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0z

Bu ¢alismanin amaci kirsal alanda yasayan kadinlarin tretim ve karar streclerindeki roltind kirsal kadinin géztinden anlamaktir. Arastirmada nitel arastirma
yontemi desenlerinden fenomenolojik yaklagim tercih edilmis ve betimleyici analiz uygulanmistir. Fenomenolojik calismalar katimcilarin deneyimlerinin
ortak anlamini kesfetmeye calisir. Bu calismada da katiimcilarin glindelik rutinlerinin bu cercevede anlasilmasi amaclanmistir. Arastirma Usak merkez ilceye
bagl ve Usak Organize Sanayi bélgesine yakin ilyash kdyiinde gerceklestirilmis olup ¢alismada kartopu érnekleme ydntemiyle belirlenen 12 katilimci yer
almistir. Katihmailarla goériismeler, arastirmacilarca gelistirilmis olan yari-yapilandiriimis gériisme formu aracihgiyla gerceklestirilmistir. Arastirma kapsaminda
belirlenen temalar, “hanelerin gelir kaynaklari’, “kadinlarin giindelik rutinleri ve Gretim sirecindeki rolleri” ve “kadinlarin hane ici karar suireclerindeki
rolleri“dir. Arastirmanin temalari kapsaminda ulasilan ana bulgular arasinda ilyash kéy{indeki hanelerin gelir kaynaklarinin tarim ve hayvanciliktan uzaklastigi
ve sanayi isciligine kaydigi bulunmaktadir. K8y haneleri gelir kaynagini farklilastirma imkani buldugunda tarim ve hayvancilik faaliyetlerini“gecimlik” diizeye
indirmektedir. Bu faaliyetlerin sorumluluguysa kadinin Gzerindedir. Ancak kirsal kadinin Gretim ve yeniden Uretim stireclerindeki rolu karar alma streglerine
ayni oranda yansimamaktadir.

Anahtar kelimeler: Kirsal alan calismalari, Kadin emegi, Haneici karar strecleri

ABSTRACT

The aim of this study is to understand the role of women in rural areas in the production and household decision-making processes from the perspective
of rural women. In the research, the phenomenological approach and qualitative research method. Research was carried out in ilyasli Village (close to the
Organized Industrial Zone) in Usak, and 12 participants were selected using the snowball sampling method. The researchers were develop the semi-
structured interview form. The themes of the research are “income sources of households’, “women's daily routines and their roles in production process”
and “women's roles in household decision processes”. The income sources of households in ilyash Village depend on industrial labor instead of agriculture
and animal husbandry. When village households have the opportunity to differentiate income sources, they reduce agricultural and livestock activities to
“livelihood” level. In the maintenance of these activities, the real burden is placed on women. However, the role of rural women in production and
reproduction processes is not reflected in decision-making at the same rate.

Keywords: Rural studies, Women'’s labor, Household decision making processes
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EXTENDED ABSTRACT

The aim of this study is to understand the role of women in rural areas in the production and household decision-making processes
from the perspective of rural women. In this study, descriptive analysis was performed, and the phenomenological approach was
preferred. In phenomenological studies, the common meanings of participants’ experiences with the phenomenon in question are
investigated.

In this study, it is aimed to understand the daily routines of the participants within this framework. The research was carried out in
Village of Ilyasli in Usak, close to the Usak Organized Industrial Zone, and 12 participants were identified using the snowball sampling
method. The interviews with the participants were conducted using the semi-structured interview form developed by the researchers.

Three main research questions were created to guide the development, implementation, and analysis processes of the semi-structured
interview form: 1. What are the sources of income for families living in rural areas? 2. How do women in rural areas perform their daily
routines and their roles in the production processes? 3. What roles does rural women play in household decision-making processes?

The codes extracted from the interviews form the research categories. Categories are the sub-dimensions of 3 main themes (“Income
sources of households”, “Women’s daily routines and their roles in production processes” and “Women’s roles in household decision
making processes”).

One of the main findings of the study is that women living in rural areas define themselves as “housewives” if they are not gainfully
employed. However, housewifery boundaries have been expanded to include agricultural and animal husbandry activities. Even the
women of Ilyasli Village, who worked as industrial workers, could not avoid such expanded household work. Although women sometimes
complain, they view the household chores as “natural” in traditional gender roles. The women of Ilyash village are aware that they have
a heavy work load and that they do not have personal rights obtained through official working processes. However, they do not
problematize this.

Due to the proximity of ilyasli Village to industrial facilities, a part of the population works as industrial workers. Although the main
source of income for this part of the population is not agricultural and animal husbandry activities, these activities are maintained at the
“livelihood” level. This part of the population corresponds to the category of “village-legged proletarian”, which can be peasant again
during crises.

The findings show that the women of Ilyash village are not sufficiently effective in household decision-making processes. Although
women state that their spouses consult with them on many issues, their memories of the interview process reveal that the consultation at
question is “symbolic” and means obedience to the decision taken by their spouses. The roles of women in the decision-making process
consist of the approval of the decisions often taken by their husbands and “explained” to them. The expression of a participant summarizes
how the process works: “My husband consults with me, but still does not give up what he knows” (K10). As a result, it is difficult to say
that women’s visibility in the agricultural production process reduces their dependence on husbands.

Improving the position of women in the household and in the social field is of importance that exceeds their limits. In addition to the
production processes of women, efforts to strengthen participation in household decision-making processes have the potential to lead to
comprehensive consequences, including the elimination of poverty and the expansion of human rights. In addition, the active participation
of women in the household decision-making processes will contribute to equality and peace in the country as well as peace in the family.
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1. GIRIS

Endiistri devrimi sonrasinda iiretim siireglerinde yasanan
gelismeler ve kentlerin kirsal alanlardan yogun go¢ almasi daha
1800°li yillarin ortalarindan itibaren koyliliigi bir tartigma
konusu haline getirdi. Gerek Marxist yaklasimlarda (Marx,
1993; Engels, 1999; Lenin, 1975) gerekse de Weberian ya da
Durkheimer bakis agilarinda koyliliigiin ¢ok uzun bir zaman
almadan ortadan kalkacagi diisliniiliiyordu (Araghi, 1995).
Nitekim daha sonraki kiiresel gozlemler aile ¢iftciliginin payinin
da tarihsel Olgekte siirekli bir bicimde azalmakta oldugunu
ortaya koydu ve koymakta (Hobsbawn, 1995; Araghi, 1995;
Bernstein, 2014). Ancak yine de, koyliiliigiin sanilandan daha
direngli ¢ikmasi ve diinyanin farkli cografyalarinda varligini
siirdirmesi bu “gecikmeyi” agiklamaya yonelik teorilerin
gelistirilmesine neden oldu. Kautsky’nin “Tarim Sorunu” [Die
Agrarfrage / The Agrarian Question]” (1988), Chayanov’un
“Koylii Ekonomisi Teorisi” [The Theory of Peasant Economy]
(1966) gibi kitaplarinda yer alan kuramlari, kdyliiliik olgusunun
devam etmesinin nedenleri {izerine fikirler ortaya koydu. Bu
teoriler tiizerine tartigmalar bir siireligine duraganlassa da
1960’lardan itibaren yeniden alevlendi. Bu yillarda gerek
Kautsky’nin gerekse Chayanov’un kitaplarinin Ingilizceye
cevrilmesinin ve biiyilik ilgi gérmesinin arkasinda koyliiligiin
halen tam olarak sona ermemis olmasi yatiyordu. Bununla
birlikte 1980’lerden itibaren koyliiliikle ilgili klasik tartigmalar
bir kez daha soniimlenmeye basladi. Bunun nedeni geleneksel
koyliiliigiin sona erdigi yoniindeki kanitlarin giderek artmasiyd.
Onemli tarih¢i Eric Hobsbawn (1995) ilk olarak 1994’de
yayimmladigi ve Tirkgeye de “Kisa 20. Yiizyill 1914-1991
Asiriliklar Cag1” olarak gevrilen kitabinda, 20. Yiizyiln ikinci
yarisindan itibaren “koyliiliigiin 6ldiigiinii” ancak Avrupa ve
Ortadogu bolgesinde sadece bir “koyli kalesi” kaldigini, onun
da Tirkiye oldugunu belirtti. Dolayistyla Tiirkiye, Hobsbawn’a
gore, 1990’larin ortalarinda halen koyliligin siirdigli bir
bolgeydi. Nitekim sodzkonusu tarihlerde Tiirkiye’nin kirsal
alanlarda yasayan niifusunun, siirekli bir diislis halinde olmakla
birlikte, halen 6nemini korudugu goriilmektedir. Ancak kirsal
niifusun ve tarimsal istthdam oranlarmin azalmasi 2000’lerde
daha da belirginlesmistir. Koyler, giderek daha fazla yaslilarin
ikamet ettigi, genglerin ise yasamak istemedigi ve terk ettigi
yerler haline gelmistir (Oztiirk, 2007; Arslan, 2016; Altintas vd.,
2019). Bu demografik degisikligin izlerini Avrupa kirsalinda da
takip eden ve kirsal niifusun azalmaya, genclerin 6zellikle de
geng kadinlarin bu bdlgelerden kagisina vurgu yapan pek ¢ok
aragtirmanin  yayinlandigr  goriilmektedir (Camarero and
Sampedro, 2016; Leibert, 2016; Baylina and Rodo-Zarate,
2020).

Bu sosyo-ekonomik ve demografik degisimler neticesinde
belli bir niifusu barmmdirmaya devam eden koylerin hane
yapilarinda ise 6nemli farklilagmalar ortaya ¢ikmistir. Koyde
yasamakla birlikte, gelir kaynagi biiylik dlglide emekli maast
gibi tarim dis1 olan, tarimsal faaliyetlerle hobi amagli olanlar
disinda neredeyse hig ilgilenmeyen yasli niifus koylerde giderek
artmaktadir. Bu durum koyleri “emekli kdyleri*ne (Oztiirk,
2007; Oztiirk vd., 2018) déniistiirmektedir. Bunun yanisira,
ozellikle sanayi kuruluglarina yakin bolgelerde bulunan kdylerde
geng ve orta yasl niifusun da gelir kaynagi oransal olarak artan
bir sekilde iicretli sanayi iscili§ine kaymaktadir. Metin Ozugurlu
(2013) ekibiyle birlikte bir TUBITAK projesi olarak 10 ilin 24
koytinde yiiriittiigii caligmasinda belirledigi kdy hane tiplerinden
birini “kdy ayakli proleter hane” seklinde isimlendirmistir. “Koy
ayakli proleter” kavrami, kdyde yasayan ve fabrikalarda ¢aligan
ancak tarim dis1 {cretli istthdam imkanlarmin daralmasi
durumunda tekrar kdyliilesebilecek haneleri tanimlarlar
(Ozugurlu, 2013). Ozugurlu’ya gére (2013) kdyde yasayan
ancak tarim dis1 ticretli islerde istihdam edilen bu hane tipi kdyiin
en yaygin ve tiirdes kategorisini olusturmaktadir. Ozugurlu’nun
yaptig1 caligmada katilimcilarin beyanlarina dayanarak ifade
ettigi gibi “kdyiin genglerinin yarisi” tarim disi iglerde istihdam
edilmekte ve 30 yas alti niifusun ana yonelimi de bu ydnde
olmaktadir. Cilinkii diizenli bir ticret gelirine sahip olmanin
statiisii daha yiiksek goriiliir. Kirsal alanda statii 6l¢iitii olarak
“kiz verme”dir. Ozugurlu’nun katilimeilar1 “sanayide ¢alisana
kiz verildigi”ni belirterek gen¢ niifusun yonelimini ortaya
koymaktadirlar.

Tiirkiye’nin kirsal alanlarindaki yasami farkli yonleriyle ele
alan ¢aligmalar Tiirkiye’de sosyolojinin gelisimiyle paralel bir seyir
izlemistir (Arslan, 2019). Tiirkiye’de sosyolojik alan arastirmalarinin
ilki kabul edilen Kurna Kéyii Monografisi de, Mehmet Ali Sevki
(1968) tarafindan 1937 ve 1938 yillarinda ti¢ makale halinde Siyasal
[limler Mecmuasinda yaymlanmistir. Gerek Mehmet Ali Sevki’nin
sozkonusu oOncii caligmasinda gerekse daha sonra koylerde
gergeklestirilen ¢aligmalarda kirsal alanda kadinin roliine ve
konumuna deginildigi goriilmektedir Mehmet Ecevit (1993) kirsal
alanda yasayan kadmlarin kiigiik meta {retimi igerisindeki
konumunu ele aldigi ve bu ¢ergevede Tiirkge literatiiriin genel bir
degerlendirmesini  sundugu makalesinde, Tiirkiye’nin kirsal
alanlarmni ele alan 3 bilyiik arastirma kategorisi belirler. Bunlardan
birincisi “kirsal Tiirkiye tizerine ¢alismalar” olarak isimlendirilir.
Bu kategorideki kdy monografileri daha ¢ok Tiirkiye kirsalindaki
geri kalmisligi, degisimi, tarimsal yapmin doniisiimiini, kiltiirel
degisimi vs. ele alan etnolojik, sosyolojik, antropolojik calismalardir.
Ikinci biiyiik kategori, Tiirkiye’de kadinin konumuna odaklanirken,
konuyu kirsal-kentsel, geleneksel-modern gibi ikilikler icerisinde
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ele almustir. Kirsal alanda yasayan kadin meselesine daha dogrudan
odaklanan kategori ise ticiincii grubu olusturmaktadir. Bu kategoride
yer alan arastirmalarin bir kismi 1940°larmn ve 1950’1erin monografi
gelenegini takip eden antropologlar ve sosyologlar tarafindan
gergeklestirilirken, bazilart farkli disiplinlerden arastirmacilar
tarafindan ytiriitiilmiislerdir. 1980’lerden sonra kadin arastirmalarina
ilgideki artis, aragtirmacilarin kullandiklart kavramlari ve bakis
acilarim degistirmelerini beraberinde getirirken yeni literatiiriin
daha onceki donemin monografik ¢alismalarindan da ayrismasini
saglamistir.

Bu calisma Usak il merkezine bagl Ilyasli kdoyiinde
yiiriitiilmiistiir. ilyash Koyiiniin muhtariyla yapilan goriismeden
10.08.2023
gerceklestirilmistir) elde edilen bilgilere gore kesin olmamakla

(goriisme, tarihinde ilyasl Koytinde
birlikte koyiin kurulus tarihi 17. yy’a kadar geri gotiiriilebilmekte
ve kokeni Karakegili Yoriiklerine dayanmaktadir. Kurtulus
Savasi sirasinda Yunanlilar tarafindan neredeyse tamamen
yakilmig olan kOy zaman igerisinde yeniden kurulmustur.
Koyliler agirlikli olarak tarim ve hayvancilikla ilgilenirken,
ticretli tarim is¢isi olarak da ¢aligmiglar ve pamuk toplamak igin
Manisa’ya, sogan toplamak i¢in Sakarya’ya mevsimlik gogler
yapmuslardir. Ayrica ig¢i olarak yurtdisgina da (6zellikle
Almanya’ya) yogun go¢ vermislerdir. Ancak Usak Organize
Sanayi Bolgesinin kurulmasiyla birlikte kdyden gogler azalmis,
hatta koy Usak merkezden gbo¢ almaya baglamistir.
Katilimcilardan ~ birinin  ifadesi bu  durumu agikliga
kavusturmaktadir: “Bizim kdyde gé¢ olmuyor zaten, Organizede
is imkant oldugu icin. Hatta Usak ta duranlar bile koye geliyor”
(K11). Koylin ntifusu 2000 civarindadir. Yaz aylarinda
yurtdigindan tatil i¢in memleketine donenlerle beraber niifus
3000’e yaklagmaktadir. Ilyash Koyii, Usak Merkez’e 27,
Organize Sanayi Bolgesine ise yaklasik 10 km uzakliktadir. Koy,
[zmir-Ankara yolu olarak da bilinen D300 Karayoluna yakin bir
konumda bulunmakta olup kent merkeziyle ilyash kéyii arasinda

her saat bast ulasim saglanmaktadir.

Usak Organize Sanayi Bolgesine yakin konumda bulunan,
bu nedenle de iicretli sanayi isciligi imkanina sahip Ilyash koyii
istihdam acisindan avantajli bir konuma sahip oldugu igin
niifusunu belli 6l¢tide korumayr basarmis ancak sézkonusu
niifusun ana ge¢im kaynagi tarim sektoriinden uzaklagmis ve
hane tiplerinde de degisimler olmustur. Bu arastirma, yakinina
kurulan sanayi bolgesinin sosyo-ekonomik etkilerini hisseden
bir kdy niifusu igerisinde “kirsal kadin”in giindelik yasamini
anlamay1 hedefleyen betimleyici bir ¢alismadir. Bu baglamda
calismanin iki temel amaci bulunmaktadir: Ilki, kirsal alanda
yasayan kadmlarin haneigi isboliimiindeki ve tarimsal tiretim

siireglerindeki yerini; ikincisi de aile i¢i karar alim siireglerindeki
roliinii kirsal kadinin goziinden anlamaktir.

1.1. Geleneksel cinsiyet ideolojisi ve kirsal kadinin hane
ici sorumluluklar

Endiistri devriminden itibaren bilim ve teknolojideki
gelismeler tiretimden, tiiketime, glindelik yagsamdan isb6liimiine
kadar her seyi radikal bir degisime ugratmistir. Glindiiz Hosgor
ve Smits’e gore (2007) yapilan pek ¢ok arastirmanin sonuglari,
tarimsal teknolojilerdeki gelismenin cinsiyete dayali isbolimii
acisindan kirsal kadmin aleyhine oldugunu gostermektedir.
Brydon’a gore (1989) kirsal kesimdeki kadinlarin emek siireci
hane i¢i islerin yanisira iiretken ¢aligmay1 da icerir ve bu iki
etkinligin Dbilesiminden olusur. Cinsiyete dayali isbolimii,
hanehalkinin hayatta kalmasi ve isgiiciiniin yeniden iiretilmesi
icin gerekli emegin harcanmasinda yiikiimliligi 6zel olarak
kadinlarin iizerine yiikler. Geleneksel -cinsiyet ideolojisi
kadmlarin gilindelik hane i¢i “sorumluluklarini” dogal olarak
gormektedir (Bock and Derkzen, 2008). Bu tiir bir isbolimii ayn1
toplumsal sinifin {iyeleri olmalarina ragmen kadinlart erkekler
karsisinda daha dezavantajli hale getirir (Mukherjee, 2021).

Diinya genelinde kirsal niifus kent niifusuna karsi bir diisiis
egiliminde olmakla birlikte kadinlarin tarimsal isgiicii orant
erkeklere gore artis icerisindedir. BM Tarim ve Gida Orgiitii
(FAO) verilerine gore 1980-2010 yillar1 arasinda erkeklerin
tarimdaki pay1 %59,6’dan %57,9’a gerilerken, kadmlarin pay1
%40,4’ten %42,6’ya cikmustir (akt. Atay Avsar, 2013). Kadin
emeginin esnek ve ucuz olmasi toplumsal cinsiyet esitsizlikleriyle
de birlesince tarimin neredeyse kadin emegi lizerinden gergeklesen
bir faaliyet alan1 haline geldigi goriilmektedir (Arslan, 2022).
Kadm emeginin tarim alanindaki yaygin kullanimi “tarimin
feminizasyonu” olarak adlandirilmaktadir (Pattnaik vd, 2018;
Oksiiz ve Ozgiir, 2021). Tarimm feminizasyonu iki sekilde
anlagilabilir. Bunlardan birincisi tarimda kadin emeginin payimnin
artmasini isaret ederken ikincisi daha genis bir ¢ergeve gizmekte
kadinin tarimsal iiretim lizerindeki kontroliiniin ve karar verici
konumunun giiglenmesini isaret etmektedir (Pattnaik et al., 2018).
Tarimin feminizasyonu kadinin tarimsal alandaki goriiniirliigiinii
arttrmakla birlikte, bunun gercek bir “giiclenme”den ziyade
kadinmn igylikiinii arttirmanin otesine pek gecemedigini iddia
etmek miimkiindiir. Pattnaik vd.’nin (2018) Hindistan’da
gerceklestirdikleri bir caligma kirsal kadinin igytikii ve stresindeki
artisin tarim sikintisint da kadinsallastirdigimi (feminization of
agrarian distress) ortaya koymaktadir. Ayrica bu siirecte kadinin
erkege bagimliligi da devam etmektedir (Shah and Pattnaik,
2015°den akt. Cigerci Ulukan ve Ulukan, 2022).




ARSLAN, KORCAN / Cografya Dergisi — Journal of Geography, 2024, 49: 1-17

Kadinlarin tarimsal faaliyetlerindeki ana rollerine ragmen
iretim siireglerinde yarattiklari deger ¢ogu zaman ekonomik
hesapta yer almadigi i¢in kadinlar iicretsiz haneigi isgiicii olarak
tanimlanirlar (Ozdemir vd., 2019). Sadece kirsal alanda degil,
aynt zamanda kentlerde yasayan kadinlarin hane icindeki
faaliyetleri de “karsiliksiz”, “goériinmeyen” emek kategorisi
icerisinde yer alir. Kadinlarin hane i¢inde harcadigi emegin
“gdriinmez” olmasiin arkasinda onun dogallastirilmis olmasi,
miktarinin  belirlenememesi ve karsiliksiz olmasi1 yatar.
Dogallastirilmis olmasi, hanei¢i isleri yiiriitme konusunda
kadmlarmm dogal bir yeteneginin bulunmasit ydniindeki
diisiinceyle iligkilidir. Ev islerinin belirlenmis, standartlagtiriimis
saatlerinin olmamasi ve ig zamani ile ¢aligma zamaninin igige
geemesi miktarinin belirlenememesini beraberini getirmektedir.
Karsiliksiz olmasi ise evde yapilan islere harcanan emegin
ekonomik bir getirisinin tanimlanmamig olmasidir (Acar Savran,
2008). Bu durum, kirsal alanda yasayan kadinlar s6zkonusu
oldugunda, haneig¢i taniminin genislemesini gozler oniine serer
ve tarla/bahge isleri, hayvan bakimi gibi faaliyetleri de kapsar.

Kadinin ekonomik katkisinin goériinmez hale gelmesi/
getirilmesi, hane igi iligkilerde bir hiyerarsi olusumuna veya
geleneksel olarak olusmus olan hiyerarsinin siirdiirilmesine
katk1 yapar. Kirsal alanda yagayan kadinlarin iiretim siire¢lerinde
tutkuyla yer almalarmma ve tarimsal tiretimdeki kilit rollerine
(Tsegaye vd., 2012) ragmen, yayimlanan istatistiklerde de
yeterince yer almamaktadir. Diinyanin her tarafinda 6zellikle de
gelismekte olan tilkelerde kirsal alandaki kadinlarin isgiiciindeki
oran1 disiik hesaplanmasma karsin gergekte kadin emegi
tarimsal stire¢lerin baglica unsurudur (Arikan, 1988). Tiirkiye’de
kirsal alanda yasayan kadinlarin isgiiciine katilim diizeyiyle
ilgili genis bir literatiir bulunmaktadir (Ozbay, 1982,2015, 2019;
Kandiyoti, 1990; Ecevit, 1999; Ugecam Karagel, 2010; Goniilli
Atakan, 2014; Eroglu, 2014; Yasan Ataseven vd., 2014; Kutlar,
2014; Oguz vd., 2014).

1.2. Kirsal kadinin hane i¢ci karar alim siireclerine katilim

Kadinlarin (kirsal veya kentsel) karar alim siireglerindeki
roliiniin giliglenmesi sadece hane i¢i iligkiler agisindan énemli
degildir; Birlesik Krallik Uluslararas1 Kalkinma Departmaninin
yayinladigi bir raporda (DFID, 2000) kadinlarin karar siireglerine
katiliminin, genis bir sekilde ele alindigi ve diinyadaki
yoksullugun ortadan kaldirilmast ve insan haklarmin
desteklenmesi ic¢in temel bir kosul olarak kabul edildigi
goriilmektedir (Kabir & Jahan, 2013).

Bu ¢aligmanin ana amaglart arasinda yer alan kirsal alanda
yasayan kadinlarin aile i¢i karar siireglerine katilimini konu alan
aragtirmalar ise Ozellikle 1990°l1 yillardan itibaren artis
gostermistir. Tiirkiye’nin farkli bolgelerinde yer alan koylerde
gerceklestirilmis arastirmalarda elde edilen ortak bulgularin
basinda haneigi otoritenin slipheye yer birakmayacak sekilde
erkekte oldugudur (Merter, 1990; Hablemitoglu, 1996; Kantar,
1996; Yildirak vd., 2003; Kizilaslan ve Yamanoglu, 2010; Orug
Biiyiikbay ve Gozener, 2011; Rad vd., 2012; Kutlar vd., 2013;
Yilmaz vd., 2019). Kadinlar, aile isletmelerinin sessiz ortaklart
olmaktadirlar (Rad vd., 2012).

Bununla birlikte bazi arastirmalarda kadinin  karar
siireclerinde nispeten daha etkili oldugu konular da tespit
edilmistir: ev ve giyim esyalar ile temizlik malzemelerinin
alinmasi, yiyecek ihtiyacinin belirlenmesi (Hablemitoglu, 1996;
Kizilaslan ve Yamanoglu, 2010; Rad, 2012; Yilmaz vd., 2019);
haneigi tiiketim igin tretilen sebzelerle ilgili kararlar (Kantar,
1996); ¢ocuklar ve onlarm egitimi vs. (Kizilaslan & Yamanoglu,
2010; Rad vd., 2012; Orug Biiyiikbay ve Gozener, 2011).

Ekonomik ve sosyal siireglerle ilgili kararlar ise agirlikl
olarak erkekler tarafindan alinmaktadir. Bu durumun kaynaginda
geleneksel cinsiyet rollerinin yanisira erkegin hane gelirinin
sahibi olarak algilanmasi da yatar. Merter’in (1990) ¢aligmasinda
“hane reisleri”nin yillik gelirlerinin artmas1 ile karar
stireclerindeki giiciiniin artmasi arasinda iliski ortaya konmusgtur.
Ayni sekilde kadinlarin sosyo-ekonomik durumu ile aile i¢indeki
konumlarimin yiikselmesi arasinda bag tespit eden aragtirmalar
da vardir (Kutlar vd., 2013). Bununla birlikte zaman zaman
erkeklerin eslerine danigmasi sdzkonusu olsa da “danigma
siireci” daha ¢ok “bilgilendirme” niteligi gdstermektedir (Kantar,
1996). Kadmlar karar alim stireclerinde “karar veren” degil
“katilan” roliinii oynamakta ve bdylelikle “aile huzurunu
korumaktadirlar” (Kutlar, 2013). Yildirak vd.’nin (2003)
Tiirkiye’deki gezici ve gegici kadin tarim iscilerinin ¢alisma ve
yasam kosullarint inceledikleri arastirmalarindaki tespitleri de
erkegin mutlak otoritesinin siirdiiglinii gdsterirken, erkeklerin
karar alimlarinda esine danigsa bile bu durumun hane disina
yansitilmadigini saptamaktadir. Bu durum bir yandan karar alim
siire¢lerinde kadinin  roliinii  tespit etmek bakimindan
aragtirmacilar1 zorlarken 6te yandan kirsal toplumun geleneksel
deger yargilarinin degismesini de geciktirmektedir.

Yukarida o6rneklendirilen ve konuyla ilgili olarak Tiirkiye’de
yapilmig olan arastirmalarin agirlikli olarak iiretim siireglerinde
kadinin roliinii inceledigi goriilmektedir. Arastirmalardan ¢ikan
sonuglar kirsal alanda yasayan kadinlarin tarimsal iiretim
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siireglerinde oldukga aktif olmalarina ragmen aile igi karar
mekanizmalarinda  yeterince yer almadiklarin1  ortaya
koymaktadir.

2. MATERYAL VE YONTEM

Bu arastirma, Usak Universitesi Etik Kurulu tarafindan
27.07.2023 tarihli, E-89784354-050.99-154651 sayili belge
numarastyla onay almistir.”

Bu c¢aligma kirsal alanda yasayan kadinlarin haneigi liretim
ve karar alma siireglerindeki rollerini, kirsal kadinin goziinden
anlamay1 amaglayan betimleyici bir ¢alismadir. Calismada nitel
aragtirma yontemi kullanilmistir. Arastirma deseni olarak da
“fenomenoloji” se¢ilmistir. Fenomenolojik calismalarda bir
olay, deneyim ya da durumun derinlemesine incelenmesi
amaglanir (Eroglu ve Bektas, 2016) ve katilimcilarin s6zkonusu
fenomenle ilgili yasanmis deneyimlerinin ortak anlami
kesfedilmeye calisilir (Creswell, 2021).

Calismada kullanilan veri toplama formu arastirmacilar
tarafindan gelistirilmis olup yari-yapilandirilmig gériisme formu
niteligi tagimaktadir. Yari-yapilandirilmig goriisme formunun
gelistirilmesi, uygulanmasi ve toplanan verilerin analiz siirecine
rehberlik etmek iizere {i¢ ana arastirma sorusu olusturulmustur:
1. Kirsal alanda yasayan ailelerin gelir kaynaklar1 nelerdir?; 2.
Kirsal alanda yasayan kadmlarin giindelik rutinleri ve iiretim
siirecindeki rolleri nasil sekillenmektedir?; 3. Kirsal alanda
yasayan kadinlarin hane i¢i karar alim siireglerindeki rolleri
nedir?

Ucg ana arastirma sorusu da, goriismeler siiresince sondalama
sorulartyla genisletilmistir. Tlk soru gelir getirici faaliyetler ile
hane iiyeleri arasindaki eslesmeyi ortaya ¢ikarmaya calisirken;
ikinci soru kadinlarin hane i¢i is ytiklerini, ticret karsilig1 ¢aligma
deneyimlerini, tarim ve hayvanciliga iliskin faaliyetlerini de
icerecek sekilde genisletilmis ve tigiincii soru ile kadinlarin hane
icindeki farkli karar konularryla ilgili deneyimlerini paylasmalari
talep edilmistir.

Belirlenen ¢ ana arastirma sorusu ‘“hanelerin gelir
kaynaklar1”, “kadinlarin giindelik rutinleri ve {iretim stirecindeki
rolleri” ve “kadinlarin hane ig¢i karar siireglerindeki rolleri”
seklinde c¢alismanin temalar1 olarak belirlenmistir. Temalar
arastirmalarin amacina ve ana sorularina gore belirlenen ifadeler
olarak degerlendirilebilir (Arslan, 2022). Temalarm altboyutlarini
olusturan kategoriler katilimcilarin ifadelerinden c¢ikarilan
kodlar1 bir araya getirir. Saldana (2019) kategorileri benzer

kodlarin olusturdugu aileler olarak tanimlamaktadir. Kod ise
dilsel ya da gorsel verileri “betimlemek amaciyla sembolik
olarak kullanilan o&zetleyici, g¢arpici, 0zii yansitan ve/veya
cagrisimsal nitelikteki bir sozciik ya da kisa bir ifade”dir
(Saldana, 2019).

Nicel c¢aligmalarda oldugu gibi nitel ¢aligmalarda da
aragtirmanin gecerlik ve glivenirligi olduk¢a 6nemlidir. Bununla
birlikte nitel arastirmalarda gecerlik ve giivenirlik tespiti olduk¢a
zordur (Guba and Lincoln, 1989). Hem nicel hem de nitel
aragtirmalarda gecerlik, gelistirilen dlgme aracinin gergekten
Olemek istenen olguyu 6l¢iip 6lgmedigiyle ilgili bir konudur. Bu
nedenle veri toplama aracinin gelistirilmesi siirecinde
aragtirmacinin  konuyla ilgili Onceki tecriibeleri, literatiir
taramasina gosterdigi 6zen ve uzman goriisiinden yararlanmast
aragtirmanin gegerliginin arttirtlmasina katk: saglamaktadir.
Giivenirlik ise tutarlik veya saglamlik olarak da ifade edilir ve
ayni seyin ayni kosullar altinda yinelendigine veya tekrar
olustuguna isaret eder (Neuman, 2012). Ancak nitel ¢caligmalarin
gilivenirligi nicel arastirmalardan farkli bir igerik tasir. Nitel
aragtirmalarda gecerlik ve gilivenirlik yerine “inandiricilik”
ifadesinin kullanilmasi gerektigini belirten yaklagimlar vardir.
Arastirmalarda inanirligt arttirmak i¢in kullanilan yontemlerden
biri uzman incelemesidir (Baskale, 2016). Arastirma yontemleri
ve aragtirma konusu hakkinda uzmanlagsmis kisilerden alinacak
destek arastirmanin giivenirligini arttirmay1 saglar.

Bu galismada aragtirmacilardan birinin kirsal alanla ilgili
daha o6nceki akademik ¢aligmalarmin yanisira alaninda uzman
iic akademisyenden yari-yapilandirilmis goriisme formu ile ilgili
goriis  almast  ve wuzmanlarm Onerileri  dogrultusunda
diizenlemelere gitmesi formun gecerligini ve giivenirligini
arttiran unsurlardir. Verilerin yorumlanmasi siirecinde de uzman
goriislerinden yararlanilmistir.

Aragtirmaya 19-65 yas araliginda 12 kadin katilmustir.
Calisma Usak 1li Merkez ilgesine bagl olan ilyasli kdyiinde
yasayan ve aragtirmaya goniilli olarak katilan kadinlarla
sinirlandirilmigtir. Kartopu 6rnekleme yontemi kullanilmis ve
katilimeilarla iletisim kurma konusunda aslen Ilyaslili olan bir
iiniversite dgrencisinden destek almmustir. Gortismeler 15-35
dakika araliginda tamamlanmis ve katilimcilarin onayiyla dijital
olarak kaydedilmistir. Katilimeilarin demografik 6zellikleri
Tablo 1°de gosterilmektedir.

Katilimcilarla yapilan derinlemesine goriismeler betimleyici
analize tabi tutulmustur. Arastirmacilar kayitlar1 defalarca
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Tablo 1. Katilimcilarin demografik 6zellikleri
Table 1. Demographic features of the participants

Katilimcilar Yas Medeni Hali Dogdugu Yer Evlendigi Yas Egitim Durumu Meslegi Cocuk Sayisi
K1 65 Evli ilyash Kéy 16 ilkokul Ev hanimi (ve hayvan bakimi) 2

Universite sinavlarina hazirla-
K2 19 Bekar Usak Merkez - Lise niyor. Annesi Organize Sanayi -

bdlgesinde isci

K3 41 Evli Cuku(ﬁ\sgz;ll()l(oyu 17 ilkokul Ev hanimi (ve hayvan bakimi) 2
K4 54 Evli ilyash K8y 19 ilkokul Ev hanimi (ve hayvan bakimi) 2
K5 44 Evli ilyash Koyt 17 ilkokul Ev hanimi (ve hayvan bakimi) 2
Ké 51 Evli ilyash Koy 20 ilkokul Ev hanimi (ve hayvan bakimi) 3

Ev hanimi (ve hayvan bakimi) 4
K7 50 Evli ilyasli Koy 24 ilkokul (bir ara Ucretli olarak organize-

de calismis)
K8 35 Evli ilyash Koy 20 ilkokul Organize sanayi bolgesinde isci 2
olarak calisiyor.

Organize sanayi bolgesinde

K9 38 Evli ilyas Koy Belirtmedi ilkokul isci (meydanc) olarak cahstyor. 3
Isten déniince hayvanlarla
ilgileniyor.
K10 46 Evli ilyash Koy 21 ilkokul Organize Sanayi bolgesinde isci 3
(mutfakta) calistyor.
K11 25 Bekar Usak Merkez - Lise Kom§unun.g.ocuguna bakiyor,
el isi yapiyor.

K12 36 Evli Agn 18 ilkokul Ev hanimi (ve hayvan bakimi) 3

dinleyerek kodlar ¢ikarmis ve iliskili ifadeler bir araya getirilerek
kategoriler olusturulmustur. Birbirine yakin ifadeler ise
calismanin  temalar1 altinda  siiflandirilmistir.  Temalar,
“Bulgular” basligi altindaki ana bagliklar1 olustururken katilimet
ifadelerinden ¢ikarilan kodlarin bir boliimii de altbasliklar olarak

kullanilmustir.

3. BULGULAR

Bu baslik altinda aragtirmanin ana sorular1 g¢ercevesinde
belirlenmis olan temalar “Hanelerin Gelir Kaynaklar1”,
“Kadinlarin Giindelik Rutinleri ve Uretim Siirecindeki Rolleri”
ve “Kadinlarin Haneigi Karar Siireclerindeki Rolleri” seklinde
bagliklar  halinde
katilimcilarin ifadelerinden ¢ikarilan kodlar yer almaktadir.

sunulmaktadir., Her temanin altinda

Tablo 2. Hanelerin gelir kaynaklari temasi: Kategoriler ve kodlar
Table 2. The theme of Income sources of households: Categories and
codes

Kategoriler Kodlar

<

“sanayi isciligi
“emeklilik”

“Evet, sanayimiz var”

“beyim de emekli ben de emekliyim gelir kaynagimiz
oradan geliyor”

“gecim kaynagi olarak  “k6yde kalkinmak zoraldi. Onceden iyiydik"

tarim ve hayvanciliktan
uzaklasma”

“gecimlik Gretim” “yiyecegimiz kadarini iiretiyoruz”

“Siitiimtiziin fazla gelenini stitgiiler aliyor”

“kodytin ekonomik “Usak’ta adim attigin heryer para ama kdy yeri 6yle
avantajl” degil”

Ayrica birbiriyle iliskili kodlarin olusturdugu kategoriler de
kodlar ile birlikte tablolagtirilmistir (Bkz. Tablo 2, Tablo 3 ve
Tablo 4).

3.1. Hanelerin Gelir Kaynaklar

Ilyasli K&yii tarim ve hayvanciligin yapilmakta oldugu ancak
organize sanayi bolgesinin a¢ilmasiyla tarimsal faaliyetlerin geri
plana distiigii bir koydiir. Katilimcilarla yapilan goriismelerde
gelirini sadece tarim ve hayvanciliktan elde eden aileye
rastlanmamustir. Katilimcilarin yarisinda (12 haneden 6’s1) hane
icinden en az bir kisi organize sanayide is¢i olarak ¢aligmaktadir.
Kadinlarin da 5’1 (biri eski bir sanayi ¢alisani) organize sanayi
ig¢isidir.

“Evet, sanayimiz var”

ilyash kdyiiniin Usak Organize Sanayi Bolgesine yakinligi
(yaklagik 10 km) kdyde yasayanlar igin istihdam imkani
yaratmistir. Arastirmaya katilan kadmlardan gl halihazirda
Organize Sanayi bolgesinde is¢i olarak calismaktadir. Ayrica
bekar olan ve ailesiyle birlikte yasayan 19 yasindaki bir
katilimcmin da annesi sanayi iscisi olarak calismaya devam
etmektedir. Dolayisiyla goriisiilen 12 haneden dérdiinde kadinlar
aktif olarak sanayi ig¢iligi yapmaktadirlar. Bunlara ek olarak bir
katilimct da daha 6nce sanayide is¢i olarak ¢alistigini ama daha
sonra isten ayrildigini belirtmistir. Ozetle, biri gegmiste olmak
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lizere goriigiilen 12 hanenin 5’inde kadinlarin sanayi is¢iligi
tecriibesi vardir. 12 hanenin dordiinde ise erkekler sanayi
iscisidir. Organize sanayideki isletmelerle yogun bir istihdam
iliskisi kurmak bir aidiyet duygusunun gelisimine de katki
sagladig1 soylenebilir: “Evet sanayimiz var” (K9).

Istihdam imkanmin yanisira ¢alisma alanlarma ve Usak kent
merkezine stirekli ve sik araliklarla ulagim olanagi da koy
sakinlerinin yagsami iizerinde olduk¢a belirleyici bir etki
yaratmigtir.

“Her saat bast olsun arabalarimiz var, Usak’a gidilebiliyor,
merkeze. 10-15 dakikada sanayiye gidebiliyoruz, organizeye.
Ondan dolay: ¢ok iyiyiz. Ama benim mesela Gediz tarafindan
arkadagslarim var ise gelen. Sabah altida kalkip erkenden servise
binmek zorunda. Yani ben mesela altida yeni kalkmus oluyorum”
(K9).

Kd&yde ilkokul ve ortaokul diizeyinde egitim kurumlarmin
bulunmasi da kdy niifusunun belli dl¢iiler icerisinde korunmasina
yardimc1 olmaktadir.

“Beyim de emekli, ben de emekliyim. Gelir kaynagimiz
oradan geliyor”

Hanelerin temel gelir kaynaklar1 arasinda sanayi is¢iliginin
yanisira emekli maaslart 6nemli yer tutmaktadir. Katilimeilarin
yarisindan fazlasi (12 haneden 7°si) hane igerisinde en az bir kisi
emeklinin bulundugunu belirtmistir.

“Gelir kaynagimiz hem cifi¢ilik var, hem emekliyiz. Beyim de
emekli, ben de emekliyim. Gelir kaynagimiz oradan geliyor”
(K1).

Kirsal alanda basat istihdam alani oldugu diisiiniilen tarim ve
hayvancilik ise bir katilimecinin belirttigi gibi “yan gelir” olarak
belirmistir: “Babam emekli, o var. Yan gelir olarak tarim ve
hayvancilik yapryoruz” (K11).

“kiyde kalkinmak zoraldr. Onceden iyiydik”

Koyliilerin tarim ve hayvancilig1 artik temel ge¢im kaynagi
olarak gormekten onemli Olglide vazgectiklerini séylemek
miimkiindiir. Bir katilimcinin ifadeleri bunun temel nedenlerinin
girdi fiyatlarindaki artis ve devlet desteginin yetersizligi
oldugunu gostermektedir.

“(son zamanlarda) ¢ok zorlaniyoruz... Belki kéyde bir¢ok
kisi zorlantyordur. Ciinkii yem fiyati artti, giibre fiyati artti.

Koyde genclerin durmasi icin ya da benim kalkinmam igin ben
tarlami ekmeliydim, islemeliydim ki, oradan kaldirmalrydim,
hayvanimi  yedirmeliyim, siitiimii, mesela inegimi, danami
beslemeliydim. Belki daha rahat yasayabilirdim.... Devlet destek
veriyor. Simdi, mesela ag¢ simdi bir kanali. Devlet,” biz’ diyor,
‘kuraklik parast verdik, mazot parast verdik, giibre parasi
verdik’. Verdin ama kime verdin? Tarlast olana verdi. Tapulu
tarlast var adamin ya. Ama ben senin yerini kiraliyorum,
icarliyorum. Ben kiracyim, sen tarla sahibisin, Parayr Sen
alyorsun, bana bir sey kalmiyor... biz kiraciyiz. Adam, ‘bu sene
vermeyecegim, tarlamdan ¢ik’ dedi mesela, ¢iktin. Yani... kéyde
kalkinmak zoraldi. Onceden iyiydik” (K5).

Katilimeinin bu ifadesinden tarim ve hayvancilik i¢in verilen
devlet desteginin iireticiye degil, mal sahibine yonelik
oldugundan yakindigi ortaya ¢ikmaktadir.

“...yiyecegimiz kadarini... iiretiyoruz”

Bununla birlikte ailelerin tarim ve hayvancilikla baglarin
tamamen kestikleri sOylenemez. 12 katilimcimin tamami
“gecimlik” olarak tanimlanabilecek dlgeklerde tarla/bahge tarimi
ve hayvancilikla ilgilenmektedirler. Tarlada yetistirdikleri
tahillart daha ¢ok hayvanlart igin yem olarak kullanirlarken,
bahgelerinde domates, biber, patlican gibi triinleri kendileri
tiikketmektedirler. Uretilen siitiin ise kendi ihtiyaclarindan artan
kisimlarini satmakta ve aile biit¢esine ek gelir temin etmektedirler.

“Tarumdan iste, arpa, bugday. Yiyecegimiz kadarini,
hayvanmimizin yiyecegi kadarni iiretiyoruz... Hayvandan da siit,
peynir, yagint iiretiyoruz. Yiyecegimizi altyoruz, yogurdumuzu
alyyoruz. Siitiimiiziin fazla gelenini siit¢iiler aliyor... Onlari
satryoruz. Oradan Paramizi aliyoruz” (K5).

“Usak ta adim attigin heryer para ama koy yeri 6yle degil”

Yapilan goriismelerde katilimcilar  kdyde yasamaktan
memnun olduklarin1 siklikla dile getirmislerdir. Herkesin
birbirini tanimasi, akrabalik ve komsuluk iliskilerinin samimiyeti,
yardimlagsma, temiz hava gibi faktorlerin yaninda kdyiin
ekonomik avantajlar1 da sdozkonusu memnuniyetin en 6nemli
gerekgelerinden birini olusturmaktadir.

“... ev kirast yok ondan sonra... yiyecegini, icecegini
¢tkaryorsun. sogamni kendin dikiyorsun, kendin ¢ikariyorsun.
Benim yerim olmazsa, senin yerine dikiyorum, 2 kilo sogan
mesela, onu ¢ikaryorsun. 4 doniim bugday ekiyoruz kendi
yivecegimizi ¢ikartyoruz. 4 maldan yiyecegimizi ¢ikariyoruz. Bir
par¢a olsa mesela surada, kendi yesilligimizi ¢ikaryoruz” (K6).
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“Ev kirasi Usak’a gore ¢cok diisiik, daha rahat yastyorum.
Esim, dostum var, gidebilecegim yerler var... Usak'ta adim
attigin heryer para ama koy yeri dyle degil” (K8).

Katilimeilar  kdy yasamimin yetersizliklerini de dile
getirmektedirler.

“(Koyiin)  olumsuz

yararlanamiyoruz. Market az oldugu igcin market se¢enegimiz

yénleri, dogalgazdan  falan

yok. Alisveriste de 6yle. Cok bir secenegimiz yok” (K10).

3.2. Kadnlarin Giindelik Rutinleri ve Uretim Siirecindeki
Rolleri

Kadmlarin giindelik deneyimlerinin, kentte veya kirsal
alanda farketmeksizin, erkeklerden farklilastigi basit bir
gozlemle dahi saptanabilecek bir gergekliktir. Geleneksel
cinsiyet rolleri, kadinlar1 evde, isyerinde, toplumda birden fazla
sorumlulugu bir arada yiirtitmeye zorluyor (Rad vd., 2012).
Kadinlarin sézkonusu sorumluluk kapsamlart kirsal alan
Olceginde incelendiginde ise kadinlarin kentteki rutinlerinden
bazt noktalarda ayristigini ve bir hayli de agirlastigini
gozlemlemek miimkiindiir.

Bu arastirma kapsaminda Ilyasl kdyiinde yasayan katilimci
kadimlarm ifadelerinin desifre edilmesi sonrasi giindelik rutinler
ve liretim siirecindeki roller basligr altinda degerlendirilebilecek
kodlarm bes kategori altinda siniflandirilabilecegi diigiiniilmiistiir
(Bkz. Tablo 3).

“Ev hanimiyim”

Katilimcilarin organize sanayi bdlgesindeki isletmelerde
caligan dordii (birinin annesi) ve bekar olan ikisi disinda tamami
kendilerini “ev hanim1” olarak tanimlasa da giindelik rutinlerinin
biiyiik bir ¢esitlilik icerdigi, giiniin erken saatlerinde basladigi ve

sik1 bir tempoyu beraberinde getirdigi goriilmektedir.

“Giinliik  hayatimi anlatayim sana. Sabah kalkiyorum,
namazimi  kiliyorum. Ondan sonra hayvanlara bakmaya
gidiyorum. 2 saat falan hayvanlarla ugrasiyyorum. Bir buguk, iki
saat. Ondan sonra ¢ikiyoruz kahvaltimizi yapiyoruz. Is¢imi
(organize sanayide is¢i olarak c¢alisan eginden sézediyor)
gonderivorum once zaten. Ogrencileri (¢cocuklarindan séz
ediyor) gonderiyorum ... Evimin isleri, as, bulasik, ondan sonra
neyse... Tarlaya da giderim igim oldugu zaman” (K7).

K7 no’lu katilimcinin ifadeleri kirsal alanda yasayan kadinin,
kisaca “ev hanimlig1” olarak adlandirilan “konum™unun genis
faaliyet ¢ercevesini ortaya koymaktadir. Dolayisiyla kirsal
kadimnin “ev hanimlig1”, ev sinirlarini bir hayli asan bir diizlemde
gergeklesmektedir.

“Ev hamimligi aslinda ¢ok kolay gibi goziikiiyor. Aslinda zor.
Is hayati ondan daha basit” (K8).

“Tarladaki ig genelde beklemiyor”

Kadinlarin ev sinirlart igerisindeki isytikiiniin ikinci plana
distiigii durumlarla da siklikla karsilasilmaktadir. Hayvan
bakimi giindelik rutinin en Onemli ve ihmal edilemez
pargalarindan birini olusturmaktadir. Bir diger ihmal edilemeyen
faaliyet alani ise tarla/bahge isleridir. Tarla isleri yogunlastigi
zamanlarda is yogunlugunun arttig1 ve ekmek yapimi dahil diger
islerin beklemeye birakildig: belirtilmektedir.

“Tarla isleri oldugu zaman, genelde zaten yazin oluyor,
mesela ekmek yapma durumunda ev hanmimi birkag giin daha
erteleyebiliyor, kadinlar islerini. Genelde tarlaya gidip
geliyorlar. Ekmek sonra da yapilsin denebiliyor. Tarladaki is
genelde beklemiyor” (K2).

Tablo 3. Kadinlarin gtindelik rutinleri ve Gretim strecindeki rolleri temasi: Kategoriler ve kodlar
Table 3. The theme of women’s daily routines and their roles in the production process: Categories and codes

Kategoriler Kodlar

“ev hanimhgr”
“ev isinin strekliligi”

“ev hanimiyim”

“Ise gidiyorum... geldigim zaman kaldigim yerden tekrar aynisi”

“..tabi ev hanimligi aslinda ¢ok kolay gibi géziikiiyor. Ashinda zor. Is hayati ondan daha basit”

“tarla/bahce isi”

“Tarladaki is genelde beklemiyor”

“Simdi bicerdéver var tarlada, bana gerek yok”
“kadinlar erkeklerden daha fazla ¢alisiyor, tanmda da”

“hayvan bakimi”

“Saat sabah alti bugukta kalkiyorum, 7'ye kadar hayvanlara bakiyorum, ise gidiyorum”

“Hayvanlarin altini temizleyip atarken zorlanirim. Ama onlari yapiyorum gene yapmak zorundayim”

“Ucretsiz isglcl” “Kadinin sigortasi yok mesela”
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“Simdi bigerdéver var tarlada, bana gerek yok”

Tarla islerinde kadinlarin rolii bulunmakla birlikte tarimda
teknolojinin yayginlagsmasiyla bu yiikiin azalmis oldugu dile
getirilmektedir. Tki katilimcinin ifadesi, kadinin tarla islerindeki
yiikiintin nasil degistigine iyi bir drnektir:

“(tarlada ¢alismaya)  gitmiyorum. Yani, eskisi kadar
gitmiyorum. Onceden ¢ok gidiyordum da, énceden herseyi elimizle
yapryorduk. Simdi bigerdéver var tarlada, bana gerek yok” (K4).

“Onceki kadar degil. Simdi her seyi makine giicii oldugu igin
cok fazla ihtiya¢ duyulmuyor. Ama is oldugu zamanda da
gidiyorum tabii ki’ (K3).

“Ise gidiyorum... geldigim zaman kaldigim yerden tekrar
aynist”’

Hane disinda ficretli ¢alisiyor olmak dahi kadinlarin hane
icindeki i yiikiinii azaltmiyor.

“Saat sabah alti bugukta kalkiyorum, 7ye kadar hayvanlara
bakryorum, ise gidiyorum, 5’e kadar ¢alisiyorum. Besten sonra
geldigim zaman kaldigim yerden tekrar aynisi” (K9).

Esi ve kendisi organize sanayide bir fabrika da calisan bir
katilimer evdeki isytlikiiniin de kendi {izerinde oldugunu dile
getirmektedir.

“...ev hammhgu... zor. Is hayati ondan daha basit. 8 saat
isini yapwp geliyorsun, bir erkek acgisindan, gelince evde
oturabiliyorsun. Ama bir kadin éyle degil, ne dedim sabah
kalkyyorum, 9 a kadar dinleniyorum, ondan sonra karnimi
doyurup evin isine geciyorum. Camagsw, bulasik ve bunlar
aksama yemek yiyecegi icin yemeklerini yapryorum. Oturmadan
tizerimi degisip, kahvemi icip ise gidiyorum. 8 saat sonra
geliyorum ondan sonra yataga ertesi giin yine ayni” (K8).

“Kadmin sigortasi yok mesela”

Kirsal alanda yasayan kadinlarin giinlik rutini igerisinde
haneigi yeniden tiretimin yanisira gelir getirici faaliyetler de yer
almaktadir. Bu siiregte hanenin iiyeleri olarak da kabul edilen
hayvanlarin bakimi 6nemli yer tutmaktadir.

“Hayvanlarn siitiinii sagiyorum, hayvanlart yetistiriyorum,
onlara bakiyorum” (K3)
“Zor gelen yonleri ¢ok var... giic gerektiren seylerde

zorlanmirim. Hayvanlarin altini temizleyip atarken zorlanirim.
Ama onlart yapryorum gene yapmak zorundayim” (K7).

Katilimcilarin ifadeleri kadinlarin  organize sanayideki
isletmelerde iicret karsiligi calisiyor olmalarinin dahi tarim ve
hayvancilik faaliyetlerinden uzak kalamadiklarini
gostermektedir. Ailesiyle birlikte yasayan 24 yagindaki bekar bir
katilimcinin ise “komsunun ¢ocuguna bakarak ve el isi yaparak™
(K11) aile gelirine katkida bulunmaya g¢alistig1 goriilmektedir.
Ailesiyle birlikte yasayan 19 yasindaki bekar bir baska katilime1
da (K2) tiniversite sinavlarina hazirlandigini ancak ev islerinde
annesine yardimci oldugunu (annesi ayn: zamanda organize
sanayide {icretli olarak ¢aligiyor) ve hayvan bakimini iistlendigini

belirtmektedir.

Kadmlar iiretim siireglerindeki rollerine ragmen ekonomik
bir glivenceye ve caligmadan kaynakli 6zliik haklarina sahip
olmamalarinin bir eksiklik oldugunu belirtmektedirler.

“Erkek de tabii ki ¢calistyor. Kadindan da daha fazla ¢alistigi
oluyor ama sonugta erkek, mesela benim kendi esim agisindan
konusuyorum, sabah gidiyor 7 de. 8 saat Organizede ¢alistyor.
Tamam 8 saat ayakta ¢alistyor. Ama kadin, mesela evdeki
hayvanlarina bakiyor, ondan sonra temizligiymis, yemegiymis,
bulasigiymis. Yani kadnin sigortast yok. Mesela benim su anda
bayram ikramiyem yok, bayram tatilim yok, kendi basimiza
tatilimiz yok. Ha tamam eginin seyinden yararlaniyor. O da tek
basina yemiyor yemegi, benimle yiyor ama...” (K5).

flyash kéyiinde yasayan kadmlarin giindelik rutinlere genel
olarak bakildiginda yogun bir temponun hakim oldugu, hane
siirlarinin i¢i kadar disin1 da kapsayan genig bir diizlemde
yasandig1, yeniden iiretim kadar iicret getiren faaliyetleri de
igerebildigi, buna kargin iicretli ¢alisanin “kazandigi hak”lara
sahip olunamamasininkadinlarca yeterince sorunsallastiriimadigi
goriilmektedir.

3.3. Kadinlarin Haneici Karar Siireclerindeki Rolleri

Kirsal alanda yasayan kadmlarin hanei¢i karar alim
siireclerindeki rolii, hane gelirinin harcanmasi, dayanikl tiiketim
mallarmin alinmasi, arazi alim-satimi, iiretim-pazarlama siireci,
yasam tercihi, ¢ocuklarla ilgili kararlar agisindan incelenmistir.
Katilimcilarin ifadeleri genellikle “birlikte karar aliriz”(K1),
“ortak karar aliriz” (K12) seklinde olsa da, karar siireglerine
iliskin anekdotlar tam bir ortaklasmanin ortaya ¢ikmayabildigini
gostermektedir.

10
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Tablo 4. Kadinlarin haneici karar sureclerindeki rolleri temasi:
Kategoriler ve kodlar
Table 4. The theme of women’s role in household decision processes:
Categories and codes

Kategoriler Kodlar

“karar guiciniin eko-  “para bende, s6z bende”

nomik gerekgesi” “(esim) ‘cocuklanim icin harcayacagim parami’ dedi”

“sembolik danisma”  “(esim fikrimi) sorar ama genelde kendi fikrini kullanir
“yani kendini bana izah etti”

“Uretim stireclerinde  “(Kadinlar fikir) vermelidir. Clinkii kadinlar daha fazla

karar” uretiyor, her seyi daha iyi biliyor”

“aile butcesinin har-  “secimi esim yapti... (fikrim) alinmadi”

canmasinda karar” “Bizim fikrimiz pek fazla alinmaz. Cani ne istedi, onu

”

alir, 0”
“cocuklarla ilgili stire¢- “(cocuklarla ilgili olarak) benim gériislerim dikkate alinir.
lerde karar” Ben ¢ok miidahale ederim”

“benimki daha fazla alinir cocuklar tizerinde”
“babasi hayir diyor; ben evet diyorum. O ytizden ¢alisa-
cak, mesela”
“kadinin yasam tercihi”“aslinda ben ¢alismaya gitmek istiyorum ama génder-
miyorlar, beni”
“(kéyde yasamak) esimin tercihi... ‘sen git ben gitmem
diyor”
“karar slrecleri acisin- “senin bir mevkin, merteben oluyor, en azindan. Kadin-
dan baba evi-koca evi”sin, essin, annesin”
“esimin yanindayken tabii, daha iyi daha rahatim”

7

“Para bende, soz bende gibi”

Katilimeilar, aile biit¢esinin kullanilmasiyla ilgili kararlarin
genellikle ortak bir sekilde alindigini ifade etmektedirler.
Bununla birlikte bekar ve ailesiyle birlikte yasayan 19 yasindaki
bir katilimc1 “Genelde ortak oluyor ama babamin sézii daha
baskin oluyor” diyerek kendi gozlemini aktariyor. S6z hakkinin
babasinda olmasimnin nedenini ise “gelir kaynagimin sahibi
oldugu i¢cin onun sozii daha ¢ok gegiyor. Para bende, séz bende
gibi” (K2) seklinde agikliyor. Ekonomik giicii elinde
bulunduranin, bu giiciinii karar mekanizmalarinda da kullanmas1
lizerine bir baska 6rnek ise, diger bir katilimecinin sahitligidir.

“Kadina deger verilmiyor, o bir gercek. Benim ¢evremde de
var, dyle. Mesela, adamin esi diyor ki mesela, ‘sunu yapayim’.
Adam, ‘sen karisma, benim kazancima karisamazsin, sen benim
isime burnunu sokma’ (diyor). Benim kulagimla duyduklarim da
var, yakinimda da, Ama ben, tabii ki de bizde, su an esimle oyle
bir stkintimiz yok. Ama var mi, var. Ben karsyyim ama” (KS5).

Aile biit¢esinin degerlendirilmesi kapsaminda degerlendirilen
dayanikli tiketim mallariin satin alinmasi siirecinde de etkili
olan tarafin genellikle erkekler oldugu dile getirilmistir.
Dayanikl1 tiikketim mallarini igeren buzdolabi, ¢gamasir makinesi,
bilgisayar, mobilya gibi evde kullanilan esyalarin alim siirecinde
kadinlarin erkeklere gore daha fazla s6z hakki oldugu yoniindeki

beklentilere ragmen hanelerin bir bdliimiinde kadinlara
danisilmadigr tespit edilmistir. Bir katilimer “bizim fikrimiz pek
fazla alinmaz. Cani ne istedi, onu alir, o (esinden soz ediyor)”
(K1) diyerek; bir baskasi ise “se¢imi esim yapti... (fikrim)
alimmadi” (K6) diyerek ev esyalarinin temini siirecinde disarida
kaldiklarmi belirtmektedirler. Baz1 katilimcilar ise fikirlerinin
sorulmasina ragmen son kararda etkili olmadiklarini
vurgulamaktadirlar: “(Esim fikrimi) sorar ama genelde kendi
fikrini kullanir” (K7).

“Yani kendini bana izah etti”

Aile biitgesinin degerlendirilmesiyle ilgili bir bagka konu da
arazi alim-satimiyla ilgilidir. Katilimcilarla yapilan goriismelerde
arazi alim-satimiyla ilgili durumlarin siklikla yaganmadig1 ancak
yasanmasi durumunda kararin “ortak bir sekilde verilecegi dile
getirilmektedir. Ancak katilimcilardan birinin ifadesi, bir arazi
alimiyla ilgili esler arasinda fikir uyusmazligi ortaya c¢ikmasi
durumunda nasil bir sonugla karsilasilabildigini 6rneklemektedir.

“Mesela, ben arazi almak istiyordum, bir ara. Alalim, dedik.
Bor¢lu alacaktik... Biraz birikimimiz vardi, ‘alalim’ dedim.
Almak istemedi, esim. ‘Cocuklarim i¢in harcayacagim parami’,
dedi. Araziye vermek istemedi. Onun karari gegti, benim kararim
geemedi yani” (K7).

Bir bagka ornek ise esinin karar alirken kendisine danigtigini
ve bundan ¢ok memnun oldugunu ifade eden bir katilimecinin bir
arazi satin alma durumunda esiyle girdigi diyalogu yorumlama
bigimidir.

“Ya soyle oldu esime bir yerde bir arsa satiliyormus’ alalim
mi’ dedim. ‘Ben alamam’ dedi, hani ‘birikimim yok, durumum
yok’ dedi. Yani kendini bana izah etti” (K8).

K8 numarali katihimcmin goriisme siiresince siklikla dile
getirdigi  “esimle ortak karar veriyoruz” seklindeki ifadesinin
hakiki bir “ortaklasma ”dan ¢ok katilimcinin da kullandig1 ifadeyle,
esinin vermis oldugu karari “izah etmesi” anlamma geldigi ve
“sembolik” bir danigsma niteligine sahip oldugu goriilmektedir.
Karar1 alanin yaptig1 “izahat” karar siirecinin esit bir tarafi olma
talebinin yerine ge¢mistir ve yeterli olarak algilanmaktadir.

Gerek K7 gerekse K8 numarali katilimcilarin, eslerinin aile
biitgesinden séz ederken “cocuklarim i¢in harcayacagim
parami”, “birikimim yok, durumum yok” ifadelerini kullanmis
olmalar1 da hane biitgesinin “sahibi” olduklar1 yoniinde bir
degerlendirmeye yol agmaktadir.
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“Kadnlar erkeklerden daha fazla ¢alistyor, tarimda da™

Katilimeilarin tamami igin gegerli olmasa da, bazilarinin
karar siireglerinde etkili olduklar1 konu tarlada/bahgede
iiretilecek tirlin ¢esididir. Katilimeilar, kadinlarin tarimsal iiretim
sirecinde  fikir vermeleri gerektigini  belirtmektedirler:
“(Kadinlar fikir) vermelidir” (K5, K9, K10). Karar siirecinde
yer almalart yoniindeki goriiglerinin gerekcesini ise kadinlarin
iiretim stirecindeki rollerine vurgu yaparak agiklamaktadirlar:

“Ciinkii kadinlar daha fazla iiretiyor, her seyi daha iyi biliyor.
Bahge yapwyorsun, kadinlar yapiyor. Adam bir sey yapilacak
oluyor, yine kadinlar yapiyor. Nohuda gidiyor, her seyi kadinlar
yapiyor” (K9).

“Kadinlar erkeklerden daha fazla c¢alisiyor, tarimda da.
Tabii ki vermelidir” (K5).

“Saoyle desem yani, erkekler mesela, olur olmaz onu ekecegim,
dikecegim; olacak mi olmayacak mi ¢ok bilmiyorlar. Illa
karisyyorlar. Genelde kadinlar yapiyor. Bir fikrimizin olmasi
lazim yani” (K10).

“Babasi,” hayw’ diyor; ben ‘evet’ diyorum. O yiizden
calisacak mesela”

Kadinlarin karar alimlarinda etkili olduklari bir bagka husus
ise ¢ocuklarla ilgili olanlardir. Diger karar konularinda oldugu
gibi ¢ocuklarla ilgili kararlarda da esleriyle birlikte, ortak karar
alimma vurgu yapsalar da katilimecilardan bazilart “benim
goriiglerim dikkate alimir. Ben ¢ok miidahale ederim” (KS5),
“benimki daha fazla alimir ¢ocuklarin iizerinde” (K8), “benim
fikirlerim dikkate fazlasiyla almir” (K10), “(gorislerim)
fazlaswyla dikkate alin” (K12) seklindeki cevaplarla karar
alimlarinda  eslerinden daha  etkili  olduklarm1  dile
getirmektedirler. Buna karsilik esinin daha etkili oldugunu
sOyleyen ¢ikmamistir. Katilimeilarin verdikleri anekdotlardan
bazilar1 da ¢ocuklarla ilgili karar alim siireglerindeki etkilerini

gostermektedir.

“Mesela benim biiyiik kizim var, calismak istiyor. Babasi,
‘hayir’ diyor; ben ‘evet’ diyorum. O yiizden ¢alisacak mesela”
(K10).

“Oglumu okula kaydettirecektik. Benim istemedigim bir
okuldu. Oraya kayit yaptirmadik, mesela” (K12).

“Ama o bana sen git ben gitmem diyor”

Katilimcilara kdyde yasamaktan memnun olup olmadiklari
da sorulmustur. Katilimeilarin tamami, genellikle ekonomik
sebepler sunarak kdyde yasamaktan memnun olduklarini ifade
etmektedirler. Bununla birlikte iki katilimci koyde yasama
karartyla ilgili esleriyle farkli fikirlere sahip olmalarina ragmen
kararin  eglerinin  istedigi yonde belirginlestigini  dile
getirmislerdir.

Bir katilimemin kdyde yasam tercihi ile ilgili bir anist bu
durumu drneklemektedir. flyaslh koyii dogumlu olan katilimei,
daha sonra Usak merkezde yasamaya baslamig ancak gelin
olarak koye geri donmiistiir. Evlendikten sonra kdyde yasamak
niyetinde olmadigini ancak esinin tercihiyle, koye yerlestigini
ifade etmektedir: “Haywr mecbur birakilarak gelmedik ama esim
gelmek istedi ben de geldim” (K8).

Bir basgka katilimci ise kdyde veya kentte yagamaya yonelik
olarak esinin kdyde yasamaktan yana oldugunu ve bu konuda
kendisine s6z hakki diismedigini ifade etmistir:

“(koyde yasamak) esimin tercihi... Esim Kéyii seviyor daha
¢ok, hi¢ istemedi, en basindan itibaren. Hala da istemiyor.
Mesela ben, ‘bazen’ diyorum, ‘yaslandigumiz zaman bir sey
vapamayacak oldugumuzda Usak’a gidelim’ diye. ‘Dogalgazli,
rahat yasariz’ diye. Ama o bana’ sen git ben gitmem’ diyor”
(K3).

“Ashnda ben ¢calismaya gitmek istiyorum ama géndermiyorlar
beni”

Karar alim siireglerinde hep esiyle birlikte karar aldiklarini
sOyleyen 41 yasinda ve iki ¢ocuk sahibi bir katilimecinin hane
disindaki ¢aligma talebi ev isleri, cocuk bakimi, yorgunluk gibi
gerekgelerle, esi tarafindan kabul gérmiiyor.

“Aslinda ben ¢calismaya gitmek istiyorum ama géndermiyorlar
beni. ‘Yapamazsin, ev is isleri var’. Cocuklarim da biiyiidii artik
gitmek istiyorum ama esim miisaade etmiyor, ‘yorulursun,
vapamazsin’diye” (K3).

“Senin bir mevkin, merteben oluyor, en azindan. Kadinsin,
essin, annesin’

Katilimcilarin evlilik 6ncesi ve sonrast karar alimlarina
etkisine iliskin sorular soruldugunda, verdikleri cevaplar evlilikle
beraber karar siireglerinde daha etkili olduklar1 yoniindedir.
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“Evlenmeden énce, nerede kuzum, bdyle babanin, ananin
evinde konusup da, simdiki gengler gibi degildik ki biz... Elbette
ki, o giiniime gore ¢ok ¢ok iyiyim. Hem karar verme agcim var
hem de dedigim gibi senin fikrin alintyor. Sana deger veriliyor en
azindan. Senin bir mevkin, merteben oluyor, en azindan.
Kadinsin, essin, annesin... Evveli burada kizlara fazla deger
yoktu” (K5).

“Ya ne kadar olsa bizim yani 20 sene oldu benim evieneli, 20
sene once bu kadar soru sorulmuyordu. Yani babamin evindeyken
de istedigin bir sey olsa soyleyebiliyorum ama esimin
yanmindayken tabii daha iyi daha rahatim” (K12).

“Erkeklerin hep ben, ben olmast....bencil olmast”

Katilimecilar  kendilerinin  aile igerisindeki kararlara
katilmryla ilgili olarak genellikle esleriyle esit bir diizeyde
olduklar1 yoniinde degerlendirmelerde bulunsalar da, etraftan
duyduklar1 ve sahit olduklarini anlatarak, aslinda kadinlarin
fikirlerinin pek fazla dikkate alinmadigi yoniinde yorumlar
yapmaktadirlar.

Ornegin, esi gibi kendisi de organize sanayide iicret karsilig1
calisarak ekonomik katki saglayan bir katilimci kararlart esiyle
birlikte aldiklarini ancak bunun yaygm olmadigini dile
getirmektedir.

“Ben kendi a¢imdan sdyleyeyim. Hani ben baskalarini
bilemem. Baska yerde duyuyorum. Kadinlarin fikvi 6yle ¢ok
alinan bir sey degil. Mesela 10 evin belki birinde alinyyordur
ama benim esim bana bir sey yapacagi zaman soruyor. Ondan
da ¢ok memnunum” (K8).

Yukarida alintiladigimiz K5 numarali katilimeinin, ekonomik
imkanlar kendi elinde oldugu i¢in erkegin esine s6z hakki
tanimadig1 yoniindeki sahitligi de buna bir 6rnek olusturmaktadir.

Katilimcilardan biri eslerin karar mekanizmalarinda yeteri
kadar  dikkate
baglamaktadir: “(kadinlarin sézlerinin) yiizde yirmisi dinlenir,

almmamasmi  erkeklerin  bencilligine
yani... (bunun nedeni) erkelerin hep ben, ben olmasi....bencil

olmasi” (K10).
4. TARTISMA ve SONUC
Tiirkiye’de 1950’lerden itibaren kirsal niifusun hizli bir

diisiis egilimine girdigi ve kentsel alanlara dogru biiytik bir gé¢
hareketinin yasandigi goriilmektedir (Aksit, 1985; I¢duygu ve

Sirkeci, 1999; Koymen, 2008). Giiniimiize geldigimizde kdylerin
1ss1zlastig1, neredeyse sadece yaslilarin yasamaya devam ettigi
yerlesim alanlar1 haline geldigi pek ¢ok arastirmada ortaya
konulmustur (Giiler vd., 2015; Arslan, 2016). Kdyde yasamaya
devam edenlerin en 6nemli gelir kalemlerinin basinda “emekli
maast” gelmekte olup kdyler “emekli kdyleri”ne (Oztiirk, 2007;
Oztiirk vd., 2018) doniismektedir. Bunun en énemli nedenleri
arasinda kirsal alanlarda yiiriitiilen tarimsal faaliyetlerin yeterli
kazang saglayamamasi, iiretime yeterli destek verilmemesi ve
alternatif istihdam olanaklarmin zayif kalmasidir. ilyash koyii
ise niifusunu 6nemli dl¢lide korumak bir yana, katilimcilarin
degerlendirmelerine gore bir “tersine gd¢™ hikayesi i¢in 6rnek de
olusturmaktadir. Koylin yakininda konumlanmis olan Usak
Organize Sanayi Bolgesinde is imkani bulan kdy sakinleri kdyde
yasamaya devam etme kararliligint korumakta, bununla birlikte
gecimlerini tarimsal iglerin disinda temellendirmektedirler. Bu
anlamda Ozugurlu’nun (2013) kullandig1 kavramsal ifadeyle
“kdy ayakli proleter” kategorisi bu kdyde genislemistir. Kdyde
yasamini devam ettiren ancak tarim dist islerde (sanayide)
calisan bu kesim, Ozugurlu’ya gore (2013) istihdam imkanlarinin
daraldig1 kriz donemlerinde tekrar koyliilesebilecek haneleri
tanimlamaktadir. Katilimcilarin ifadeleri de “ge¢imlik” diizeyde
de olsa gerek tarla/bahge tarimi gerekse hayvancilik yapilmaya
devam edildigini gostermistir. Hanehalkinin (ve hanenin bir
parcasi kabul edilen hayvanlarin) ihtiyaglarinin fazlasi ise
haneye ek gelir saglamak icin satilmaktadir.

Koyde yasama tercihini giiclendiren bir bagka unsur ise
ulasim imkanlar1 ve yasamin ucuzlugudur. Organize sanayi
bolgesindeki isyerlerine gidis ve doniisiin isyeri servisleri
araciligtyla olmasinin yanisira Usak kent merkezine saat basi
minibiis bulunmasi da kdy yasamimin muhtemel dezavantajini
ortadan  kaldirmustir.  Katilimeilarin kent  merkeziyle
karsilastirmalr olarak aktardiklar1 gibi kdyde yasam maliyetleri

de goreli olarak oldukca diigiiktiir.

Kirsal alandaki faaliyetler incelendiginde kadinin tarimsal
stireclerdeki roliiniin artt1g1 ve “tarimin feminizasyonu” denilen
stirecin belirgin oldugu goriilmektedir. Bu durumun kadinlarin
tarimsal alandaki goriiniirliigiinii arttirmakla birlikte harcadiklart
hane i¢i emegin “gdriinmez” niteligini degistirdigi sdylenemez.
Kadinlar hane igerisinde gergeklestirdikleri iglerin iistlerinde
oldugunu belirtmekte, bunu dogal bir diizen olarak gérmekte ve
birlikte,
dogallagtirilmis olan hanei¢i emeginin ¢amasir, bulagik, yasl

buna  elestiri  getirmemektedirler. ~ Bununla
bakimi vs. nin &tesine gegtigini kirsal alanda yasayan kadinlarin
“normal”leri uyarinca hayvan bakimi ve tarla/bahge islerini de

icerdigi goriilmektedir.
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Organize sanayi bdlgesindeki isletmelerde iicretli olarak
caligmayan kadmlarin kendilerini yerlestirdikleri “ev hanimligi
konumu”, geleneksel cinsiyet ideolojisinin de “geregi” olarak,
haneigi faaliyetlerinin yaninda tarla, bahge, hayvan bakimi gibi
islere harcadiklar1 emeklerinin “gériinmezligi’ni katmerlestiren,
emeklerinin Ustiini orten bir ortii gibi gorinmektedir. Bu “ev
smirlarmi asan” faaliyetler “ev hanimlari”nin giindelik yasaminin
dogal bir parcasi olarak algilanmakta ve katilimcilar da, bazi
zorluklardan bahsetseler bile, bunu dogal gormekte ve
kaniksamaktadirlar. Hatta cogunlukla {icret karsiligi calisan
kadinlar da bu rutin faaliyetleri i¢sellestirmislerdir. Bir yandan
ticretli sanayi is¢iligi yapan 6te yandan hayvan bakimindan ve
bahge islerinden sorumlu olan katilimcilar buna 6rnektir. Bununla
birlikte kendini “ev hanimi” olarak tanimlayan bir katilimcinin
(K5), tiim genislemis haneigi igleri yiiklenmesine ragmen ticretli
caligmada sahip olunan sigorta, ikramiye, tatil gibi 6zliik
haklarindan mahrum olmasi nedeniyle hissettigi eksikligi dile
getirmesi dikkat ¢ekicidir. Ancak katilimci bu ¢ikisini, {icretli
calisan esinin sahip oldugu o6zlik haklart beraber kullaniyor
olmalarini da hatirlatarak, kendi i¢inde bir uzlasiya dondiirmekte
ve bu durumu tam anlamiyla sorunsallastirmamaktadir.
Ozugurlu’nun calismasi da (2013) bu tiir bir bakis acisimin sadece
kadinlar1 degil, gecimini tarimla saglayan kiigiik aile isletmelerinin
erkeklerini de kapsadigina dikkat ¢eker. Kiiciik 6l¢ekli bir koylii,
oglunun “bu tarlalar bana bor¢lu” seklindeki ifadesini dile
getirmistir. Ozugurlu’ya gére bu durum &zellikle geng kusak
koyliilerin “iicretsiz aile iggisi” olarak emegi ddenmemis bir tiir
“gizli ig¢ilik” iginde oldugunu ortaya koymaktadir.

Calismanin odaklandig: ikinci ana konu kadinlarin haneigi
karar siireclerine katilimidir. Tiirkiye nin farkl kirsal alanlarinda
yiriitiilmiis ve kadinlarin karar alim siireglerine katilimlarmi ele
alan aragtirmalar, baz1 konularda kadinlara daha fazla s6z hakki
diisse de, genellikle yeterli giice sahip olmadiklarini ortaya
koymuslardir (Merter, 1990; Hablemitoglu, 1996; Kantar, 1996;
Ceyhan vd., 2001; Yildirak vd., 2003; Kizilaslan ve Yamaoglu,
2010; Orug Biiyiikbay ve Gozener, 2011; Rad vd., 2012; Yilmaz
vd., 2019).

Bu arastirmada katilimer olarak yer alan kadimlar genel
olarak karar alma siireglerinde eslerinin kendilerine danistigi
yoniinde degerlendirmeler yapmaktadirlar. Bununla birlikte
so6zkonusu danigma siirecinin karar degisikligine yol agtigini
ifade etmek ¢ok zordur. Kadinlarin kararlarin alinma stirecindeki
etkisini hakiki bir “ortaklagsma” olarak diisiinmek yerine
“sembolik” bir siire¢ olarak nitelemek daha uygun goriinmektedir.
Esinin karar alma asamalarinda kendisine danismasindan
memnun oldugunu ifade eden katilimcilarin bu siiregteki rolleri

agirlikli olarak esi tarafindan alinmis ve “izah edilmis” olan
kararin onaylanmasi seklinde gerceklesmektedir. Bu durumu
daha dogrudan ifade eden bir katilimecinin sozi, siirecin nasil
isledigini 6zetlemektedir: “Egim yine bana danisir ama yine de
bildiginden vazgegmez” (K10). Sonug olarak kadmlarin tarimsal
alandaki gOrliniirligiin artmasimnin  hane igindeki erkege
bagimliligr azalttigini ileri siirmek zordur. Hindistan’da yapilan
bir calismada da, bu goriintirliige ragmen erkege bagimliligin
devam ettigi saptanmistir (Shah ve Pattnaik, 2015°den akt.
Cigerci Ulukan ve Ulukan, 2022).

Erkeklerin karar alim siireglerindeki giiclii konumunun
ozellikle aile biitgesinin harcanmasiyla ilgili konulart igerdigi
sOylenebilir. Aragtirma kapsaminda katilimcilarla yapilan
goriigmelerde ortaya ¢ikan bu bulgu baska arastirmalarda da
(Merter, 1990) tespit edilmistir. Ancak bunlarla smirlt degildir.
Kadinlarin gerek aile yasammin siirdiiriilecegi yer (koy/kent)
gerekse iicret karsilig1 caligma tercihleri konusunda da erkeklerin
son sz hakkina sahip olduklar1 gériilmektedir.

Tarimsal tiretim ve ¢ocuklarla ilgili konularda ise kadinlarin
daha biiytik bir etkiye sahip oldugu tespit edilmistir. Katilimct
kadinlarin ifadeleri tarlaya/bahgeye hangi iiriiniin ekilecegi ve
nasil islenecegiyle ilgili olarak 6zgiivenlerin oldukca yiiksek
oldugunu gostermektedir. Kendilerini erkeklerle kiyaslayan
katilimcilarin, bu konularda erkeklerden daha iyi olduklarini
iddia ettikleri goriiliir. Buradaki 6nemli ayrim noktasi tarimin
“gecimlik” olarak yapiliyor olmasidir. Uretim kapsaminin hane
ici ihtiyag¢larin karsilanmasi boyutunda olmasi ve ana yonelim
ticari kazan¢ saglamak olmamasi, bu alanin kadinlarin
hakimiyetine terk edilmesini beraberinde getirmis ve erkekler
kendilerini bu sorumluluk alaninin disinda konumlandirmislardir.

Erkeklerin, kendilerini eslerine nazaran daha disarida
tuttuklar1 baska bir alan da cocuklarla (6zellikle ¢ocuklarin
egitimi) ile ilgili konulardir. Katilimer kadinlar, ¢ocuklarla ilgili
kararlara  “miidahale ettiklerini  ve etkili  olduklarini
belirtmektedirler.

Katilimer kadinlarla goriismelerden ¢ikan bir baska 6nemli
sonu¢ da evlilik sonrasi karar giiclerinin arttigina yonelik
degerlendirmeleridir. Evliligin kendilerini bir “kadin”, bir “es”,
bir “anne” yaparak bir “mevki”, “mertebe”, “saygimnlik”
kazandirdigint ve hane icindeki degerlerini arttirdigini
belirtmektedirler.

Tirkiye’deki gezici ve gegici kadin tarim is¢ilerinin ¢alisma
ve yasam kosullarinin incelendigi bir arastirmadaki (Yildirak
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vd., 2003) tespitler de erkegin mutlak otoritesinin siirdigiinii
gosterirken, erkeklerin karar alimlarinda esine danissa bile bu
durumun hane digina yansitilmadigini saptamaktadir. Bu durum
bir yandan karar alim siireglerinde kadinin roliinii tespit etmek
bakimindan aragtirmacilari zorlarken 6te yandan kirsal toplumun
geleneksel deger yargilarinin degismesini de geciktirmektedir.

Sonug olarak kirsal alanda yasayan kadinlarin isytiklerinin
ve sorumluluk alanlarin ¢ok genis olmasina ragmen gerek hane
ici gerckse de daha genis kamusal alan igerisinde hakkaniyetli
bir sekilde degerlendirilmekten uzak oldugunu sdylemek
mimkiindiir. Kadinlarin hane ic¢inde ve toplumsal alanda
konumlarmin iyilestirilmesinin kendi smirlarini da asan bir
oneme sahip oldugunun da unutulmamasi gerekir. Kadinlarin
iiretim siireglerinin yaninda hane igi karar siireclerine de
katiliminin gii¢lendirilmesine yonelik ¢abalar, DFID Raporunun
da (2000) vurguladig: gibi yoksullugun ortadan kaldirilmasi ve
insan haklarinin genislemesi dahil genis kapsamli sonuglara yol
acabilecek potansiyel bir giice sahiptir. Bunun yaninda kadinlarin
karar siireglerine aktif katiliminin aile i¢in huzurun yanisira
iilkedeki esitlik ve bariga da katki saglayacagi dile getirilmektedir
(Sultana, 2011).

4.1. Arastirmanin Simirhliklan ve Gelecek Arastirmalar
Icin Oneriler

Bu calisma, literatiire yapmaya c¢alistigt katkinin yanisira
bazi1 simirliliklara da sahiptir. ik olarak yonteme dair stnirhiliktan
sozedilmelidir. Arastirmada nitel arastirma ydnteminin
kullanilmis olmasi bulgularin genellenebilmesini
engellemektedir. Ikinci olarak yine ilk konuyla baglantili bir
sekilde bulgularin Usak merkeze bagh Ilyash kdyiinde
toplandigini ve Ilyasli’nin 6zgiil konumunun neticesi oldugunu

belirtmek gerekmektedir.

Bundan sonra yapilacak arastirmalarda nitel yOntemin
yanisira nicel yontem de kullanilarak karma bir arastirma
deseninin tercih edilmesi ve elde edilecek verilerin birbirileriyle
iliskili olarak analiz edilmesi fayda saglayabilir. Ikinci olarak
yapilacak calismalarda saha arastirmasi Ilyasli’dan farklh
ozelliklere sahip kdylerde gerceklestirilebilir. Ornegin sanayi
alanlarina ve diger istihdam imkanlarina uzak koylerde
kadmlarm tiretim ve karar siireglerine ne dlgiide dahil olduklart
incelenebilir.
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ABSTRACT

Airline passenger demand, aircraft demand, and cargo volume are among the most critical factors in the economic decision-making processes of airlines
and airport management. Regional factors affecting airline passenger demand, aircraft demand and cargo volume can be divided into two main groups:
socio-economic factors and air transport-related factors. This study has two main objectives: First, it emphasizes that when dealing with regional data and
encountering local multicollinearity between variables, penalized models are more appropriate; second, to investigate whether the number of passengers,
number of aircraft, and cargo volume are related to regional socioeconomic indicators. For this purpose, regional indicators from 48 provinces were
obtained from TUIK (Turkish Statistical Institute), including statistics on air transport and economic indicators. Based on the model performance criteria,
Geographically Weighted Lasso Regression was determined as the most suitable model for data analysis. The findings reveal that the most important factor
affecting passenger, aircraft, and cargo demand is exports, which is an indicator of regional economic growth.

Keywords: Penalized geographically weighted regression, local multicollinearity, airline statistics

oz

Havayolu yolcu talebi, ucak talebi ve yiik hacmi, havayolu sirketlerinin ve havalimani yonetiminin ekonomik karar alma sireclerinde en kritik faktorler
arasinda yer almaktadir. Havayolu yolcu talebini, ucak talebini ve ylk hacmini etkileyen bolgesel faktorler iki ana gruba ayrilabilir: sosyo-ekonomik faktorler
ve havayolu tagimacihgi faktorleri. Bu ¢calismanin iki temel amaci vardir: Birincisi, bolgesel veriler oldugunda ve degiskenler arasinda local coklu baglanti ile
karsilasildiginda cezalandiriimis modellerin kullanilmasinin daha uygun oldugunu vurgulamak; ikinci olarak yolcu sayisi, ugak sayisi ve yiik hacminin
bélgesel sosyo-ekonomik géstergelerle iliskili olup olmadigini arastirmak. Bu amacla TUiK'ten bélgesel géstergeler kullanilarak 48 sehire iliskin havayolu
istatistikleri ve ekonomik gostergeler elde edilmistir. Model performans kriterlerine gore Cografi Agirlikli Lasso Regresyonu, verilerin analizi i¢in en uygun
model olarak belirlenmistir. Bu calismanin bulgulari, yolcu talebini, ucak talebini ve ylik hacmini etkileyen en 6nemli faktoriin bélgesel ekonomik bliyiimenin
bir géstergesi olan ihracaatin oldugunu ortaya koymaktadir.
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1. INTRODUCTION

The common goal of all countries in the world is to prevent
poverty by developing economies, industries, and trade. In order
to achieve this, one of the most important tools that initiate
common commercial relations and bring cultures together is the
transportation sector, especially air transportation. By combining
different geographies, air transportation facilitates the
transportation of people and products and develops the regions
in which the airports are located in terms of import and export
and adds dynamism to those regions (Airline Industry Report,
2019). Hence, developments in airport service networks
contribute to countries’ economic growth and regional
development. This creates direct and indirect economic effects
in many sectors. Increasing employment, leading development
plans, providing an important tax resource to the state, attracting
foreign investors, and supporting sustainable economic growth
are among the economic effects of the sector that can be
considered important (Altuntas and Kilig, 2021).

In the aviation industry, as in many other industries, it is of
great importance to read and analyze the data and, as a result, to
predict how such data will be used in the future. Aviation
authorities and operators attach great importance to measuring
demand in terms of passengers and traffic or preventing capacity
inadequacies through forecasts and simulations. Because demand
for airline passengers is one of the most important factors in
economic decision-making processes in airlines and airport
management. Factors affecting airline passenger demand can be
handled under two main headings: socioeconomic variables
(population, GDP, per capita income, social structure, education,
being a center of attraction, political events, government
regulations) and airline transport variables (ticket price, flight
time, comfort, confidence) (Taneja, 1971). It is important for
airports to determine how there will be a change in passenger
and freight transportation in line with socioeconomic data over
the years (Tanyel et al., 2010). Socioeconomic development
causes changes in individuals’ transportation habits.

This study aimed to investigate how socio-economic
indicators affect the number of passengers, aircraft, and freight
in Turkey. For this purpose, data on passengers, aircraft, and
freight and selected socioeconomic indicators related to
provinces with active airports in Turkey were obtained from the
Turkstat website. While selecting socioeconomic indicators,
previous studies in this field were also taken into account.
Studies on airports generally focus on efficiency and productivity,
and the role of location information is also crucial in airport

studies. Therefore, the location and spatial effects of airports
need to be considered when examining airport benchmarking
and development policies. When analyzing data using
geographical units (cities, countries, states, regions, etc.), it
should be investigated whether neighboring units have spatial
effects on each other. It is assumed that geographical units that
are close to each other will affect each other. When analyzing
data in geographical units, spatial models that take into account
spatial effects are used (Lewandowska, 2018). Geographically
Weighted Regression (GWR) is a commonly used spatial
statistical method that explores spatial diversity by establishing
different regression models for each observation location.

The airport data were previously analyzed by different
models in the literature. There are several spatial studies on
airport data and its determinants. Tanyel et al. (2010) examined
the relation between passenger and freight demand and the
change in the number of aircraft to Adnan Menderes Airport with
various socioeconomic factors, such as the number of cars,
number of trucks, length of highway, import, export, electricity
consumption, number of hospital beds, number of students,
number of accidents, and number of injured in accidents.
Baikgaki and Daw (2013) modeled the determinants (income,
population, GDP, household consumption, expenditures, ticket
prices, crude oil prices, employment) of passenger demand in
South Africa by multiple regression analysis. Valdes (2015)
examined airline demand in 32 middle-income countries with
panel models; used GDP, income, net foreign direct investment,
consumer price index, transportation fees, real exchange rate, jet
fuel prices, and total number of seats offered by low-cost carriers.
Efendigil and Eminler (2017) analyzed the number of passengers
arriving at Istanbul Atatiirk Airport by considering 20 destinations
and 16 airlines by using regression and artificial neural networks.
Factors affecting the number of passengers are import, export,
national income per capita, number of seats, flight frequency,
distance, population, airline type, airline characteristics, and
tourism statistics. Chen et al. (2017) used spatial econometric
models to analyze the cost function using the latitude and
longitude data of Chinese airports between 2002 and 2012. Choo
(2018) investigated the effect of immigration on demand for air
transport in Canada. The variables included in the analysis in this
study are population, GDP per capita, distance, and visa
requirements. Panel data models revealed that immigration was
the main determinant of arrivals in Canada. Maheshwari et al.
(2018) conducted demand modeling using machine learning
techniques for the first 30 airports in the US domestic air
transport network. The variables used in this study are the
distance between airports, the population of the cities with the
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relevant airports, and income per capita in the relevant cities.
Zhang et al. (2019) investigated the influences of urbanization
and other factors on airport CO2 emissions in China using LR
and GWR models. Kiraci and Yasar (2020) analyzed the factors
that determine the operational performance of airline companies
between 1990 and 2017 using a panel data model. He et al.
(2021)used GWR, GWL, and Ada-GWL to detect the relationship
between station ridership and factors such as the number of
restaurants, hotels, etc. within 500 m Pedestrian Catchment
Areas (PCA), residents, and percentage of households with 2 or
more vehicles. Alnipak and Kale (2021) investigated the socio-
economic factors of airline passenger demand in 23 European
countries using a two-stage system generalized moment
estimation estimator. Tirtha et al. (2022) used a linear mixed
model to analyze the impact of COVID-19 on monthly air
passenger departures. Das et al. (2022) used multiple regression
models to determine factors such as population, economic status,
distance, and travel time, existing major airports, and tertiary
education hubs affecting demand for routes connecting individual
airport pairs.

In this study, spatial effects are considered because the data
of provinces with airports are examined. In addition,
socioeconomic variables can often be related to each other. In
this case, multicollinearity arises. Hence, penalized GWR
models are chosen to detect the relationship between
socioeconomic indicators and the number of passengers, aircraft,
and amount of freight. Regarding the literature, no previous
study has used penalized geographically weighted models to
detect relations between socioeconomic variables and the
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number of passengers, aircraft, and amount of freight in Turkey.
This study has two main aims: Its primary purpose is to
emphasize that it is more appropriate to use penalized models
when there are regional data and multicollinearity between
variables; The second main purpose is to investigate whether the
number of passengers, aircraft, and the amount of freight have a
relationship with regional socioeconomic indicators. In this way,
it will be possible to identify which socioeconomic indicators are
more effective in different regions. Hence, spatial regression
models, such as Geographically Weighted Ridge Regression
(GWRR) and Geographically Weighted Lasso Regression
(GWL), are used to detect the socioeconomic factors affecting
the number of passengers, aircraft, and amount of freight. This
study was conducted using 2019 statistical data for 48 airports in
Turkey.

2. Data Description and mEthodology
2.1. Aviation Industry in Turkey

In Turkey, during 2003, civil air transportation activities have
developed very rapidly due to liberal aviation policies. In the last
ten years (2010-2019), Flight traffic has grown by a factor of
1.68, the passenger number has increased by a factor of 2.02, and
the cargo volume has surged by a factor of 2.81. In this study,
2019 aviation data were used.

In 2019, domestic traffic decreased by 11.5% to 99 946 572,
and international traffic increased by 11.1% to 108 427 124
passengers. In this way, the total passenger traffic in 2019 was
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Figure 1. Airports Open to Civil Air Traffic in Turkey (dercé: www.dhmi.gov.tr)

21



TURKAN / Cografya Dergisi - Journal of Geography, 2024, 49: 19-30

208 911 338 passengers, including direct transit (537,642)
(Airline Industry Report, 2019).

In 2019, the number of aircraft was 716 523, an increase of
10% compared to 2018. The number of commercial aircraft was
1,339,301 in 2018. In 2019, it was 1 308 970 with a decrease of
2.3%. The amount of domestic commercial air was 718 482 in
2018. In 2019, the number was 623,580, representing a decrease
in 13.2% (Airline Industry Report, 2019).

The increase in passenger traffic in our country has begun
to reflect the total cargo traffic in the last few years. In 2019,
freight traffic; 833 768 tons in domestic lines and 3 256 399
tons in international lines, 4 090 168 tons, an increase of 6,1%
compared to 2018. In 2019, 65 667 tons in domestic lines and
1 456 737 tons in international lines, a total of 1 522 404 tons,
an increase of 9.6% compared to 2018 (Airline Industry
Report, 2019).

Turkey’s map regarding Turkish Civil Air Traffic Open
Airports was obtained, as shown in Figure 1:

2.2. Data Description

Passenger demand is a crucial driving factor behind the
advancement of air transportation. From this point of view,
modeling passenger demand holds utmost significance as a core
function of airline management and represents a critical concern
within the air-transport industry (Srisaeng et al., 2015). Demand
modeling is generally conducted at airport or regional levels.
The factors affecting demand in the modeling studies include
population, education ect. as socio-demographic factors, income,
unemployment rate, GDP etc. as socio-economic factors, and the
number of trade centers, tourist attractions etc. as built
environment factors (Tirtha et al., 2022).

In this study, airport passenger demand is handled at the
airport level. The data on airports actively operating in Turkey
were examined. The socio-economic indicators of the provinces
where the airports are located are considered as factors affecting
the number of passengers, number of aircraft, and amount of
freight. The socio-economic indicators related to the provinces
were determined according to the literature.

The data used in this study were obtained from the Turkish
Statistical Institute (TURKSTAT). In this study, the data from 48
airports in Turkey for 2019 were analyzed using penalized GWR
models. The variables used in the analysis, variable abbreviations,

Table 1. Variables, variable abbreviations and sources of data

Dependent Variables Varlable‘ Abbrevia- Source of Data
tions

Number of Passengers PSN TURKSTAT
Number of Planes PLN TURKSTAT
Freight (Tonne) F TURKSTAT
Independent Variables

Imports (1000 TL) IM TURKSTAT
Exports (1000 TL) EX TURKSTAT
Number of Highway Accidents HAN TURKSTAT
Death Toll in Accidents DTN TURKSTAT
Number of Cars CN TURKSTAT

and institutions from which the variables were obtained are
given in Table 1:

The descriptive statistics for all variables are presented in
Table 2.

Table 2. Descriptive statistics of variables

Der?endent Min. Mean Median Max. Star.xd?rt
Variables Deviation
PSN 27475 2912430 522761 38315932 7739842
PLN 279 35453 3120 598254 119483.4
F 198 24584 4683 334207 67048.49
Independent

Variables

IM 575 14112313 135051 419732000 62757491
EX 1127 4927214 271877 85636418 17046311
HAN 222 3515 2489 16737 3622
DTN 18 72.82 71 161 36
CN 7 120 131 264 67

This summary statistics is based on the variables’ values
before pre-processing. The preprocessing step of variables
included scaling because of the different scales of variables.
Scaling variables helps in making an explicit analysis and
improving the stability and performance of regression models
(Pourmohammadi et al., 2021).

2.3. Methodology

Linear regression (LR) is used to describe the relationship
between dependent and independent(s) variables. The regression
model is deﬁngd as follows:

Vi =Bo+ D BXy +&si=L..,n k=1...p

k=1 (1)

where yi is value of the i-th response variable, X;y is the value

of the k-th independent variable for the i-th observation, B is

constant term and Py is the k-th estimated regression coefficient

and g; is error term with g~N(0,06?).The regression model in (1)
is expressed in matrix form as follows:
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y=Xp+e 2

where y is an nx1 vector of the dependent variable, X is an
nxp matrix of independent variables, 3 is px1 vector of unknown
parameters and € is nx1 vector of errors.

In practice, the relationships between variables may vary
geographically. Local linear regression, known as Geographically
Weighted Regression (GWR), is used to examine the relationships
between variables that vary geographically. GWR models use a
weight matrix that depends on the proximity between observation
regions. This means that the closer a region then the weight will
be even greater. Unlike global regression models, GWR enables
local variations in the estimation of coefficients (Lewandowska,
2018; Millo and Piras, 2012). The GWR model is expressed as
follows: ,

Yi = BO(ui,vi) + ZBk(ui,vi)Xik + &

o A3)

where (u;,v;) is the coordinate location of i. The estimator for
each location is

B= [X’W(ui,vi)X]l X,W(ui,vi)y
where
Wui,vl) :diag[vvl(u,,vi)a--'aWn(u,,vi)]

where is the weight matrix for each location using an exponential
kernel function with

W —ex dj(“i Vi)
jlugvi) T p b

where dj(“i’vi) is Euclidian the distance between location i and
location j, and b is the optimal bandwidth.

Before applying GWR, Moran’s I index, which is an indicator
of whether or not spatial effects exist in the data, should be
calculated. The combination of statistically significant p-values
and positive z-values indicates a clustered spatial pattern,
whereas significant p-values and negative z-values indicate a
scattered spatial pattern (Pan et al., 2019; Chioni et al., 2020).
Moran’s I index is stated below:

iiwi,j(xi _i)(xj —X)

n i=1 j=1

Wi Zn:(xi -X)’

i=l j=1 i=1

I=

n

=

Multicollinearity is a situation where one or more linear
correlations between the variables of a regression model. In the
presence of multicollinearity, the parameter estimation of linear
regression (LR) exhibits a large variance. This problem is also
valid for the GWR model. Hence, the model is less appropriate
for local multicollinearity (Saputro et al., 2021). To detect local
multicollinarity in GWR, the local variance inflation factor
(VIF) and local condition index (CI) are used. The local VIF and
CI values are

1
VI, (u,V,) = —————
() 1-R{(u;,v))
CIl: ?\‘max
A

where Ry (u;,v;) is coefficient of determination of x; and 4,,,,,
is the largest eigenvalue of k variables and /; is the eigenvalue of
the ith variable (Wheeler, 2007). Local VIF values indicate local
multicollinearity values greater than 5 or 10. The variables with
a local CI greater than 30 have local multicollinearity.

To solve the local multicollinearity problem, penalized GWR
regression, such as geographically weighted ridge regression
(GWRR) or geographically weighted lasso regression (GWL),
might be used. The formula used to estimate the GWRR
coefficients is

B=[X'W, . X+AI] X'W,

u;,vi)

The ridge parameter 4 is determined using generalized cross
validation.

The first step of the algorithm for estimating the GWL
coefficients is to estimate ridge parameter /4 and kernel weight
bandwidth value b using generalized cross validation. After
determining these values, for each location i, Wy v;) is calculated.
Then, obtain Xw=""2; ., X and y,,=""?(u;v;) y. Finally, the
least-angle regression (LARS) algorithm was used to solve
LASSO. Detailed information about the procedure of the LARS
algorithm can be found in the literature (Wheeler, 2009).

We compare the estimates of the LR, GWR, GWRR, and
GWL models by evaluating the root mean square error (RMSE),
root mean square prediction error (RMSPE), Akaike Information
Criteria (AIC), Corrected Akaike Information Criteria (AICc),
and coefficient of determination (R?):

23



TURKAN / Cografya Dergisi - Journal of Geography, 2024, 49: 19-30

2
Table 3. Values of Moran’s | statistics

i Y =VF -9

R? = Dependent Variables Moran’s Statistic I: p-value

o oo _ PSN 0.112 0.039*

\/Z ¥y, -9 )3, -9) PLN 0.119 0.028*

i=l =l F 0.144 0.007*
Independent Variables

IM 0.064 0.026*

EX 0.253 0.000*

HAN 0.201 0.003*

DTN 0.365 0.000*

CN 0.812 0.000*

The local VIF and CI values were also used to detect the local

multicollinearity in the GWR models. A summary of the local
VIF values is presented in Table 4. When examining the local
VIF values in Table 4, it is observed that the local VIF values are

AIC =nIn(MSE) +2p

greater than 10 in five locations, indicating the presence of local

2(p+1)(p+2
AlCc =nIn(MSE)+2p+ 2D +2) multicollinearity.
(n-p-2)
where p is the number of variables. Table 4. Summary of variance inflation factor (VIF) values
Variable Min. Median Max. VIF >10
The most suitable model for the data had the highest R? and M 1.709 4122 209.353 3
EX 1.068 1.093 169.390 2
the lowest values for RMSE, RMSPE AIC, and AICc. HAN 1305 2.829 8.645 0
DTN 1.746 2497 2.807 0
3. RESULTS CN 1.814 2.896 3.321 0

The global Moran’s I is a measure of spatial autocorrelation.
Moran’s I value for the variables are given in Table 3. A Moran’s
I statistic greater than 0.3 indicates strong spatial correlation.

The map of local CI values is shown in Figure 2. As shown in
Figure 2, for the 12 locations, the local CI values were greater
than 30. This means that there is strong local multicollinearity

According to these results, the DTN and CN variables exhibit
strong spatial correlation. In addition, the variables that have the

between the variables. Therefore, penalized GWR models should
be used to analyze the data.

lowest (and statistically significant) Moran’s I statistic values are

PSN, PLN, F, IM, EX, and HAN. As a result, there are spatial

relationships among airports (He et al., 2021).
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Figure 2. Map of Local Condition Index (Cl) Values (Cities with CI>30)
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Table 5. Results of the LR models

Variables  Estimate Std.Error t-statistics p-value VIF value
Passenger

Constant 0.000 0.0312 0.0000 0.9999

IM -0.0306 0.0334 -0.9180 0.3638 1.1184
EX 0.7491 0.0573 13.0720 0.0000%* 3.3034
HAN 0.2929 0.0697 4.2020 0.0001** 4.8873
DTN 0.0418 0.0505 0.8290 0.4118 2.5618
CN -0.0114 0.0551 -0.2080 0.8364 3.0541
Airplane

Constant 0.0000 0.0268 0.0000 0.9999

IM -0.0130 0.0286 -0.4550 0.6516 1.1184
EX 0.8941 0.0492 18.1420 0.0000%* 3.3034
HAN 0.1592 0.0599 2.6550 0.0111** 4.8873
DTN 0.0812 0.0434 1.8730 0.0679* 2.5618
CN -0.0583 0.0473 -1.2320 0.2247 3.0541
Freight

Constant 0.0000 0.0297 0.0000 0.9999

IM -0.0279 0.0317 -0.8790 0.3845 1.1184
EX 0.7913 0.0545 14.4960 0.0000%* 3.3034
HAN 0.2581 0.0663 3.8870 0.0003** 4.8873
DTN 0.0561 0.0481 1.1670 0.2495 2.5618
CN -0.0270 0.0525 -0.5150 0.6094 3.0541

**Significant at 0.05; *Significant at 0.1.

The results of the LR model, along with the comparison
between the LR and GWR models, as well as the results for the
GWR, GWRR, and GWL models, are presented in Tables 5-7.

Table 6 presents a detailed comparison between the LR and
GWR models for different sectors: passenger, aircraft, and
freight using the Leung F-tests. The F(1) test compares the
residual sum of squares to determine whether GWR offers
improved model fit, the F(2) test adjusts the degrees of freedom
to assess the improvement factor gained by moving from LR to
GWR, and the F(3) test examines regional variations and the
spatial distribution of coefficients. Additionally, the F(4) test
assesses the overall model fit by comparing the significance of

all variables across regions, further indicating whether the GWR
model is more appropriate for capturing spatial non-stationarity
in the data (Leung et. al., 2000; Yiizbas1 and Goriir, 2023; Goriir
and Yiizbasi, 2024). For the F(1) test, all sectors show significant
results, although the F-values and p-values vary slightly: the
Passenger sector is notably significant at p = 0.0026, while the
airplane and freight sectors also display strong significance. The
F(2) test provides F-values without corresponding p-values
across all sectors, indicating that while it calculates the degree of
improvement between the LR and GWR models, it does not
directly assess statistical significance in the traditional
hypothesis-testing sense. A lower F-value suggests a more
substantial improvement in fit. F(2) measures the improvement
factor through degrees of freedom adjustments; its primary goal
is not to establish statistical significance via p-values but rather
to quantify the degree of improvement. Thus, p-values are not
always calculated, as the test is designed to provide a structural
comparison between models rather than a direct significance
outcome like in F(1) or F(3) tests. In the F(3) test, the Passenger
sector reveals significant p-values for the variable IM at 0.0096
and the constant at 0.0161, these are influential predictors in this
model. Conversely, the IM and EX variables show no significant
p-values in the Airplane and Freight sectors. The F(4) test results
reveal varying degrees of significance across sectors, with all
achieving significant p-values but different F-values, indicating
that the impact of variables may differ by sector.

Overall, the results in Table 6 indicate that GWR provides
nuanced insights that differ significantly from LR, particularly
regarding how specific variables influence model outcomes in
different sectors. The table effectively highlights these
differences, revealing the variable impacts and their statistical

Table 6. Comparison between the LR and GWR

Passenger Airplane Freight
Leung et al. (2000) F(1) test
F-value p-value F-value p-value F-value p-value
0.5862 0.0026** 0.6907 0.0288** 0.6080 0.0048**
Leung et al. (2000) F(2) test
F-value p-value F-value p-value F-value p-value
2.4671 - 2.0965 - 2.3900 -
Leung et al. (2000) F(3) test

p-value p value p value
Constant 0.0161 Constant 0.3071 Constant 0.1382
M 0.0096** M 0.3411 M 0.1255
EX 0.7005 EX 0.1143 EX 0.7082
HAN 0.0003** HAN 0.3869 HAN 0.0004**
DTN 0.0000%* DTN 0.0000** DTN 0.0000**
CN 0.0000** CN 0.0682* CN 0.0141**
Leung et al. (2000) F(4) test
F-value p-value F-value p-value F-value p-value
0.4573 0.07105** 0.5388 0.0337** 0.4742 0.0137**
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Table 7. Summary of standardized coefficients of GWR, GWRR and GWL

GWR GWRR GWL
Passenger
Variable Min. Median Max. Min. Median Max. Min. Median Max.
Constant -0.0158 0.0019 0.0105 -0.0847 -0.0392 0.5641 -1.3105 0.0000 0.2990
IM -0.0315 -0.0305 -0.0299 -0.6676 0.1750 0.8155 -0.0391 0.0000 0.0000
EX 0.7300 0.7459 0.7717 -0.3506 0.1513 0.6948 0.4222 0.7142 0.8280
HAN 0.2444 0.2908 0.3324 -0.3861 0.0676 0.5596 0.0000 0.2567 0.3276
DTN 0.0175 0.0359 0.0666 -0.4233 0.0144 0.4390 -0.0081 0.0000 0.0727
CN -0.0298 -0.0044 0.0123 -0.2530 0.0248 0.5996 0.0000 0.0000 0.3341
Airplane
Variable Min. Median Max. Min. Median Max. Min. Median Max.
Constant -0.0109 0.0006 0.0061 -0.0676 -0.0347 0.5812 -0.5701 0.0000 0.0420
IM -0.0146 -0.0125 -0.0116 -0.4091 0.1548 0.8094 -0.0189 0.0000 0.0082
EX 0.8758 0.8920 0.9038 -0.4182 0.1295 0.2674 0.6649 0.8768 1.0069
HAN 0.1313 0.1576 0.1888 -0.3676 0.0612 0.4871 0.0000 0.0706 0.2997
DTN 0.0615 0.0753 0.1011 -0.4358 -0.0028 0.1998 0.0000 0.0095 0.1685
CN -0.0711 -0.0542 -0.0435 -0.2187 0.0199 0.6175 -0.0434 0.0000 0.2889
Freight
Variable Min. Median Max. Min. Median Max. Min. Median Max.
Constant -0.0147 0.0018 0.0093 -0.0825 -0.0383 0.5695 -0.7663 -0.0293 0.4814
IM -0.0291 -0.0276 -0.0268 -0.5045 0.1715 0.8173 -3.5242 0.0000 0.7101
EX 0.7724 0.7915 0.8122 -0.3605 0.1475 0.5254 0.0000 0.7156 2.5780
HAN 02117 0.2549 0.2966 -0.3622 0.06358 0.5501 -0.2144 0.1159 0.5178
DTN 0.0318 0.0499 0.0806 -0.4273 0.0164 0.3521 -0.1255 0.0000 0.4521
CN -0.0455 -0.0203 -0.0040 -0.2475 0.0239 0.6054 -0.2794 0.0208 0.6299

significance across different types of regression models and
sectors.

According to the model performance criteria presented in
Table 8, the best model is considered the GWL model for the
passenger, aircraft, and freight dependent variables. The smallest
RMSE, RMSPE, AIC, and AICc values and the highest R2
belong to the GWL among the other models.

The spatial distribution of the local coefficients in the estimated
GWL model for passenger demand was obtained as in Figure 3-5.

Table 8. Comparison of models

Passenger

LR GWR GWRR GWL
R2 0.9572 0.9619 0.9348 0.9805
RMSE 0.2089 0.1931 0.2525 0.1381
RMSPE 1.1197 1.2561 0.6401 0.1476
AIC -138.3264 -145.8765 -120.1290 -178.0586
AlCc -136.2776 -143.8277 -118.0802 -176.0098
Airplane
R2 0.9684 0.9712 0.9354 0.9929
RMSE 0.1796 0.1678 0.2514 0.0832
RMSPE 1.1728 2.0234 0.6134 0.1419
AlC -152.8342 -159.3583 -120.5482 -226.7048
AlCc -150.7854 -157.3095 -118.4994 -224.656
Freight
R2 0.9612 0.9654 0.9349 0.9886
RMSE 0.1990 0.1840 0.2523 0.1054
RMSPE 1.1630 1.5374 0.6328 0.1261
AIC -142.9872 -150.5107 -120.2051 -203.9993
AlCc -140.9385 -148.4619 -118.1563 -201.9505

Figure 3 illustrates a series of maps showing the geographical
distribution of significant coefficients for various variables
related to passenger data. Each map indicates the locations where
the coefficients are statistically significant (blue dots) or not
significant (red dots). The maps cover variables such as Intercept,
IM, EX, HAN, DTN, and CN. This visualization helps pinpoint
where each variable has a significant impact on the passenger
movement, providing a clear geographic pattern of influence.
For example, the maps show a substantial number of significant
blue dots for variables like EX and HAN, which these factors are
critical drivers in specific locations. These spatial insights are
crucial for understanding regional differences in factors affecting
the number of passengers. In addition, when examining the
coefficients listed in Table 7, it is observed that the EX and HAN
coefficient values have a positive effect on the GWL model.
Accordingly, as the EX and HAN increased, the number of
passengers was positively influenced.

Figure 4 displays a series of geographic maps illustrating the
significance of coefficients for several variables (Intercept, IM,
EX, HAN, DTN, and CN) in a spatial analysis context. The maps
reveal that most regions are dominated by non-significant
coefficients (represented by red dots) for the Intercept, IM,
HAN, DTN, and CN variables, suggesting that these variables
have little to no impact on those areas. In contrast, the EX
variable shows a notable concentration of significant coefficients
(blue dots), particularly in central regions, indicating its strong
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Figure 3. Map of significant coefficients for passenger number

influence there. This spatial visualization clearly demonstrates
how the impact of different variables varies across geographic
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Figure 4. Map of significant coefficients for the number of aircraft

locations, highlighting regions where specific factors play key or
negligible roles. In addition, when examining the coefficients in
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Significant Coefficients Intercept Table 7, it is observed that the EX coefficient values have a
positive effect on the GWL model. Accordingly, as EX increases,
the number of aircraft is positively influenced.

Figure 5 displays a series of maps that illustrate the
geographical distribution of significant and non-significant

Signficance coefficients for variables affecting freight volume, including

. s Intercept, IM, EX, HAN, DTN, and CN. The maps show a high
Significant Coefficlents M density of significant blue dots for variables such as EX and
HAN across various regions. This visual analysis helps identify
key drivers of the volume of freight between different
geographical locations and guides targeted strategies for
managing freight logistics. When examining Table 7, it can be
seen that the coefficients of EX and HAN are positive. This

indicates that as the EX and HAN increase, the freight volume

Significance
# Mot Significant

*  signifcant also increases.
Significant Coefficients EX

5. CONCLUSION

The results of this study demonstrate that there was local
multicollinearity between social-economic factors in terms of
local variance inflation factors and condition index. Therefore,

Significance

® ol Signifcant penalized Geographically Weighted Regression models were

¢ Sionheant used for data analysis. It can be said that the Geographically
Weighted Lasso Regression (GWL) had a considerably better fit
than the other commonly used penalized models, such as the

Significant Coefficients HAN

Geographically Weighted Regression (GWR) and Geographically
Weighted Ridge Regression (GWRR), according to the model
selection criteria for the data.

Significance
# NotSignicant The analysis across Figures 3-5 provides a detailed

Significant Goefiicients DTN * S visualization of how different variables impact the geographical
distribution of both passenger and freight volumes. In both
figures, export (EX) and number of highway accidents (HAN)
consistently show a high density of significant dots, indicating
that these variables are strong predictors of transport volume

across multiple regions. The factors such as EX and HAN are

Significance critical for understanding variations in the number of passengers,

# Not Significant

o St number of airplanes, and freight movements. Specifically, the

Significant Coefficients CN EX variable was found to have a strong impact on both passenger
and freight transportation, with a notable effect in central regions.

The positive relationship between the increase in exports, the
number of highway accidents, and the increase in air passengers
and cargo volumes is particularly notable in the Central Anatolia

Significance

o Hot Somicant region. Concentration of industrial and commercial activities in
. o o ® significant ) this area increases exports and transportation demand. As trade

Figure 5. Map of significant coefficients for freight quantity . . L

volumes grow, the demand for road transportation rises, which in
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turn leads to higher traffic density and accident rates. At the
same time, this road traffic congestion and risk pushes businesses
to opt for air transport as a safer and faster alternative. As a
result, air transportation has become more attractive for both
passengers and cargo, especially in airports close to major trade
hubs in Central Anatolia. This trend can also be attributed to the
region’s strategic geographic location and proximity to industrial
centers.
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ABSTRACT

In this study, a 24-cm-long sediment core was taken from Poyraz Lagoon located on the northern side of Karacabey district in Bursa, northwest of Turkiye,
using KAJAK gravity core sampling. The bottom sediment was dated using one AMS radiocarbon date on bulk organic carbon.The 136 corrected radiocarbon
age was determined as 238+24 BP. Sediment sub-samples were taken at 4-cm intervals along this core, and pollen slides were prepared using the standard
method. A total of 250 terrestrial pollen grains were counted in each sediment sample. The aim of this study was to determine the vegetation history of
Karacabey Longoz (Floodplain) Forest and its surrounding area, which have diverse habitat mosaics, over the last 250 years. Palynological evidence indicates
that the vegetation around this lagoon basin was dominated by Fraxinus, Alnus, Carpinus, Quercus (deciduous oaks), and Corylus. The increase in the pollen
percentage of Fraxinus, Alnus, and Ulmus, which are characteristic species of Longoz forests, particularly in the KRC-2 zone, indicates that the presence of
these taxa in the area has increased from 1850 AD to the present. Additionally, the increased pollen percentage of anthropogenic indicator species such as
Castanea, Olea, Chenopodiaceae, and Poaceae in the upper zone of the pollen diagram indicates that the Longoz vegetation in this region has undergone
changes due to human impact since 1850 AD.

Keywords: Poyraz Lagoon, Karacabey Longoz Forest, Pollen Analysis

(04

Bu ¢alismada, KAJAK karot drnekleyici kullanilarak Tlrkiye'nin kuzeybatisinda yer alan Bursa ilinin kuzeyindeki Karacabey'de bulunan Poyraz Lagliniinden
24 cm uzunlugunda bir sediman karotu alinmistir. Karotun en dibinden alinan sediman 6rnegindeki toplam organik karbona gére AMS radyokarbon
tarihlendirilmesi yapilmistir. Kalibre edilmis radyokarbon yasi G.0. 238+24 yil bulunmustur. Karot boyunca 4 cm araliklarla sediman érnekleri alinmis ve bu
orneklerden standart yontem kullanilarak polen preparatlari hazirlanmistir. Her 6rnek seviyesinde toplam 250 adet karasal polen sayilmistir. Bu ¢alismanin
amaci: farkli habitat mozaiklerine sahip olan Karacabey Longoz (Subasar) Ormani ve ¢evresinin son 250 yillik vejetasyon tarihini belirlemektir. Palinolojik
veriler bu lagtinlin etrafindaki vejetasyonun baskin tiirlerini Fraxinus, Alnus, Carpinus, yaprak doken meseler ve Corylus'un olusturdugunu gostermektedir.
Longoz ormanlarinin karakteristik tirlerinden Fraxinus, Alnus ve Ulmus'un polen ylzdesinin 6zellikle KRC-2 zonunda artmasi, 1850 yilindan glinimiize bu
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taksonlarin alandaki varliginin arttigini ifade etmektedir. Ayrica, polen diyagraminin bu Ust zonunda antropojenik gosterge tiirlerinden Castanea, Olea,
Chenopodiaceae ve Poaceae polen yiizdesinin de artan varligi, bu boélgedeki longoz vejetasyonunun 1850 yilindan giinimiize kadar insan etkisiyle
degistigini de belirtmektedir.

Anahtar kelimeler: Poyraz Laglini, Karacabey Longoz Ormani, Polen Analizi
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INTRODUCTION

During the Holocene, forest ecosystems underwent
significant changes, primarily due to shifts in climatic factors
and human impact (Marigrani et al., 2017). The palaeoecological
approach has been employed to understand these changes and
their causes (Izdebski et al., 2016). One of the most important
proxies used in the evaluation of this approach is fossil pollen
analysis (Bradley, 2015; Karlioglu Kili¢ et al., 2018). Pollen
analysis, conducted on sediment samples taken from
environments such as lakes, wetlands, and marshes, makes it
possible to determine the changes in vegetation around these
areas during the Holocene. One of the environments where
pollen analyses are most effective in identifying changes in past
vegetation is the Longoz (Floodplain) Forests (Klimo and Hager,
2001). These forests are defined by the presence of water in the
root zone throughout the vegetation period, a condition that
significantly affects the growth environment and consequently
plant and soil development. In the global literature, many
researchers have generally focussed on the biodiversity of
Floodplain Forests, which have diverse habitat mosaics (Hughes,
1997; Vukelic and Raus, 2001; Ward et al., 2002). The dominant
tree species of Longoz Forests are Alnus glutinosa, A. incana,
Fraxinus excelsior, Populus nigra, Salix alba, S. fragilis, Betula
pubescens, and Ulmus glabra. Furthermore, numerous
palaeoecological and paleoclimatic studies have been conducted
on these specific vegetation ecosystems, providing detailed
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examinations of the vegetation changes that Longoz Forests
have undergone from the past to the present (Bozilova and Beug,
1992; Brayshay and Dinnin, 1999; Filipova-Marinova, 2003;
Driese et al., 2005; Jones et al., 2007). Bozilova and Beug (1992)
presented the vegetation history of Lake Arkutino, showing no
major fluctuations except for Longoz forests, which began to
develop around 3000 BP. In the study of Filipova-Marinova
(2003), an expansion of Quercus and Corylus was determined
about 9600 yr BP in the paleovalley of the Veleka River on the
Strandza Mountains (southern Bulgarian coast). In Tiirkiye,
there are several areas with longoz forests, primarily in the
Marmara Region. Igneada Longoz Forests (3155 ha), Hendek
Stileymaniye (1650 ha); Adapazart Dokuma-Déseme (3000 ha)
and Meseligdl (500 ha); Karasu Turnali-Acarlar (3000 ha);
Bursa-Karacabey (750 ha); Izmit Biiyiikderbent (250 ha); Sinop
Bektasaga-Aksaz (100 ha); and Haciosman in Samsun (86 ha)
longoz forests constitute the significant floodplain forests in our
country (Efe and Alptekin, 1989). The first paleovegetation
study within the longoz forests of Tiirkiye was conducted in the
Igneada Longoz Forests (Kirklareli) on the Black Sea coast, and
the changing vegetation structure of these forests during the
Middle-Late Holocene was extensively examined in a TUBITAK
project (Karlioglu Kilig et al., 2023) and as part of a doctoral
thesis (Yilmaz Dagdeviren, 2023). The palynological study of
Yilmaz Dagdeviren et al. (2024) presents a high-resolution
record of vegetation history around Lake Mert, located within
the igneada longoz forests, for the last 6600 years in this region.
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The distribution of mixed oak forests began to decline around
1360 BP, coinciding with a significant increase in the presence of
Alnus, Fraxinus, and Ulmus. These trees are characteristic
species of floodplain forest and indicate the initiation of the
formation of the Igneada Longoz Forests after 1360 BP.
Furthermore, there was a substantial decrease in the pollen
percentages of Quercus and Fagus around 420 BP. The increase
in the pollen percentages of indicator herbaceous taxa (Plantago,
Poaceae, and Chenopodiaceae) in the vicinity of Lake Mert
serves as evidence of the conversion of forest areas into
agricultural and grazing lands during the last 420 years (Yilmaz
Dagdeviren et al., 2024).

A number of palynological studies (Leroy et al., 2001;
Miebach et al., 2016) have also been conducted on vegetation
changes in many lakes of the Marmara region located near the
Karacabey Longoz Forests. Sediments from Lake Manyas
(Leroy et al., 2001; Kutluk, 2019), Lake Sapanca (Leroy et al.,
2009), and Lake Iznik (Ulgen et al., 2012; Miebach et al., 2016)
were investigated by pollen analysis. While numerous fossil
pollen studies have been conducted in the Marmara region of
Tiirkiye, paleopalynological investigations have been limited,
especially in the Karacabey Longoz Forests. Therefore, the
research area was chosen as Poyraz Lagoon, surrounded by the
unique ecosystems of the Karacabey Longoz Forests. The aim of
this study was to determine the vegetation history in the
Karacabey Longoz (Floodplain) Forest and surrounding area for
the last 250 years.

1. MATERIALS AND METHODS
1.1. Study area

The Karacabey Longoz Forest is located on the northern side
of the Karacabey district in Bursa, on the coast of the Marmara
Sea at the mouth of the Kocasu Stream (Figure 1). There are three
lakes, Dalyan Lagoon, Poyraz Lagoon, and Arapgiftligi Lagoon,
in the Kocasu Delta and within this longoz forest (Figure 2).

The Karacabey Longoz Forest consists of a floodplain forest
spread over an area of 730 ha and a vast dune belt (Figure 2). The
lakes are surrounded by longoz forests composed mainly of ash
(Fraxinus ornus L.), alder (Alnus glutinosa (L.) Gaertn.), and
willow (Salix sp.), covered with a water layer approximately 1 m
deep in most places (Giingdrdii, 1996; Glingordii, 2001).

Oriental beech (Fagus orientalis Lipsky), Field Maple (Acer
campestre L.), Strawberry Tree (Arbutus unedo L.), Oriental

Hornbeam (Carpinus orientalis Mill.), Chestnut (Castanea sativa
Mill.), Pink Rockrose (Cistus creticus L.), Narrow-leaved Ash
(Fraxinus angustifolia Vahl), and Common Aspen (Populus
tremula L.) are among the other important plant species found in
the lagoon and its vicinity. The Karadag mountain massif extends
in an east-west direction, hosting the distribution of both moist and
dry forest tree species to the south of Poyraz Lagoon. Tree species
of moist forests such as Fagus orientalis, Castanea sativa, and
sessile oak (Quercus petraea (Matt.) Liebl.) can be observed on
the northern slopes of this massif. Tree species of dry forests such
as Quercus cerris L. and Quercus infectoria Oliv. are distributed
on the south-facing slopes, where the elevation decreases towards
the Karacabey Plain (Giingdrdii, 1996; Gilingordii, 2001).

According to the Kdppen—Geiger climate classification, the
most common climate type in Tiirkiye, C (mild-latitude climate
type with mild humid winters), is dominant on the shores of the
west Anatolia region, which includes the Karacabey Longoz
Forest. The Csa subtype of the Koppen— Geiger climate
classification is observed around the Karacabey Longoz Forest.
Csa has a typical Mediterranean climate, with mild winters and
scalding very hot summers (Oztiirk et al., 2017). According to
the Thornthwaite method, the region falls under climate type C2
B’2 s2 b’3: semi- humid, mesothermal, experiencing a
pronounced water deficit in the summer season and closely
resembling an oceanic climate type. The average annual
temperature is 15.5°C, with an average annual rainfall of 719
mm (Sartyildiz et al., 2020).

In the study area, it is possible to observe lithological units
from various age intervals ranging from the Palacozoic to the
Quaternary. The foundation of the field is formed by the Kalabak
Formation, which consists of schist and metaclastik rock from
the Late Palacozoic era (Figure 3). These rocks, which form the
foundation of the area, outcrop in the mountainous massif of
Karadag, extending east to west to the south of the Karacabey
Longoz Forest. Another unit that, along with the Kalabak
Formation, forms the foundation of the area is a volcanic
formation called the “Karacabey metagranite” (Aysal et al.,
2012). The Karakaya Complex, which belongs to the Mesozoic
era and consists of sandstone, mudstone, and limestone
sequences, is exposed over a wide area in an east-west direction
to the south of the longoz forest (Okay and Gonciioglu, 2004).
Quaternary units, which are the youngest formations in the field,
are represented by alluvion and are observed in extensive areas,
including the Kocacay Delta, the Kocagay riverbed, the
Karacabey Longoz Forest further to the north, and the surrounding
areas, which also encompass the Lagoons (Figure 3).

34



KARLIOGLU KILIC, YILMAZ DAGDEVIREN, AYKIR, FURAL, KUKRER, DOGAN.../ Cografya Dergisi — Journal of Geography, 2024, 49: 31-41

G0000

-t
LEGEND
:’?ﬁ‘iﬁ Longoz Forest
- Water Body
0 Forest

- Seruby

Beach - Dune
' Agricultural Area

- Urban Eabric

% Sample Pont
’ Longoz Trees
.‘. Forest Trees

620000

4470000

Figure 3. Geological map of the study area.

1.2. Core study and lithology

In the fieldwork, a 24-cm-long core, core KRC (UTM ZONE
35N X: 624949 Y: 4472135) was taken from Poyraz Lagoon for
fossil pollen analysis using KAJAK gravity core sampling in
2021 (Figure 2). The core was transported to the Palynology
Laboratory of the Forest Botany Department in the Faculty of
Forestry of Istanbul University-Cerrahpasa and split into two.

Half of the core was used in lithostratigraphic study and sampled
for pollen analysis and radiocarbon dating.

1.3. Radiocarbon dating and age-depth model
A sediment sample collected at a borehole depth of 24 cm

was used for radiocarbon sampling. Radiocarbon analysis was
performed at the TUBITAK Marmara Research Centre 1MV
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Figure 4. Age-depth model of the KRC core.

National AMS Laboratory. For chemical sample preparation of
the sediment, 1g sediment sample was subsampled for analysis.
Roots that are fresh and modern are picked with tweezers from
sediment. Sample is continuously washed with 0.5M HCI at
70°C until all carbonates are eliminated. The rest of the sample
was carbonate-free acid-insoluble total organic material.

The sample is sieved with 180 micrometre sieves to cheque
if there are any macrofossils left. There were no macrofossils
after the process. The prepared sample was reduced to pure
carbon in graphite form and measured using TUBITAK AMS.
The radiocarbon result was calibrated using the Intcal20 (Reimer
et al., 2020) database. Age-depth model was constructed using
the top of the core (the most recent sediments ~2021 AD) and
14C dating via “clam” script on R.studio software (Blaauw,
2010). In addition, a 95 % Gaussian interval was used for
constructing age-depth iterations (Blaauw, 2010; Figure 4).

1.4. Collection of cores and processing of samples for
fossil pollen analysis

The core was brought to the Palynology Laboratory of the
Forest Botany Department in the Faculty of Forestry of Istanbul
University-Cerrahpasa for fossil pollen analysis. The core was
sampled for fossil pollen analysis according to the standard
method (Moore et al., 1991), and sediment samples of 2 g every
4 cm were collected. Identification and counting of pollen grains
was performed using a computer-assisted Leica DM750 light
microscope. Pollen atlases were used together with reference

pollen preparations in the Palynology Laboratory for pollen
identification (Erdtman, 1952; Erdtman, 1957; Faegri and
Iversen, 1964; Aytug et al., 1971; Moore et al., 1991; Beug,
2004). Pollen grains were identified at the family and genus
level, and 250 terrestrial pollens were counted in each sediment
sample. Pollen percentage data were calculated for each plant
taxon, and a fossil pollen diagram was drawn with the programme
TILIA (Grimm, 2019). Pollen diagrams are divided into a series
of pollen zones called “Local Pollen Assemblages Zones:
LPAZ”, which are characterised by largely similar pollen content
at different stratigraphic intervals. The TILIA programme
(Grimm, 2019) was also used for CONISS clustering analyses to
facilitate the delimitation of pollen zones in the pollen diagram.
The diagram includes an age-depth model that incorporates age
information corresponding to each depth level (Figure 5).

2. RESULTS

2.1. Core lithology and chronology

The lithological and textural variations through core KRC
documented by visual observation enabled one lithostratigraphic
unit labelled as unit K1 (Figure 5). The sedimentary sequence in
the core of the KRC reveals that unit K1 mainly consists of grey
homogenous clay mud.

The 138 corrected radiocarbon age was 238+24 BP, was
calibrated using the Intcal20 (Reimer et al., 2020) database. Age-
depth model was constructed using the top of the core (the most
recent sediments ~2021 AD) and 14C dating via “clam” script on
R.studio. %95 Gaussian intervals have been used for constructing
age-depth iterations (Blaauw, 2010). One radiocarbon date from
core KRC (Table 1) allows the construction of an age-depth
model for the last about 250 years (Figure 4). Assuming
sedimentation was a linear accumulation of 1.01 mm/year
calculated.

2.2. Palynological results

The pollen percentage data of arboreal and herbaceous taxa
were drawn as a “percentage pollen diagram” in the TILIA
(Grimm, 2019). Through CONISS Clustering analysis, the core
was partitioned into two main pollen assemblage zones (LPAZ).
The core was separated into two local pollen assembly zones
(LPAZ) KRC-1 and KRC-2 based on pollen percentage data.
The KRC-1 zone of the core includes 24-12 cm and the KRC-2
zone includes 11-0 cm (Figure 5). When the pollen percentage
diagram was examined, it was observed that the pollen percentage
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of arboreal taxa was higher than that of herbaceous taxa (non-
arboreal). Pollen identification of 14 arboreal taxa (AP)
belonging to Cupressaceae, Pinus, Alnus, Carpinus, Castanea,
Corylus, Ericaceae, Fagus, Fraxinus, Olea, Quercus cerris type,
Tilia, Ulmus, and Rosaceae are shown in the pollen diagram.
Seven non-arboreal plants belonging to the NAP group; namely,
Apiaceae, Artemisia, Asteraceae, Amaranthaceae
(Chenopodiaceae) Caryophyllaceae, Plantago and Poaceae are
also represented in this diagram. When the total pollen percentage
of arboreal and herbaceous taxa was examined, the pollen
percentage of arboreal taxa was >70% the entire diagram. The
highest pollen percentage in the arboreal taxa belonged to the
Fraxinus, Alnus, and Quercus cerris type. Regarding the
herbaceous taxa (NAP) in the percentage pollen diagram, the
highest pollen percentage of non-arboreal plants belonged to

Amaranthaceae and Poaceae (Figure 5).

In the KRC-1 zone (dated to 1710-1847 AD), the pollen
percentage of Fraxinus was 36% at the beginning of the pollen
diagram, and it showed a slight decrease towards the end of this
zone. Although the pollen percentage of Alnus was 5.7% at the
beginning of this zone, it increased to 24.1% at the end of the
zone. The pollen percentage of the Quercus cerris type started
with a value of 11.4 % at the beginning of the zone, slightly
increased to 12.8% in the middle of this zone, and decreased to
5.7% at the end of KRC-1. The pollen percentage of Corylus at
the beginning of the pollen diagram was 12%, and it showed a
slight decrease in the end of this zone. The pollen percentage of
Carpinus started at 6%, decreased slightly, and increased to
18.9% at the end of this zone. The pollen percentages of
Castanea, Ericaceae, Fagus, Olea, Rosaceae, Tilia, and Ulmus
were below 3% in this zone. The pollen percentages of
Gymnospermae taxa Pinus and Cupressaceae increased
throughout this zone. The pollen percentage of Poaceac was
determined to be 10% at the beginning of the zone, and it showed
a slight decrease in the end of the zone. The pollen percentage of
Amaranthaceae started at 8.3% and decreased at the end of this
zone. The pollen percentages of Apiaceae, Artemisia, Asteraceae,
and Caryophyllaceae were below 2% in this zone (Figure 5).

In the KRC-2 zone (dated to 1847-2021 AD), the pollen
percentage of Fraxinus at the beginning of the pollen diagram
was 14.2% and greatly increased to 27% at the end of the zone.
The pollen percentage of Alnus was 24.1% at the beginning of
this zone and increased to 25.2% in the middle of this zone and
decreased to 15.6% at the end of the zone. Although the pollen
percentage of Corylus was 6.1% at the beginning of this zone, it
increased to 19.1% and dropped to 7.6% at the end of this zone.

The pollen percentage of the Quercus cerris type increased and
the pollen percentage of Carpinus decreased throughout this
zone. Pollen percentages of Castanea, Ericaceae, Fagus, Olea,
Rosaceae, Tilia, and Ulmus were also quite low in this zone. The
pollen percentage of Pinus fluctuated and showed a slight
increase in the end of this zone. The pollen percentage of
Cupressaceae started at 4.7 % in this zone and decreased at the
end of the zone. In this zone, the pollen percentage of Poaceae
and Amaranthaceae increased at the end of the zone. The pollen
percentages of Apiaceae, Artemisia, Asteraceae, Caryophyllaceae,
and Plantago were below 2% in this zone (Figure 5).

3. DISCUSSION AND CONCLUSION

Palynological evidence indicates that the vegetation around
the Poyraz Lagoon was dominated by Fraxinus, Alnus, Carpinus,
Corylus, and Quercus cerris type (deciduous oaks) for the last
250 years. Based on the KRC core data, the period between 1710
and 1847 AD in the KRC-1 zone of the pollen diagram, is
characterised by the dominance of Fraxinus, deciduous oaks
(Quercus cerris type), Alnus, Corylus, and Carpinus. This zone
exhibits widespread ash forests, reaching their maximum
distribution. Between 1847 and 2021 AD in the KRC-2 zone, a
mixed forest of alder, hornbeam, hazel, and deciduous oaks
maintained their dominance in the region surrounding Poyraz
Lagoon. These forests consist of various arboreal species such as
Fraxinus, Alnus, Carpinus, Corylus, and Quercus cerris type. In
addition, Castanea, Fagus, Olea, and Ulmus are present in
smaller proportions in this zone. From 1901 AD to 2021 AD,
notably, the pollen percentages of Fraxinus, Alnus, Quercus
cerris type, and Ulmus have increased since the beginning of the
KRC-2 zone. The formation of longoz vegetation in Karacabey
Longoz Forests was associated with the onset of increased pollen
percentages of Fraxinus, Alnus, and Ulmus over the last 250
years. In addition, the increase in pollen percentage of Olea,
Chenopodiaceae, Plantago, and Poaceae in the diagram reveals
that this longoz forest vegetation was interrupted from time to
time by human impact between 1900 and 2021 AD. Pollen grains
of these taxa (Poaceae, Chenopodiacece and Plantago) are
indicator taxa used for monitoring environmental changes, with
their presence considered as indicators of agricultural and
settlement activities (Behre, 1990; Li et al., 2008).

When examining fossil pollen studies conducted in the lakes
of the Marmara Region, it has been observed that there are pollen
diagram data for Lake Manyas (Leroy et al. 2001) and
palynomorph data for Lake Manyas (Kutluk, 2019), Lake Iznik
(Ulgen et al. 2012; Miebach et al. 2016), and Lake Sapanca
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Figure 5. Pollen percentage diagram of arboreal and non-arboreal plant taxa in the KRC core.
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(Leroy et al. 2009). The pollen percentage data from these pollen
diagrams were compared with the pollen percentage data
obtained from the research area of Poyraz Lagoon. When the
pollen analysis of the KRC core samples is compared with the
study conducted in Lake Manyas, it is observed that deciduous
oaks dominate around Lake Manyas. Characteristic taxa of the
Longoz (floodplain) forest, such as Fraxinus and Ulmus, have
been found to have a very low pollen percentage in the pollen
diagram of Lake Manyas (Leroy et al. 2001; Kutluk, 2019).
Furthermore, the absence of Alnus pollen, which is representative
of longoz vegetation, indicates that the vegetation in and around
Lake Manyas is quite different from that of the Karacabey
Longoz Forest. When the pollen diagram data obtained from
Lake Iznik is compared with the pollen diagram data obtained
from the Karacabey Longoz Forest for the last 250 years, it is
observed that deciduous oaks still dominate Lake Iznik and its
surroundings. Fagus, Corylus, Carpinus, and Alnus accompany
oaks with low pollen percentages (Ulgen et al. 2012; Miebach et
al. 2016). When examining the pollen diagram data obtained
from Lake Sapanca (Leroy et al. 2009), which is located in close
proximity to the Karacabey Longoz Forest, it is observed that the
Quercus cerris type dominates around the lake and its
surroundings, with Fagus, Carpinus, and Alnus accompanying
the oaks. When comparing the fossil pollen data from Lake
Sapanca and the Karacabey Longoz for the last 250 years, it was
determined that species characteristic of the longoz vegetation
are prevalent in the vicinity of the Karacabey Longoz, whereas
mixed oak forests dominate in the surroundings of Lake Sapanca.
When comparing the fossil pollen results obtained from another
study conducted in Lake Mert, surrounded by longoz (floodplain)
vegetation in Igneada, it was determined that the area around the
lake has been covered with mixed deciduous oak forests for
approximately 1360 BP. The pollen percentages of Alnus,
Fraxinus, and Ulmus have experienced a sharp increase in 1360
BP in this study. The distribution of mixed deciduous oak forests
experienced a significant decline around 420-BP, according to
the upper zone of the pollen diagram. The decrease in arboreal
pollen percentages and the rise in pollen diagrams of Plantago,
Ambrosia, Asteraceae, and Poaceae taxa indicate that there has
been a transition of forest areas to agricultural and pasture lands
around Lake Mert for the last 420 years (Karlioglu Kili¢ et al.
2023; Yilmaz Dagdeviren et al. 2024). The increase in Fraxinus,
Alnus, and Ulmus, especially towards the uppermost zone in the
pollen diagram obtained from Poyraz Lagoon, similar to the
study conducted in Lake Mert (Karlioglu Kilig et al. 2023;
Yilmaz Dagdeviren et al. 2024), suggests that the longoz
vegetation around Poyraz Lagoon has maintained its existence
over the past 250 years.
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Deprem Hasarint Etkileyen Parametrelerin CBS tabanlt Rastgele Ormanlar Makine
Ogrenmesi Modeli Kullanilarak Degerlendirilmesi: Tiirkiye’de 6 Subat 2023
Kahramanmaras Depremleri Ornegi

Emre OZSAHIN' ®, Mikayil OZTURK?

Tekirdag Namik Kemal University, Faculty of Arts and Sciences, Geography Department, Tekirdag, Tiirkiye
2Tekirdag Namik Kemal University, Institute of Natural and Applied Sciences, Tekirdag, Tiirkiye

ORCID: E.0.0000-0001-8169-6908; M.0.0009-0009-6482-108X

ABSTRACT

Turkiye is a geographical feature with intense seismic activity due to its tectonic features. Despite such a high earthquake risk, the evaluation of parameters
affecting earthquake damage is still very inadequate in Tiirkiye. The aim of this study was to evaluate the parameters affecting earthquake damage in the
6 February 2023 Kahramanmaras earthquake, which caused the highest number of casualties in the history of the Republic of Tiirkiye. Therefore, data were
produced to understand the differences in the behavior of structures in the case of an earthquake hazard in different parts of Turkiye. The study used
sample data from 198,634 buildings with varying types of structural damage in residential areas where the earthquake had been felt. The relationship
between these data and key factors causing structural damage was analyzed using a Geographic Information Systems (GIS)-based Random Forests (RF)
Machine Learning (ML) model. As a result of this study, it was understood that the 6 February 2023 Kahramanmaras earthquakes caused structural damage
as a result of different combinations of building age, local soil conditions, distance to fault lines, distance to the epicenter, ground slip velocity, maximum
ground velocity, and soil liquefaction effect factors.

Keywords: Earthquake, Earthquake damage, GIS

oz

Turkiye, tektonik 6zellikleri nedeniyle sismik aktivitenin yogun oldugu bir cografyada yer almaktadir. Bu kadar ylksek deprem riskine ragmen, deprem
hasarini etkileyen parametrelerin degerlendirilmesi Turkiye'de hala ¢ok yetersizdir. Bu calismanin amaci, Turkiye Cumhuriyeti tarihinde en fazla can kaybina
neden olan 6 Subat 2023 Kahramanmaras depremlerinde deprem hasarini etkileyen parametreleri degerlendirmektir. Bu nedenle, Turkiye'nin farkli
bolgelerinde deprem tehlikesi durumunda yapilarin davraniglarindaki farkliliklari anlamak icin veri dretilmistir. Calismada, depremin hissedildigi yerlesim
bolgelerinde farkli yapisal hasar tiirlerine sahip 198.634 binadan alinan 6rnek veriler kullanilmistir. Bu veriler ile yapisal hasara neden olan temel faktorler
arasindaki iliski Cografi Bilgi Sistemleri (CBS) tabanli Rastgele Ormanlar (RO) Makine Ogrenimi (MO) modeli kullanilarak analiz edilmistir. Calisma sonucunda,
6 Subat 2023 Kahramanmaras depremlerinin bina yasi, yerel zemin kosullari, fay hatlarina uzaklik, merkez tsstine uzaklik, zemin kayma hizi, maksimum
zemin hizi ve zemin sivilasma etkisi faktorlerinin farkl kombinasyonlari sonucunda yapisal hasara neden oldugu anlasiimistir.

Anahtar kelimeler: Deprem, Deprem hasari, CBS
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1. INTRODUCTION

An earthquake is a catastrophic disaster that directly or
indirectly causes the loss of life and property (Kassem and
Mohamed Nazri, 2023; Bektas and Kegyes-Brassai, 2023). This
natural phenomenon, which affects human life more frequently
with an increase in the world population, has been discussed for
a long time, especially in developing countries, because it is one
of'the biggest obstacles to sustainable development (Mohammadi
et al., 2023). Although the time of an earthquake cannot be
predicted, the risk probabilities can be estimated (Sadeghi et al.,
2023). For this purpose, various assessments have been
conducted to determine the factors affecting earthquake damage
to existing structures (Akbulut and Ayfer, 2005; Sengezer et al.,
2008). Thus, significant efforts have been made to reduce seismic
risk in specific regions and estimate the seismic resistance of
regional structures (Li et al., 2023).

Studies for evaluating the parameters affecting earthquake
damage have recently become an important area of research for
deeply examining structures’ seismic fragility and vulnerability
and exploring their seismic capacity (Li, 2023; Kazemi et al.,
2023). This is because such studies play an essential role in the
carthquake preparedness of regions at earthquake risk by
mitigating the impact of earthquakes, conducting disaster and
emergency management activities, and planning for the
prediction and mitigation of damage and loss (Coban and Yerel
Kandemir, 2023). In the last decade, Geographic Information
Systems (GIS) based methods have been used in such studies to
better analyze the complex relationships between structural
damage and selected parameters (Coskun and Aldemir, 2023;
Fischer et al., 2023). Thus, it has been revealed that the impact of
past events and the probability of future risk status can be
determined more accurately in the region to be assessed for the
parameters affecting earthquake damage (Pourghasemi et al.,
2023).

Tirkiye is located in a geographical area where intense
seismic activity is experienced due to its tectonic characteristics.
Today, earthquakes in Tiirkiye are supported by scientific data
(Giindiiz et al., 2013). This reality is occasionally painfully
remembered, with major earthquakes having serious material
and moral consequences (Utkucu et al., 2023). However, despite
the high earthquake risk in Tiirkiye, the studies for the evaluation
of parameters affecting earthquake damage are quite insufficient
(Akbulut and Ayfer, 2005; Sengezer et al., 2008). However, since
disaster culture is not widespread in Tiirkiye, and there is not
enough awareness among all segments of society about being

prepared for disasters, it has been painfully experienced in the
past that the loss of life and property as a result of earthquakes,
especially in densely populated areas, is higher (Yilmaz, 2012;
Ozsahin and Kaymaz, 2013; Karasozen et al., 2023). Therefore,
to prevent such losses in the future, it is important to assess the
structural damage caused by earthquakes in a specific area and
the factors that contribute to their occurrence (Li et al., 2023). In
addition, it is recommended that such assessments should not be
performed directly for each building, as it is not economically
feasible, but rather in the form of regional studies (Aggarwal and
Saha, 2023) and generally based on inferences from experienced
earthquakes (Akbulut and Ayfer, 2005). Thus, useful results can
be produced to reduce risks and minimize the losses caused by
earthquakes (Tastan and Aydinoglu, 2015).

The highest loss of life and worst damage in the history of
Tirkiye was experienced on 6 February 2023 with the
Kahramanmaras earthquakes with an instrumental magnitude
(Mw) of more than 7, both of which affected the same region on
the same day (Coban and Yerel Kandemir, 2023). In the
immediate aftermath of these earthquakes, which left deep traces
in the geography of Tiirkiye and the collective memory of
Turkish society, assessment reports were prepared by both the
national and international scientific communities (AFAD, 2023a,
2023b; SBB, 2023; DEU, 2023; ITU, 2023; METU DMAM,
2023; ESTU, 2023; GTU/MARTEST, 2023; Dinger et al, 2023;
U.S. Geological Survey, 2023a, 2023b) and different types of
academic studies (Sen, 2023; Taftsoglou et al., 2023a;
Abdelmeguid et al., 2023; Papazafeiropoulos and Plevris, 2023;
Chadha, 2023; Mavrouli et al., 2023; Karabacak et al., 2023;
Kurcer et al., 2023; Mai et al, 2023; Okuwaki et al, 2023; Stein
et al, 2023; Melgar et al, 2023). However, although many topics
on the general characteristics and effects of earthquakes have
been addressed in these studies, an evaluation of parameters
affecting earthquake damage is lacking. Therefore, filling this
gap in the literature is important for a better understanding of the
related earthquakes and their effects, which are called the
catastrophes of the century.

This study aimed to evaluate parameters affecting earthquake
damage during the Kahramanmaras earthquakes (6 February
2023). This study, which was carried out using sample data on
structural damage, aimed to determine the causes and
consequences of structural damage in the regions affected by the
earthquakes. For this purpose, the spatial distribution of structural
damage in the region affected by the earthquakes was determined
according to the sample data, and the relationship between this
distribution and factors causing structural damage was analyzed.
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Figure 1. Location map of the study area. The maps show the intensity distributions of the Mw 7.8 (top) and Mw 7.6 (bottom) earthquakes. The
red stars are the epicenters of the earthquakes. The red lines indicate rupture scars on the fault surface. Earthquake intensity and epicenter
(Goldberg et al., 2023) and fault rupture (Reitman et al., 2023) data were obtained from relevant sources. The base map, accessible using ArcGIS
Pro, was provided by ESRI (ESRI, 2023a).

Thus, important information was obtained to provide a better 2. METHOD

understanding of the earthquakes that have occurred and to

provide information for predicting the effects of possible 2.1. Study Area

earthquakes on structural damage. In addition, data were also

produced to understand the differences in the behavior of The study area was the region affected by the February 6,
structures in different parts of Tiirkiye in the event of an 2023, Kahramanmaras earthquakes that occurred at 04:17 and
earthquake. 13:24 local time (Figure 1). After these two large earthquakes

with instrumental magnitudes (Mw) of 7.8 (Pazarcik / First
earthquake) and 7.6 (Elbistan / Second earthquake), numerous
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aftershocks of different magnitudes occurred in the region
(AFAD, 2023a). The intensity of the earthquakes was calculated
as MMI XTI and MMI X near the epicenter, respectively (AFAD,
2023b; Figure 1). As a result of these earthquakes, which directly
affected 11 provinces in different geographical regions of
Tiirkiye, a state of emergency was declared in 10 provinces, and
national mourning was declared for seven days (Maden, 2023).
The cost of these earthquakes is estimated to be close to 10% of
the gross domestic product (GDP), while the total cost to the
Tiirkiye economy is estimated to be 70 billion dollars (Sen,
2023).

The study area is located at the collision boundary between
the Arabian Plate and Eurasian Plate in the Eastern Mediterranean
basin, one of the most active plate tectonic areas of the world
(Sengor et al., 1985; Bozkurt, 2001; Sengér and Yazici, 2020;
Lee et al., 2024). This tectonic boundary, which extends for
approximately 700 km along the eastern edge of the Anatolian
Plateau, corresponds to a large left-lateral strike-slip fault called
the Eastern Anatolian Fault Zone (EAFZ) (Liu et al., 2023). The
EAFZ has a complex geometry and is characterized by multiple
fault segments with fault folds and tributaries with strike
directions ranging from east-west to N 75° E (Zhang et al.,
2023). The slip rate along the main segment of the EAFZ was
estimated to range from 10 mm/y in the northeast to 4 mm/y in

the southwest, a feature associated with frequent shallow
seismicity in the uppermost ~20-25 km of the crust (Liu et al.,
2023). As documented in historical records, the EAFZ has
caused a series of devastating earthquakes in Turkey and
northwestern Syria (Ambraseys and Jackson, 1998; Tan and
Taymaz, 2006; Taymaz et al., 2021).

On February 6, 2023, a pair of earthquakes with magnitudes
of Mw 7.8 and Mw 7.6 occurred in the EAFZ, approximately 9
hours apart. These two earthquakes occurred within the borders
of the Kahramanmaras Province; thus, they were named the
Kahramanmarag earthquake sequence (Goriim et al., 2023). This
earthquake sequence was also the largest seismic event in Turkey
since 1939 (Barbot et al., 2023). The main shock, which
developed on a short and previously unmapped fault extending
southward from the main branch of the EAFZ, caused ruptures
of approximately 270 km + 10 km (Karabacak et al., 2023), and
the aftershock, which developed on the Siirgii Fault, caused
ruptures of approximately 167 km + 12 km (Kurcer et al., 2023).
The maximum rupture velocity for the first earthquake was 3,2
km/s, while for the second earthquake, rupture velocities of 4,8
km/s were higher toward the west and 2,8 km/s were lower
toward the east. In addition, the maximum displacements for this
pair of earthquakes, which produce extremely complex rupture
dynamics (Abdelmeguid et al, 2023; Mai et al, 2023; Okuwaki et

Evaluation of parameters affecting earthquake damage using a GIS-based random forests
machine learning model
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Figure 2. Flowchart of methodology.
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al, 2023; Stein et al, 2023), were determined to be 8 and 6 m,
respectively (Melgar et al, 2023).

2.2. Method

This study was carried out using sample data corresponding
to 30% of the building stock in the entire study area. The sample
size was determined by considering the basic approaches
accepted in natural and earth sciences (Ozel et al., 2022). In this
context, the point data of 198.634 buildings with different levels
of structural damage in the residential areas where the earthquake
was felt, collected by a simple random sampling method and
made available through one of the voluntary geographic
information (VGI) platforms, were utilized. Geospatial and
descriptive data collected by millions of participants about more
than 500 million buildings worldwide through VGI platforms are
widely used in scientific studies (Biljecki et al., 2023). Therefore,
in this study, the sample data collected using the same method
were used with permission. The sample data were collected by a
corporate company (Gece Software) using Remote Sensing (RS)
methods and visualized by the NGO Earth Drawers and Needs
Map. The relevant data can also be viewed on a map developed
by Mapbox, one of the VGI platforms (2023 Tiirkiye Earthquakes,
2023).

In the study area, sample data covering all settlements in all
other provinces affected by the earthquake except Elazig
Province were associated with building age and local soil
conditions according to structural damage categories. Thus, the
impact of factors that directly affect the seismic performance of
buildings was revealed (Sajan et al., 2023). Structural damage
was categorized according to damage assessment results

conducted by the Ministry of Environment, Urbanization, and
Climate Change (MEUCC, 2023a). The categories are as
follows: slightly damaged, heavily damaged, collapsed, and
need to be demolished (Alptekin, 2020). The data organized by
the purpose of the study were associated with key factors that
cause structural damage in earthquakes. In this context, only the
key factors for which data were available were evaluated (Figure
2). Other factors affecting earthquake damage (construction type
and quality, number of stories, soft storey, short column
problems, building geometry and direction etc.) were excluded
due to insufficient information or the complexity of seismic,
geological, site conditions, and structural features (Sengezer et
al., 2008).

Building age was categorized as pre- and post-2000 due to the
lack of sufficient data or because it is very difficult to determine
the age of each building individually (GTU/MARTEST, 2023).
The pre-2000 building age was determined using CORINE land
cover data from 2000 (European Environment Agency Corine
Land Cover, 2000). Buildings other than pre-2000 are considered
post-2000 buildings. Other important parameters related to the
seismic performance of buildings, such as the structural system,
number of stories, structural material, etc., were excluded from the
evaluation due to the large size of the region affected and the lack
of reliable data.

Local soil conditions were categorized 1:500,000 geological
maps of Tiirkiye (MTA, 2002). These conditions were evaluated
by dividing them into five categories: (1) Quaternary, (2)
Neogene, (3) Paleogene, (4) Mesozoic, and (5) Paleozoic/
Precambrian formations because the effect of the former on
earthquake damage is more significant. The fault distances were

Table 1. Data, produced data, and data sources used in the study

Data Produced data

Data source

Map data were developed using Mapbox (Night
Software & Plotters and Needs Map)

Structural damage Demolished

CORINE land use data (2000)

Geological maps of Turkiye (Scale: 1:500,000)

Active Fault Map Series of Tlirkiye (Scale: 1:250,000) Fault distance
6 February 2023 Pazarcik-Elbistan Kahramanmaras ~ PGA
(Mw: 7.7 - Mw: 7.6) earthquakes Epicenter distance

Mw 7.8 - Pazarcik earthquake, Kahramanmaras eart-
hquake sequence PGV
Soil liquefaction
Mw 7.6: Elbistan earthquake, Kahramanmaras eart-
hquake sequence

Sampling Data (1: Hatay, 2: Kilis, 3: Gaziantep, 4: Osmaniye, 5: Sanhurfa,
6: Adiyaman, 7: Adana, 8: Kahramanmaras, 9: Diyarbakir, 10: Malatya)
(1) Slightly damaged, (2) Heavily damaged, (3) Collapsed, (4) Needs to be

Building age (1: Pre-2000, 2: Post-2000)

Local soil conditions (1: Quaternary, 2: Neogene, 3: Paleogene, 4: Mesozo-
ic and 5: Paleozoic/Precambrian)

2023 Turkey Earthquakes, 2023

MEUCC, 2023a

European Environment Agency
Corine Land Cover, 2000

MTA, 2002
Emre etal., 2013
AFAD, 2023c

U.S. Geological Survey, 2023a;
2023b
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obtained from the Active Fault Map Series of Tiirkiye (Scale:
1:250,000) sheets made available by the General Directorate of
Mineral Research and Exploration (Emre et al., 2013). The fault
and epicenter distances were determined using GIS-based near-
analysis (ESRI, 2023b). Faults were evaluated only according to
their distance from the main fault lines, and other fault parameters
were not considered due to the large size of the affected region
and the presence of many different fault features.

Peak ground acceleration (PGA) and epicenter distance were
mapped using AFAD data (AFAD, 2023c). Peak ground velocity
(PGV) and soil liquefaction were obtained from data available
from the United States. Geological Survey (U.S. Geological
Survey, 2023a, 2023b). However, the fact that the earthquakes in
the study area occurred relatively recently and at similar
magnitudes made it very difficult to determine which earthquake
caused particular structural damage. Therefore, the PGA,
epicenter distance, and PGV were separately considered for both
carthquakes (Table 1). Soil liquefaction was estimated using the
global geographic soil liquefaction model, which was used
because it better shows spatial effects (Zhu et al., 2017).

The study data were processed using GIS-based approaches.
First, the spatial data processed using GIS techniques were
interpreted using various descriptive statistics in Microsoft
Excel. In the next stage, the Random Forest (RF) technique, one
of the most advanced Machine Learning (ML) methods, was
used to analyze high-dimensional complex data (Hu and
Szymczak, 2023). The RF algorithm has been used to evaluate
parameters affecting earthquake damage and has been proven to
achieve favorable results (Mangalathu et al., 2020). The RF
algorithm was selected as the classifier to evaluate the importance
of the seven factors affecting earthquake damage in the study
area, and the Classification and Regression Tree (CART)
algorithm was applied to classify the data. CART, a decision tree
model, and a nonparametric data mining method are techniques
used in supervised learning to solve classification and regression
tasks (Jia et al., 2020). This technique has several advantages,
including ease of processing numerical and categorical data and
multiple output states (Jia et al., 2019). The RF model was

applied using forest-based classification and regression tools in
the ArcGIS Pro Spatial Analyst extension. According to the
conducted tests, the number of trees was classified as 100. The
model works by following the steps of finding the contributions
of each attribute in each RF tree, averaging them, and comparing
the contributions among the attributes (ESRI, 2023c). The
contribution also indicates the importance of the factor (Jia et al.,
2020). Thus, an algorithm with high accuracy and
representativeness for the dataset (Breiman, 2001) was used to
analyze the effects of parameters affecting earthquake damage in
the study area. The analyses and thematic maps in this study
were created using ArcGIS Pro (Version 3.0.1), a GIS software.

3. RESULTS

The most important impact of the Kahramanmaras
earthquakes, which occurred in one of the most densely populated
regions of Tiirkiye, was that they caused massive structural
damage (Mavrouli et al., 2023). The earthquakes that occurred in
the study area directly affected 2,618,697 buildings, depending
on their intended use and province. As a result of damage
assessment studies conducted on 1,712,182 buildings after the
earthquake, it was determined that 35,355 had collapsed, 1,491
needed to be demolished, 179,786 were heavily damaged, and
431,421 were slightly damaged (SBB, 2023). When the sample
data in the study were considered, it was understood that a total
of 198,634 buildings were affected, depending on the purpose of
use and province (Table 2).

Three key factors cause structural damage in an earthquake:

building  characteristics  (building age), geophysical
characteristics (local soil conditions, fault distance), and seismic
factors (epicenter distance, PGA, PGV, soil liquefaction) (Peek-
Asactal., 2003; Yon et al., 2017). The earthquakes that affected
the study area caused structural damage mainly due to these
factors (ITU, 2023). Structural damage in the study area and an
explanation of the relationship between these factors are
important for an optimal earthquake vulnerability assessment.
Thus, the effects of parameters affecting earthquake damage

during the Kahramanmaras earthquakes can be better understood.

Table 2. Number of structurally damaged buildings in the study area

Number of Buildings

Structural Damage

Ratio difference (%)

Study area (SBB, 2023) Sample (This study)
1 431,421 140,200 32
2 179,786 42,482 24
3 35,355 10,237 29
4 17,491 5,715 33
Mean 30
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Building age is the most prominent characteristic affecting
earthquake damage (Tastan and Aydmoglu, 2015; Coban and
Yerel Kandemir, 2023). Building age, which reflects the design
conditions and material quality of earthquake regulations and
construction techniques in force at the time of construction,
plays a decisive role in structural damage (Gtiler and Canbaz,
2017). In the study area, 53% of the total buildings were
constructed pre-2000, and the remaining 47% were constructed
post-2000; a significant portion of the pre-2000 buildings were
demolished (MEUCC, 2023b). According to the sample data,
70% of the total buildings in the study area were constructed pre-
2000 and 30% post-2000, and these buildings were subjected to
various types of serious damage (Table 3). Therefore, structural
damage in the study area was higher in pre-2000 buildings than
in those constructed post-2000 (Table 3). Notably, pre-2000
buildings had problems caused by the use of plain (unribbed)
reinforcement, soft/weak local soil characteristics, inappropriate
adjacent construction techniques, poor concrete quality, and
insufficient reinforcement (GTU/MARTEST, 2023).

Local soil conditions are among the most important
geotechnical factors affecting earthquake damage (Ozsahin and

Table 3. Number of buildings built before and after 2000 in the
study area

Study area (SBB, 2023)

Province Nymber of BuildingsNumber of BuildingsNumber of Buildings

(Total) (Pre-2000) (Post-2000)
1 351,029 200,749 150,280
2 245,205 132,590 112,615
3 307,841 176,966 130,875
4 37,501 15,531 21,970
5 144,452 77,176 67,276
6 119,307 58,396 60,911
7 430,827 291,459 139,368
8 172,581 96,231 76,350
9 222,463 101,099 121,364
10 381,746 130,963 250,783
Total 2,412,952 1,281,160 1,131,792
% 100 53 47

Sample (This study)
Province Number of BuildingsNumber of BuildingsNumber of Buildings

(Total) (Pre-2000) (Post-2000)

1 37,057 26,465 10,592
2 2,402 1,752 650
3 42,772 25,683 17,089
4 10,565 7,735 2,830
5 18,748 15,240 3,508
6 20,226 16,511 3,715
7 2,269 2,088 181

8 36,387 22,060 14,327
9 8,551 7,127 1,424
10 19,656 13,825 5,831
Total 198,633 138,486 60,147
% 100 70 30

Eroglu, 2019). These conditions, which reflect the bearing
capacity of the soil on which the building foundation is built,
significantly affect the increase or decrease in earthquake
intensity (Sen, 2011). One of the leading causes of structural
damage in earthquakes in the study area was the low bearing
capacity of the local soil conditions on which the building
foundations sit (ITU, 2023). In the study area, heavily damaged,
collapsed, and needs to be demolished structures were
concentrated in Quaternary formations, while slightly damaged
structures were concentrated in other formations (Figure 3). The
higher number of slightly damaged structures in the other
formations must have been because the sample data did not show
a homogeneous distribution according to soil type. Therefore,
this result, which shows that structural damage is mostly
experienced in Quaternary formations in the study area, is
important in terms of revealing the relationship between soil
properties and structural damage.

In the study area, previous studies in different provinces have
reported that local soil conditions consisting of Quaternary
formations are the most vulnerable to structural damage in
affecting earthquake damage (Korkmaz, 2006). Structural
damage such as settlement, collapse, and collapse due to soil
liquefaction may occur during earthquakes under local soil
conditions consisting of Quaternary formations (Ozsahin, 2010;
Bulut Ustiin et al., 2023) because the bearing capacity of
Quaternary formations in the study area was suggested to be
lower than that of other formations (Dinger et al., 2023). For
example, Hu et al. (2024) hypothesized that the energy released
during the main shock may have been mainly influenced by
topography and geomorphology, which rapidly weakened as it
spread across the mountains and converged across the plain
toward the valley zone, causing severe damage in Antakya. For
this reason, in the study area, it has been reported that the high
acceleration values observed during earthquakes cause more
destruction in Quaternary formations than other formations due
to the resonance effect (GTU/MARTEST, 2023).

Fault distance is another geophysical feature that affects
earthquake damage (Ozsahin and Eroglu, 2019; Coban and Yerel
Kandemir, 2023). Active faults should be known and mapped to
determine earthquake activity levels more safely and accurately
(Yalgm et al., 2013). In this respect, structural damage may
increase indirectly, if not directly, with increasing active fault
distance (Sonmez, 2014). In the study area, based on the ground
behavior estimates of earthquakes, ground motion was observed
to weaken with distance from active faults (Abdelmeguid et al.,
2023). Accordingly, it was found that heavily damaged buildings
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Figure 3. The effect of local soil conditions on structural damage according to building age in the study area (numbers referring to provinces in
the study area start from the first column showing local soil conditions. Accordingly, although it varies by province, the number of pre-2000
buildings is higher in the study area. In addition, in some provinces, there are no building records of local soil conditions, so local soil conditions
fill the entire column.
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Figure 4. The effect of fault distance on structural damage according to building age in the study area (numbers referring to provinces in the
study area start from the first column showing local soil conditions. According to this, the average distance to the fault in the study area varies
significantly between provinces. In addition, in some provinces, there are no building records of local soil conditions, so local soil conditions fill

the entire column.
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Figure 5. The effect of epicenter distance on structural damage according to building age in the study area (numbers referring to provinces in
the study area start from the first column showing local soil conditions. For earthquake doublets, the average epicenter distance in the study area
varied by province in terms of local soil conditions and building age. However, the graphic pattern of the earthquake doublet was very similar. In
addition, in some provinces, there are no building records of local soil conditions, so local soil conditions fill the entire column.

were concentrated in provinces where the fault distance was pre-2000 buildings (Figure 4). It was also reported that proximity
smaller (GTU/MARTEST, 2023). On the other hand, it is also to the fault distance was one of the main reasons for greater
understood that fault distance had a more pronounced effect on damage in Hatay, Kahramanmaras, and Adiyaman compared to
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Figure 6. The effect of PGA on structural damage according to building age in the study area (numbers referring to provinces in the study area
start from the first column showing local soil conditions. For earthquake doublets, the average PGA in the study area varied by province in terms
of local soil conditions and building age. However, the graphic pattern of the earthquake doublet is less similar. In addition, in some provinces,
there are no building records of local soil conditions, so local soil conditions fill the entire column.
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Kilis, Adana, and Diyarbakir (METU DMAM, 2023). Indeed, it
has been determined that earthquake damage in the
Kahramanmaras Province is higher in residential areas where
active faults are dense and close (Bozdogan, 2023).

The first earthquake feature that affects earthquake damage
is the distance from the epicenter (Karalar and Cavusli, 2020).
Although it depends on many parameters, structural damage
decreases as the epicenter distance increases under similar
conditions (inel et al., 2013). This is because the earthquake
shaking intensity decreases as the earthquake moves away from
the epicenter (Eyidogan, 2022). In the study area, it was generally
understood that building damage increased as epicenter distance
decreased (Figure 5). The fact that two large earthquakes that
occurred on the same day caused major destruction in Gaziantep,
Kahramanmaras, Adiyaman, and Hatay played a critical role in
the smaller epicenter distance (Senol, 2023). Similarly, in the
second earthquake, the shorter epicenter distance in Malatya
caused higher levels of structural damage compared to Elazig
(METU DMAM, 2023). In addition, it is understood that there
was a general increasing trend in building damage as the
epicenter distance decreased in Quaternary formations and pre-
2000 buildings in the study area.

PGA is the most widely accepted parameter for determining
earthquake damage and reflects local soil conditions (Giillii,
2013). This factor indicates the extent to which the local soil
conditions on which the foundation of a building is located affect
the acceleration values of the earthquake (Selcuk and Aydin,
2012). In local soil conditions with lower PGA values, earthquake
shaking increases, and structural damage increases (Uyanik,
2015). The highest acceleration in the study area was 2156,8 cm/
sn? in the first earthquake and 691,1 cm/sn? in the second
carthquake (AFAD, 2023c). The highest PGA was measured at
Hatay in the first earthquake and at Kahramanmaras in the second
earthquake (Figure 6). The highest PGA values were determined
for Hatay in the first earthquake and Kahramanmaras in the second
earthquake (METU DMAM, 2023). On the other hand, higher
PGA values were detected in Hatay, Gaziantep, and Adiyaman in
the first earthquake and in Kahramanmaras, Malatya, and
Adiyaman in the second earthquake (Figure 6). It was noted that
higher PGA values were generally more pronounced in
Kahramanmaras, Gaziantep, Osmaniye, and Kilis in the first
earthquake and Adiyaman, Malatya, and Kayseri in the second
earthquake (METU DMAM, 2023). In addition, PGA values were
found to be relatively higher in Quaternary formations and pre-
2000 buildings in both earthquakes (Figure 6).

The ground motion parameter PGV has a very high correlation
with determining the structural damage rates caused by the
earthquake (Calim et al., 2019). This parameter, which is defined
as the rate of progression of earthquake shaking in the earth’s
crust due to local ground conditions, has a parallel relationship
with structural damage. As the PGV increases, structural damage
also increases (Tokgdz and Bayraktar, 2015). In the study area,
the average PGV was 5134,20 cm/s in the first earthquake and
1782,25 cm/s in the second earthquake (Figure 7). In the study
area, the highest PGV was recorded at Hatay (1091,87 cm/s) in
the first earthquake and at Kahramanmaras (335,14 cm/s) in the
second earthquake (Figure 7).

In the study area, higher PGV values were found in Gaziantep,
Adiyaman, and Kahramanmaras in the first earthquake and
Malatya, Adiyaman, and Osmaniye in the second earthquake
(Figure 7). The PGV changed in the study area at short distances
and rapidly increased the intensity of the ground shaking and the
energy dissipated. Thus, it increases the magnitude of structural
damage (Abdelmeguid et al., 2023). Therefore, we understood
that the spatial distribution of PGV in the earthquakes in the
study area was consistent with the PGA. Additionally, it was
noted that the distribution of PGV values in the study area was
more homogeneous than the PGA distribution (METU DMAM,
2023).

Soil liquefaction is one of the most important factors in the
evaluation of parameters affecting earthquake damage (Rashidian
and Baise, 2020). This phenomenon, in which the ground loses
its strength and behaves like a liquid, occurs as a result of the
additional water pressure created by earthquake waves, especially
when passing through water-saturated layers, disrupting the
granular structure of the ground (Alpaslan, 2013). In the study
area, soil liquefaction followed faults along meandering sections
of river valleys, coastal plains, drained lakes, swamps, and
lacustrine basins (Taftsoglou et al., 2023a). Therefore, it was
determined that soil liquefaction in the study area was more
common in Quaternary formations than in other formations
(Taftsoglou et al., 2023b; Figure 8). The Quaternary formations
in the study area, which are currently seismically active, have
been reported to increase soil liquefaction due to high
groundwater levels (Cabalar et al., 2019). In addition, it was
noted that structural damage was concentrated in certain areas
because Quaternary formations are not appropriate for building
construction (GTU/MARTEST, 2023).

The greatest effect of soil liquefaction in the study area was
found in Hatay (Figure 8). According to the soil liquefaction
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Figure 7.The effect of PGV on structural damage according to building age in the study area (numbers referring to provinces in the study area
start from the first column showing local soil conditions. For earthquake doublets, the average PGV in the study area varied by province in terms
of local soil conditions and building age. However, the graphic pattern of the earthquake doublet was very similar. In addition, in some provinces,
there are no building records of local soil conditions, so local soil conditions fill the entire column.

locations determined from field studies and RS data, the most the Asi River (Y1ldiz, 2023). Furthermore, it was also emphasized
intense soil liquefaction was observed in Hatay, particularly in that structural damage increased when soil liquefaction was
the areas around the Amik Plain (Bulut Ustiin et al., 2023) and observed in the province (ITU, 2023). In the study area,
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Figure 8. The effect of soil liquefaction on structural damage according to building age in the study area (numbers referring to provinces in the

study area start from the first column showing local soil conditions. Accordingly, although average soil liquefaction in the study area varied by

province, local soil conditions were more dominant than building age. In addition, in some provinces, there are no building records of local soil
conditions, so local soil conditions fill the entire column.

Gaziantep, Kahramanmaras, Malatya, Adiyaman, and Osmaniye
correspond to areas where soil liquefaction is intensively
observed (Figure 8). In these provinces, structural damage, such
as lateral spreading and collapse, has occurred due to soil
liquefaction (METU DMAM, 2023).

As the result of the evaluation of the relationship between the
structural damage in the study area and the factors causing this
damage with RF, it was determined that the main causative
factors of structural damage were PGA, PGV, epicenter distance,
and soil liquefaction (Table 4; Figure 9). In this context, PGV
and PGA for the second earthquake, PGA and PGV for the

Table 4. Importance of factors affecting structural damage in the
study area (%)

No Factor (Variable) Importance (%)
1 PGV (Mw 7.6) 17,186
2 PGA (Mw 7.6) 16,737
3 PGA (Mw 7.8) 14,405
4 PGV (Mw 7.8) 13,517
5 Epicenter distance (Mw 7.8) 11,395
6 Epicenter distance (Mw 7.6) 10,273
7 Soil liquefaction 10,196
8 Fault distance 6,137
9 Building age 0,082
10 Local soil conditions 0,071

second earthquake, epicenter distance, and soil liquefaction were
found to have significance levels above 10% (Table 4).

Correlations between structural damage and the factors
causing this damage in the study area were analyzed, and a
correlation heat map was created (Figure 10). Correlations
clearly show the relationships between structural damage and
the factors leading to it. According to the correlations, there was
a strong positive correlation between PGA and PGV for the
earthquake pairs and a strong negative correlation between the
epicenter distance and PGA and PGV (Figure 10). There is a
moderate correlation between Province and PGA (Elbistan) and
PGV (Elbistan) and between Fault distance and PGA (Pazarcik)
and PGV (Pazarcik). Building age was weakly correlated with
most variables, whereas structural damage, soil liquefaction, and
local soil conditions were generally weakly correlated with other
variables (Figure 10).

4. DISCUSSION
In the study area, the spectral acceleration values of the

earthquakes were found to be greater than the building design
values specified by the Turkish Earthquake Code (GTU/
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MARTEST, 2023). For this reason, when combined with other
seismic components, PGV and PGA were found to be the primary
factors contributing to the occurrence of structural damage in the
study area (Papazafeiropoulos and Plevris, 2023). Indeed,
structural damage was noted to increase significantly as the
buildings in the study area experienced earthquakes stronger
than the design level (Qu et al., 2023).

In the study area, the earthquakes were shallow in depth and
of large magnitude, resulting in strong tremors that caused
structural damage (Chadha, 2023). In this respect, the epicenter
distance had a great impact on structural damage, although its
importance varied according to the earthquake. However, the
epicenter distance was more distinct in the first earthquake than
in the second. In addition, in buildings that suffered structural
damage at the level of heavily damaged buildings or that needed
to be demolished due to the first earthquake, the damage and

demolition increased even more with the effect of the second
carthquake (Mai et al., 2023).

Soil liquefaction caused by earthquakes in the study area
caused significant structural damage. Because of earthquakes in
the study area, it has been stated that structural damage occurring
many kilometers away from the epicenter of the earthquake was
mainly caused by soil liquefaction (Chadha, 2023). Furthermore,
the Quaternary formations and buildings constructed pre-2000 in
the study area were noted to be vulnerable to the effects of soil
liquefaction because they were exposed to excessive ground
motion (Carrera-Cevallos and Carrera-Cevallos, 2023).

In the study area, fault distance, building age, and local soil
conditions were factors affecting structural damage, with a
significance level below 10% (Table 4). In the study area, the
combination of the first earthquake and second earthquake
events resulting from the stress change caused by its main shock
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led to an increase in stress in many fault zones (Karabulut et al.,
2023). Consequently, this situation triggered an increase in
structural damage in the study area due to the decrease in fault
distance (GTU/MARTEST, 2023). On the other hand, building
age and local soil conditions in the study area also played
decisive roles in structural behavior and damage (METU
DMAM, 2023). Mertol et al. (2023) Since the 6 February 2023
Kahramanmaras earthquakes caused more damage to buildings
built pre-2000 and with less fault distance, it is strongly
recommended that the structural performance inspection of all
buildings of this type in the earthquake zone be completed.
Further, these are important factors that affect the amplitude
parameters and response spectra of earthquakes (GTU/
MARTEST, 2023).

Correlations between structural damage in the study area and
factors causing this damage reflect the complex nature of
earthquake effects and structural damage. This result also shows
that structural damage is not caused by a single factor but is the
result of the interaction of many factors. Therefore, the results of
this analysis can be used in earthquake risk assessment and
structural design.

5. CONCLUSION

This study, which evaluated the parameters affecting
structural damage of the 6 February 2023 Kahramanmaras
earthquakes, showed that the structural damage in the study area
was the result of the combined effects of building age, local soil
conditions, fault distance, epicenter distance, PGA, PGV, and
soil liquefaction factors at different rates. However, the results of
this study show that the most important factor affecting the
occurrence of structural damage in the study area was the PGV
of the first earthquake, and the least important factor was local
soil conditions. In addition, although this study showed that not
enough lessons had been learned from previous earthquakes, it
indicated that we should be more prepared for future earthquakes.
Therefore, this study has produced results that can be used
effectively to understand the effects of the 6 February 2023
Kahramanmaras earthquakes more accurately and reduce
damage caused by future earthquakes. The main measures that
can be taken in this regard are summarized as follows:

1. After damage assessment studies in the study area are
completed, studies for the evaluation of the parameters affecting
carthquake damage characterizing the whole region affected by
the 6 February 2023 Kahramanmaras earthquakes should be
repeated.

2. The spectral acceleration values for building design under
the Turkish Earthquake Directive should be updated.

3. According to the evaluation of the parameters affecting
earthquake damage, large-scale earthquake susceptibility maps
should be prepared for Tiirkiye using GIS-based techniques.
These maps should be prepared at the province and district levels
to facilitate the planning phase.

Consequently, even if we do not know where and when
earthquakes will occur or even if we cannot prevent them, we
can be protected from their effects by taking the necessary
precautions and making accurate predictions in light of scientific
data.

Acknowledgements and/or disclaimers, if any

We thank Said Turksever for his help in obtaining the sample
data used in this study. We would also like to thank the referees
for their invaluable contributions. Finally, we wish Allah’s mercy
to those who lost their lives and a quick recovery to those who
were injured in the February 6, 2023 Kahramanmaras
Earthquakes.

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- E.O.; Data Acquisition- E.O., M.O.;
Data Analysis/Interpretation- E.O., M.O.; Drafting Manuscript- E.O., M.O.; Critical Revision
of Manuscript- E.O., M.O.; Final Approval and Accountability- E.O., M.O.

Conflict of Interest: Authors declared no conflict of interest.

Financial Disclosure: Authors declared no financial support.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Calisma Konsepti/Tasarim- E.O.; Veri Toplama- E.O., M.O.; Veri Analizi/
Yorumlama- E.O., M.O.; Yazi Taslagi- E.O., M.O. ; igerigin Elestirel incelemesi- E.O., M.O.
; Son Onay ve Sorumluluk- E.O., M.O.

Cikar Catismasi: Yazarlar ¢ikar catismasi beyan etmemislerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.

REFERENCES

2023 Turkey Earthquakes (2023). Building Damage Assessment Map.
https://hasar.6subatdepremi.org.

Abdelmeguid, M., Zhao, C., Yalcinkaya, E., Gazetas, G., Elbanna A. &
Rosakis, A. J. (2023). Revealing the dynamics of the Feb. 6,
2023M7.8 Kahramanmaras/Pazarcik Earthquake: near-field records
and dynamic rupture modeling. EarthArXiv. https://doi.
org/10.31223/X5066R.

AFAD (2023a). February 06, 2023, Kahramanmaras (Pazarcik and
Elbistan) Earthquake Preliminary Reconnaissance Report (February
24,2023). Ministry of Interior, Disaster and Emergency Management
Presidency, Department of Earthquake. https://deprem.afad.gov.tr/
assets/pdf/Arazi_Onrapor 28022023 suruml_revize.pdf.

58



OZSAHIN, OZTURK / Cografya Dergisi - Journal of Geography, 2024, 49: 43-63

AFAD (2023b). February 06, 2023 Pazarcik (Kahramanmarag) Mw 7.7,
Elbistan (Kahramanmarag) Mw 7.6 Earthquake Preliminary
Assessment Report (February 9, 2023). Ministry of Interior, Disaster
and Emergency Management Presidency, Department of Earthquake.
https://deprem.afad.gov.tr/assets/pdf/Kahramanmaras%20%20
Depremleri%200n%20Degerlendirme%20Raporu.pdf.

AFAD (2023c). 06 February 2023 Pazarcik-Elbistan (Kahramanmaras)
Mw: 7.7 - Mw: 7.6 Earthquakes Report. https://deprem.afad.gov.tr/
assets/pdf/Kahramanmara%C5%9F%20Depremi%20%20
Raporu_02.06.2023.pdf.

Aggarwal, Y. & Saha, S. K. (2023). Improved rapid visual screening method
for seismic vulnerability assessment of reinforced concrete buildings in
Indian Himalayan region. Bulletin of Earthquake Engineering, 21,319-
347. https://doi.org/10.1007/s10518-022-01537-2.

Akbulut, M. & Ayfer, A. (2005). Proposed evaluation approach for
determining earthquake vulnerability based on observations.
Megaron, 1(1), 88-98. https://jag.journalagent.com/megaron/pdfs/
MEGARON-51423-ARTICLE-AKBULUT.pdf.

Alpaslan, N. (2013). Soil liquefaction and mechanism. Batman
University Journal of Life Sciences, 3(2), 67-89. https://dergipark.
org.tr/tr/pub/buyasambid/issue/29820/320770.

Alptekin, 1. (2020). 1999 effect of 1999 gélciik earthquake on the region
of avcilar and methods of ground improvement applied in the region
of avcilar. (Publication No. 645012) [Master Thesis, Istanbul Gelisim
University]. YOK Thesis Center. https://hdl.handle.net/11363/2686.

Ambraseys, N.N. & Jackson, J.A. (1998). Faulting associated with
historical and recent earthquakes in the Eastern Mediterranean
region, Geophysical Journal International, 133(2), 390-406. https://
doi.org/10.1046/j.1365-246X.1998.00508.x.

Barbot, S., Luo, H., Wang, T., Hamiel, Y., Piatibratova, O., Javed, M. T.,
Braitenberg, C., & Gurbuz, G. (2023). Slip distributions of February
6, 2023 Mw 7.8 and Mw 7.6, Kahramanmaras, Turkey earthquake
sequence in the East Anatolian Fault Zone. Seismica, 2(3). https://
doi.org/10.26443/seismica.v2i3.502.

Bektas, N. & Kegyes-Brassai, O. (2023). Development of fuzzy logic-
based rapid visual screening method for seismic vulnerability
assessment of buildings. Geosciences, 13(1), 6. https://doi.
org/10.3390/geosciences13010006.

Biljecki, F., Chow YS. & Lee, K. (2023). Quality of crowdsourced
geospatial building information: A global assessment of
OpenStreetMap attributes. Building and Environment, 237, 110295.
https://doi.org/10.1016/j.buildenv.2023.110295.

Bozdogan, Y.E. (2023). Earthquake risk assessment in Kahramanmaras
province. (Master Thesis). Kahramanmaras Siitcii Imam University
Institute of Social Sciences, Kahramanmaras.

Bozkurt, E. (2001). Neotectonics of Turkey—a synthesis. Geodinamica
Acta, 14(1-3), 3-30. https://doi.org/10.1080/09853111.2001.11432432.

Breiman, L. (2001). Random forest. Machine Learning, 45, 5-32.
https://doi.org/10.1023/A:1010933404324.

Bulut Ustiin, A., Altuntas, G., Demirérs, U. & Karayazi, O. (2023).
February 6, 2023 Kahramanmaras Earthquakes and February 20,
2023 Defne (Hatay) Earthquake, resulting in Liquefaction Structures
Field Observations and Evaluations. MTA Department of Geological

Ankara.
merkezi/deprem/pdf/sivilasma-yapilari-sahagozlemleri.pdf

Mohammadi, C., Nazmfar, H. & Asghari Saraskanrood, S. (2023). An
analysis of the vulnerability of Kermanshah’s city to earthquake risk

Surveys, https://www.mta.gov.tr/v3.0/sayfalar/bilgi-

with an emphasis on. Journal of Environmental Science Studies,
8(2), 6338-6350. https://doi.org/10.22034/jess.2022.355794.1852.

Cabalar, A. F., Canbolat, A., Akbulut, N., Tercan, S. H. & Isik, H.
(2019). Soil liquefaction potential in Kahramanmaras, Turkey.
Geomatics, Natural hazards and Risk, 10(1), 1822-1838. https://
doi.org/10.1080/19475705.2019.1629106.

Carrera-Cevallos, A. & Carrera-Cevallos, D. (2023). Hit of two
earthquakes in Turkey-Syriaz Mw=7,8 Gaziantep-Mw=7,5
Kahramanmaras (March 17, 2023). https://ssrn.com/
abstract=4392215 or http://dx.doi.org/10.2139/ssrn.4392215.

Chadha, R. K. (2023). An mw 7.8 earthquake occurred on February 6,
2023, on the east anatolian fault, Turkey. Journal of the Geological
Society of India, 99, 449-453. https://doi.org/10.1007/s12594-023-
2331-z.

Coskun, O. & Aldemir, A. (2023). Machine learning network suitable
for rapid seismic risk estimation of masonry building stocks.
Natural Hazards, 115, 261-287. https://doi.org/10.1007/s11069-
022-05553-y.

Calim, G., Bal, I.E. & Giilay, G. (2019). Probabilistic calculation of
earthquake risk in transmission lines and a case study. Dicle
University Journal of Engineering, 10(1), 397-408. https://doi.
org/10.24012/dumf.538436.

Coban, V. & Yerel Kandemir, S. (2023). Rating factors affecting the
dimension of vulnerability from earthquake. European Journal of
Science and Technology, (49), 61-67. https://dergipark.org.tr/en/
download/article-file/2987937.

DEU (2023). 06 February 2023, 04:17, Mw=7.7, h=9 km Pazarcik
(Kahramanmaras) Earthquake, 06 February 2023, 13:24, Mw=7.6, h=7
km Elbistan (Kahramanmaras) Earthquake, 20 February 2023, 20:04,
Mw=6.4, h=22 km Defne (Hatay) Earthquake Earthquake Report.
https://haberler.itu.edu.tr/docs/default-source/default-document-
library/2023 itu_subat 2023 deprem son_raporu.
pdf?stvrsn=1583fe76 2.

Dinger, 1., Akin, M.K., Akin, M., Orhan, A., Varol, 0.0., Baser, M. &
Benlioglu, T. B. (2023). February 6, 2023, Kahramanmaras
Earthquakes (Mw 7.7 and 7.6) in Adana City Center, Preliminary
Assessment Report on the Relationship of Building Damages and
destruction with Geological Conditions. https://doi.org/10.13140/
RG.2.2.35770.26565.

59



OZSAHIN, OZTURK / Cografya Dergisi - Journal of Geography, 2024, 49: 43-63

Emre, O., Duman, T.Y., Ozalp, S., Elmaci, H., Olgun, S. & Saroglu, F.
(2013). Active Fault Map Series of Tirkiye (Scale: 1:250.000).
Maden Tetkik ve Arama Genel Miidiirliigii, Ozel Yayin Serisi-30,
Ankara-Tiirkiye. ISBN: 978-605-5310-56-1. https://www.mta.gov.
tr/v3.0/bilgi-merkezi/turkiye-diri-fay-haritasi-sayisal.

ESRI (2023a). The base map. Available at: https://pro.arcgis.com/en/
pro-app/latest/help/mapping/map-authoring/author-a-basemap.htm

ESRI (2023b). Near (Analysis). Available at: https://pro.arcgis.com/en/
pro-app/latest/tool-reference/analysis/near.htm.

ESRI (2023c). Forest-based classification and regression (Spatial
Statistics). Available at: https://pro.arcgis.com/en/pro-app/latest/tool-
reference/spatial-statistics/forest-basedclassificationregression.htm.

ESTU (2023). 06 February 2023, 04:17, Mw 7.7, Kahramanmaras
(Pazarcik, Tiirkoglu), Hatay (Kirikhan), and 13:24, Mw 7.6
Kahramanmaras (Elbistan, Nurhak) Earthquakes, Preliminary
Assessment Report on the Identification of Destroyed Buildings
and Disaster Management Processes in Elbistan District Center.
https://www.eskisehir.edu.tr/Uploads/www/files/ESTU%CC%88
ELBI%CC%87STAN_RAPORU_V3(1).pdf

European Environment Agency Corine Land Cover (2000). Version
2020_20ul. Available online: https://land.copernicus. eu/pan-
european/corine-land-cover/clc-2000.

Eyidogan, H. (2022). An example of public seismology “earthquake
testimony” in determining earthquake intensity. TUBITAK Science
and Future, 218, 54-57.

Fischer, E., Barreca, G., Greco, A., Martinico, F., Pluchino A. &
Rapisarda, A. (2023). Seismic risk assessment of a large metropolitan
area with simulated earthquakes. Natural Hazards, 118, 117-153.
https://doi.org/10.1007/s11069-023-05995-y.

Goldberg, D.E., Taymaz, T., Reitman, N.G., Hatem, A.E., Yolsal-
Cevikbilen, S., Barnhart, W.D., Irmak, T.S., Wald, D.J., Ocalan, T.,
Yeck, W.L., Ozkan, B., Thompson Jobe, J.A., Shelly, D.R.,
Thompson, E.M., DuRoss, C.B., Earle, P.S., Briggs, R.W., Benz,
H., Erman, C., Dogan, A.H. & Altuntas, C. (2023). Rapid
Characterization of the February 2023 Kahramanmaras, Tiirkiye,
Earthquake Sequence. The Seismic Record, 3(2), 156-167. https://
doi.org/10.1785/0320230009.

Gorim, T., Tanyas, H., Karabacak, F., Yilmaz, A., Girgin, S., Allstadt,
K.E., Siizen, M.L. & Burgi, P. (2023). Preliminary documentation
of coseismic ground failure triggered by the February 6, 2023,
Tiirkiye earthquake sequence. Engineering Geology, 327, 107315.
https://doi.org/10.1016/j.enggeo.2023.107315.

GTU/MARTEST (2023). February 6, 2023, Maras Earthquakes
(Pazarcik Mw7.7 and Elbistan Mw7.6) Aftermath of Strong Ground
Motion, Geotechnical, Superstructure, and Infrastructure Field
Observations Preliminary Investigation Report. https://www.gtu.
edu.tr/fileman/Files/UserFiles/insaat muhendisligi_bolumu/GTU _
Maras%?20Depremleri%20Deg%CC%86erlendirme%20Raporu_
Final 07.03.2023.pdf.

Giiler, E. & Canbaz, M. (2017). Determination of the earthquake risk of
structures using a street screening method. In: Muammer Tiin,
Emrah Pekkan, Ozgiir Avsar (Eds.), 4th International Conference on
Earthquake Engineering and Seismology Proceedings (pp.1-8),
Turkish Earthquake Engineering Society. https://www.tdmd.org.
tr/4AUDMSK/pdf2017/3834.pdf.

Gilli, H. (2013). Prediction of shear wave velocity at local sites of
strong ground motion stations: An application using artificial
intelligence. Bulletin of Earthquake Engineering, 11(4), 969-997.
https://doi.org/10.1007/s10518-013-9425-8.

Gilindiiz, A., Turkmen, S., Eryigit, U., Karaca, Y. & Aydin M. (2013). Is
Turkey an earthquake country?. Eurasian Journal of Emergency
Medicine, 12, 33-37. https://cms.eajem.com/Uploads/Article 22069/
EAJEM-12-33-En.pdf.

Hu, J. & Szymczak, S. (2023). A review of longitudinal data analysis
with random forest. Briefings in Bioinformatics, 24 (2), bbad002.
https://doi.org/10.1093/bib/bbad002.

Hu,J., Liu,M., Taymaz, T., Ding, L. & Irmak, T.S. (2024). Characteristics
of strong ground motion in the 2023 Mw 7.8 and Mw 7.6
Kahramanmaras earthquake sequence. Bulletin of Earthquake
Engineering. https://doi.org/10.1007/s10518-023-01844-2.

ITU (2023). 06 February 2023, 04:17, Mw 7.8 Kahramanmaras (Pazarcik,
Tirkoglu), Hatay (Kirikhan), and 13:24, Mw 7.7 Kahramanmaras
(Elbistan, Nurhak-Cardak) Earthquakes Final Report. https://haberler.
itu.edu.tr/docs/default-source/default-document-library/2023 itu
subat 2023 deprem_son_raporu.pdf?sfvrsn=1583fe76 2.

inel, M., Ozmen, H.B. & Cayc1, B.T. (2013). Evaluation of reasons for
damage after Simav and Van (2011) earthquakes. Pamukkale
University Journal of Engineering Sciences, 19(6), 256-265. https://
dergipark.org.tr/tr/pub/pajes/issue/20499/218246.

Zhu, J., Baise, L.G. & Thompson, E. M. (2017). Updated Geospatial
Liquefaction Model for Global Application. Bulletin of the Seismological
Society of America, 107(3), 1-21. https://doi.org/10.1785/0120160198.

Jia, H., Lin, J. & Liu, J. (2019). Earthquake Fatalities Assessment
Method Based on Feature Importance with Deep Learning and
Random Forest Models. Sustainability, 11(10), 2727. https://doi.
org/10.3390/sul1102727.

Jia, H., Lin, J. & Liu, J. (2020). Bridge Seismic Damage Assessment
Model Employing Artificial Neural Networks and the Random
Forest Algorithm. Advances in Civil Engineering, Article ID
6548682. https://doi.org/10.1155/2020/6548682.

Sajan, K. C., Bhusal, A., Gautam, D. & Rupakhety, R. (2023).
Earthquake damage and rehabilitation intervention prediction using
machine learning. Engineering Failure Analysis, 144, 106949.
https://doi.org/10.1016/j.engfailanal.2022.106949.

Karabacak, V., Ozkaymak, C., Sozbilir, H., Tatar, O., Aktug, B., Ozdag,
0.C., Cakir, R., Aksoy, E., Kogbulut, F. & Softa, M. (2023). The
2023 Pazarcik (Kahramanmarag, Tiirkiye) earthquake (Mw 7.7):
implications for surface rupture dynamics in the East Anatolian
Fault Zone. Journal of the Geological Society, 180(3), jgs2023-020.
https://doi.org/10.1144/jgs2023-020.

60



OZSAHIN, OZTURK / Cografya Dergisi - Journal of Geography, 2024, 49: 43-63

Karabulut, H., Giivercin, S.E., Hollingsworth J. & Konca, A.O. (2023).
Long silence on the east anatolian fault zone (Southern Turkey)
ended with devastating double earthquakes (6 February 2023) over
a seismic gap: implications for the seismic potential in the eastern
mediterranean region. Journal of the Geological Society, 180(3),
jgs2023-021. https://doi.org/10.1144/jgs2023-021.

Karalar, M. & Cavusli, M. (2020). Seismic effects of earthquake
epicenter distance on the 3D damage performance of CG dams.
Earthquakes and  Structures, 18(2), 201-213. https://doi.
org/10.12989/eas.2020.18.2.201.

Karasozen, E., Biiyiikakpinar, P., Ertuncay, D., Havazl, E., & Oral, E.
(2023). A call from early career Turkish scientists: seismic resilience
is only feasible with “earthquake culture”. Seismica, 2(3). https://
doi.org/10.26443/seismica.v2i3.1012.

Kassem, M.M. & Mohamed Nazri, F. (2023). Integrated approach
between seismic resilience and vulnerability indexes with regularity
index for vertical irregularity planar frames risk assessment. Bulletin
of Earthquake Engineering, 21,1903-1941. https://doi.org/10.1007/
s10518-022-01588-5.

Kazemi, F., Asgarkhani, N. & Jankowski, R. (2023). Machine learning-
based assessment of seismic fragility and vulnerability in reinforced
concrete structures. Soil Dynamics and Earthquake Engineering,
166, 107761. https://doi.org/10.1016/j.s0ildyn.2023.107761.

Korkmaz, H. (2006). Relationship Between Ground Conditions and
Earthquake Effect In Antakya. Turkish Journal of Geographical
Sciences, 4(2), 49-66. https://doi.org/10.1501/Cogbil_0000000066.

Kurcer, A., Elmaci, H., Ozdemir, E., Giiven, C., Giiler, T., Avcu, 1.,
Olgun, S., Avcl, H., Aydogan, H., Yiice, A., Cetin, F.E., Ayranci, A.,
Akyol, Z.8.0., Altuntas, G., Demirbrs, U., Karayazi, O., Bayrak, A.
& Ozalp, S. (2023). 06 Subat 2023 Pazarcik (Kahramanmaras)
Depremi (Mw 7.,8) Saha Gozlemleri ve Degerlendirmeler. MTA
Genel Miudiirliigii, Rapor No: 14138, 187 s., Ankara.

Lee, S.J., Liu, T.Y. & Lin, T.C. (2024). Abnormal clear superheat rupture
with discontinuous jumping propagation during the 2023 Tiirkiye
M?7.8 earthquake. Communications Earth & Environment, 5, 331.
https://doi.org/10.1038/s43247-024-0148 1-w.

Li, S.Q. (2023). Comparison of empirical structural vulnerability
prediction models considering typical earthquakes. Structures, 49,
377-401. https://doi.org/10.1016/j.istruc.2023.01.130.

Li, S.Q., Chen, Y.S., Liu, H.B. & Del Gaudio, C. (2023). Empirical
seismic vulnerability assessment model of typical urban buildings.
Bulletin of Earthquake Engineering, 21, 2217-2257. https://doi.
org/10.1007/s10518-022-01585-8.

Liu, C., Lay, T., Wang, R., Taymaz, T., Xie, Z., Xiong, X., Irmak, T.S.,
Kahraman, M. & Erman, C. (2023). Complex multi-fault rupture
and triggering during a 2023 earthquake doublet in southeastern
Tiirkiye. Nature Communications 14, 5564. https://doi.org/10.1038/
s41467-023-41404-5.

Maden, S. (2023). February 6, 2023, Earthquakes in Kahramanmaras
and an Overview of Earthquake Journalism in Turkey: An Interview
with Prof. Dr. Siileyman irvan. Etkilesim, 11, 406-420. https://doi.
org/10.32739/etkilesim.2023.6.11.202.

Mai, P.M., Aspiotis, T., Aquib, T.A., Cano, E.V., Castro-Cruz, D.,
Espindola-Carmona, A., Li, B., Li, X., Liu, J., Matrau, R., Nobile,
A., Palgunadi, K.H., Ribot, M., Parisi, L., Suhendi, C., Tang, Y.,
Yalcin, B., Avsar, U., Klinger, Y. & Jonsson, S. (2023). Destructive
earthquake doublet of 6 February 2023 in south-central Tiirkiye and
northwestern Syria: initial observations and analyses. The Seismic
Record, 3(2), 105-115. https://doi.org/10.1785/0320230007.

Mangalathu, S., Sun, H., Nweke, C.C., Yi Z. & Burton, H. V. (2020). Classify
earthquake damage to buildings using machine learning. Earthquake
Spectra, 36(1), 183-208. https://doi.org/10.1177/8755293019878137.

Mavrouli, M., Mavroulis, S., Lekkas E. & Tsakris, A. (2023). Emerging
health crisis in Turkey and Syria after the earthquake disaster of 6
February 2023: risk factors, prevention, and management of
infectious diseases. Healthcare, 11(7),1022. https://doi.org/10.3390/
healthcare11071022.

Melgar, D., Taymaz, T., Ganas, A., Crowell, B., Ocalan, T., Kahraman,
M., Tsironi, V., Yolsal-Cevikbilen, S., Valkaniotis, S., [rmak, T. S.,
Eken, T., Erman, C., Ozkan, B., Dogan AH. & Altuntas, C. (2023).
Sub- and super-shear ruptures during the 2023 Mw 7.8 and Mw 7.6
earthquake doublet in SE Tirkiye. Seismica, 2(3). https://doi.
org/10.26443/seismica.v2i3.387.

METU DMAM (2023). February 6, 2023 Kahramanmaras-Pazarcik
Mw=7.7 and Elbistan Mw=7.6 Earthquakes Preliminary Assessment
Report (Report No: METU/EERC 2023-01). https://eerc.metu.edu.
tr/tr/system/files/documents/DMAM 2023 Kahramanmaras-
Pazarcik ve Elbistan Depremleri Raporu TR_final.pdf.

MEUCC. (2023a). Damage Assessment Search. https://hasartespit.csb.
gov.tr/.

MEUCC. (2023b, February 23). Minister Kurum announced 98% of the
demolished buildings were constructed before 1999. Sabah. https://
www.sabah.com.tr/gundem/2023/02/23/bakan-kurum-acikladi-
yikilan-binalarin-yuzde-98i-1999-oncesine-ait.

Mertol, H. C. (2023). Explanation of the Problems in Reinforced
Concrete Buildings Observed in the February 6th, 2023 Earthquakes
with a Hierarchical Triangle. Journal of the Institute of Science and
Technology, 13(4),  2717-2729.  https://doi.org/10.21597/
jist.1263348.

MTA (2002). 1:500.000 Scaled Turkish Geology Map Series. https://
www.mta.gov.tr/v3.0/hizmetler/500bas.

Okuwaki, R., Yagi, Y., Taymaz, T. & Hicks, S. P. (2023). Multi-scale
rupture growth with alternating directions in a complex fault
network during the 2023 south-eastern Tiirkiye and Syria earthquake
doublet. Geophysical Research Letters, 50, ¢2023GL103480.
https://doi.org/10.1029/2023GL103480.

61



OZSAHIN, OZTURK / Cografya Dergisi - Journal of Geography, 2024, 49: 43-63

Ozel, G., Tiirkan, S., Unal, C. (2022). Tubitak 2237-A evaluation of
statistical modeling methods and applications training in natural
sciences. Bilge International Journal of Science and Technology
Research, 6(1),20-28. http://doi.org/10.30516/bilgesci.1037043.

Ozsahin E. & Eroglu, 1. (2019). Impact of local soil conditions on
earthquake sensitivity in Erzincan City. Journal of Natural Hazards
and Environment, 5(1),41-57. https://doi.org/10.21324/dacd.428012.

Ozsahin, E. & Kaymaz, C.K. (2013). An Example for the Evaluation of
Disaster Culture: Antakya City. In: Cemal Genes (Eds.), Proceedings
of the 2nd Turkish Earthquake Engineering and Seismology
Conference (pp. 1-8), Turkish Earthquake Engineering Society.
https://www.tdmd.org.tr/pdf/ TDMSK039.pdf.

Ozsahin, E. (2010). Discussion of Geographical Survey In Respect of
Geomorphologic Characteristics And Natural Risks In Antakya
(Hatay). Balikesir University the Journal of Social Sciences
Institute, 13(23), 1-16. https://dergipark.org.tr/tr/download/article-
file/857049.

Papazafeiropoulos, G. & Plevris, V. (2023). Kahramanmaras-Gaziantep,
Tiirkiye Mw 7.8 earthquake on February 6, 2023: strong ground
motion and building response estimations. Buildings, 13(5), 1194.
https://doi.org/10.3390/buildings13051194.

Peek-Asa, C., Ramirez, M., Seligson, H. & Shoaf, K. (2003). Seismic,
structural, and individual factors associated with earthquake-related
injury. Injury Prevention, 9, 62-66. https://injuryprevention.bmj.
com/content/injuryprev/9/1/62.full.pdf.

Pourghasemi, H.R., Pouyan, S., Bordbar, M., Golkar F. & Clague, J. J. (2023).
Flood, landslides, forest fires, and earthquake susceptibility maps using
machine learning techniques and their combination. Natural Hazards,
116, 3797-3816. https:/doi.org/10.1007/s11069-023-05836-y.

Qu, Z., Wang, F., Chen, X., Wang X. & Zhou, Z. (2023). Rapid report of
seismic damage to hospitals during the 2023 Turkey earthquake
sequences. Earthquake Research Advances, 100234. https://doi.
org/10.1016/j.eqrea.2023.100234.100234.

Rashidian, V. & Baise, L. G. (2020). Regional efficacy of a global
geospatial liquefaction model. Engineering Geology, 272, 105644.
https://doi.org/10.1016/j.enggeo.2020.105644.

Sadeghi, J., Oghabi, M., Sarvari, H., Sabeti, M.S., Kashefi, H., Chan, D.W.M.
& Lotfata, A. (2023). Hybrid risk assessment approach for assessing
earthquake risks in worn-out urban fabrics: a case study in Iran.
International Journal of Disaster Resilience in the Built Environment,
14(2), 193-211. https://doi.org/10.1108/IJ]DRBE-09-2021-0128.

Reitman, N.G., Briggs, R.W., Barnhart, W.D., Hatem, A.E., Thompson
Jobe, J.A., DuRoss, C.B., Gold, R.D., Mejstrik, J.D., Collett, C.,
Koehler, R.D. & Akgiz, S. (2023). Rapid Surface Rupture Mapping
from Satellite Data: The 2023 Kahramanmaras, Turkey (Tiirkiye),
Earthquake Sequence. The Seismic Record, 3(4), 289-298. https://
doi.org/10.1785/0320230029.

SBB (2023). 2023 Kahramanmaras and Hatay Earthquakes Report.
Presidency of the Republic of Turkey, Presidency of Strategy and
Budget. https://www.sbb.gov.tr/wp-content/uploads/2023/03/2023-
Kahramanmaras-ve-Hatay-Depremleri-Raporu.pdf.

Selguk, L. & Aydin, H. (2012). Effect of quaternary alluvium on strong
ground motion: 2011 Van earthquakes. Journal of Geological
Engineering, 36(2), 75-98. https://dergipark.org.tr/en/pub/jmd/
issue/28181/295927.

Sengor, A.M.C. & Yazici, M. (2020). The etiology of the geotectonic
evolution of Turkey. Mediterranean Geoscience Reviews, 2, 327-
339. https://doi.org/10.1007/s42990-020-00039-0.

Sengor, A.M.C., Gorur, N. & Saroglu, F. (1985). Strike-slip faulting and
related basin formation in zones of tectonic escape: Turkey as a case
study. In: Biddle, K., & Christie-Blick, N. (Eds)., Strike-slip
Faulting and Basin Formation. Society of Economic Paleontologists
and Mineralogists, Special Publication 37, Tulsa, OK.

Sonmez, M.E. (2014). An analysis of earthquake damage risk based on
geographic information system (GIS) as example: Zeytinburnu
(Istanbul). Turkish Geographical Review, 56, 11-22. https://
dergipark.org.tr/tr/pub/tcd/issue/21225/227787.

Stein, R.S., Toda, S., Ozbakir, A. D., Sevilgen, V., Gonzalez-Huizar, H.,
Lotto, G. & Sevilgen, S. (2023). Interactions, stress changes,
mysteries, and partial forecasts of the 2023 Kahramanmaras,
Tiirkiye earthquakes. Temblor. http://doi.org/10.32858/temblor.299.

Sen, S. (2023). The effects of the Kahramanmaras earthquakes on the
economy. The Journal of Diplomacy and Strategy, 4, 1-55. https://
dergipark.org.tr/en/download/article-file/3049226.

Sen Z. (2011). Supervised fuzzy logic modelling for building earthquake
hazard assessment. Expert Systems With Applications, 38, 14564-
14573. https://doi.org/10.1016/j.eswa.2011.05.026.

Sengezer, B., Ansal A. & Bilen, O. (2008). Evaluation of parameters
affecting earthquake damage using decision tree techniques. Natural
Hazards, 47, 547-568. https://doi.org/10.1007/s11069-008-9238-2.

Senol, C. (2023). Turkey from the Perspective of the Kahramanmaras
Earthquakes (2023). In Assoc. Prof. Dr. Doga Basar SARIIPEK, 5th
International Palandoken Scientific Studies Congress Congress
Book (55.699-711).
ugd/6dc816_89d95311¢142494bb9313d95eaa3cde6.pdf.

Taftsoglou, M., Valkaniotis, S., Papathanassiou G. & Karantanellis, E.

https://www.isarconference.org/ files/

(2023a). Satellite Imagery for Rapid Detection of Liquefaction Surface
Manifestations: A Case Study of Tiirkiye-Syria 2023 Earthquakes.
Remote Sensing, 15(17),4190. https://doi.org/10.3390/rs15174190.

Taftsoglou, M., Valkaniotis, S., Karantanellis, E., Goula E. &
Papathanassiou. (2023b). Preliminary mapping of liquefaction
phenomena triggered by the February 6, 2023 M7.7 earthquake,
Tiirkiye/Syria, based on remote sensing data. Zenodo. https://doi.
org/10.5281/zenodo.7668401.

Tastan, B. & Aydmoglu, A.C. (2015). Requirement analysis to determine
hazard and vulnerability in multiple disaster risk management.
Marmara  Geographical Review, 31, 366-397. https://doi.
org/10.14781/mcd.83405.

Tan, O. & Taymaz, T. (2006). Active tectonics of the Caucasus: Earthquake
source mechanisms and rupture histories obtained from inversion of
teleseismic body waveforms. Special Paper of the Geological Society
of America, 409, 531-578. https://doi.org/10.1130/2006.2409(25).

62



OZSAHIN, OZTURK / Cografya Dergisi - Journal of Geography, 2024, 49: 43-63

Taymaz, T., Ganas, A., Yolsal-Cevikbilen, S., Vera, F., Eken, T., Erman,
C., Keles, D., Kapetanidis, V., Valkaniotis, S., Karasante, 1., Tsironi,
V., Gaebler, P., Melgar D. & Ocalan, T. (2021). Source mechanism
and rupture process of the 24 January 2020 MW 6.7 Doganyol-
Sivrice earthquake obtained from seismological waveform analysis
and space geodetic observations in the East Anatolian Fault Zone
(Turkey). Tectonophysics, 804, 228745. https://doi.org/10.1016/j.
tecto.2021.228745.

Tokgoéz, H. & Bayraktar, H. (2015). In determining buildings risk of
Duzce-Kaynasli district Using Street scanning methods. Diizce
University Journal of Science & Techology, 3(1), 107-116. https://
dergipark.org.tr/en/pub/dubited/issue/4809/66236?publisher=duzce.

U.S. Geological Survey (2023a). M 7.8 Pazarcik earthquake,
Kahramanmaras earthquake sequence, Turkey (Tirkiye) on
February 6, 2023. https://earthquake.usgs.gov/earthquakes/
eventpage/us6000jllz/executive.

U.S. Geological Survey (2023b). M 7.5 - Elbistan earthquake,
Kahramanmaras earthquake sequence, Turkey (Tiirkiye) on
February 6, 2023. https:/earthquake.usgs.gov/earthquakes/
eventpage/us6000jlga/executive.

Utkucu, M., Durmus, H., Uzunca, F. & Nalbant, S. (2023). Evaluation of
the February 6, 2023 Gaziantep (Mw=7.7) and Elbistan (Mw=7.5)
Earthquakes. Sakarya University Disaster Management Application
and Research Center and Department of Geophysical Engineering.
http://www.aym.sakarya.edu.tr/wp-content/uploads/Rapor _Son.pdf.

Uyanik, O. (2015). Predicting Heavy Earthquake Damage Areas and
Importance of Macro and Microzoning for Urban Planning.
Suleyman Demirel University Journal of Natural and Applied
Science 19(2), 24-38. https://dergipark.org.tr/tr/pub/sdufenbed/
issue/20807/222263.

Yal¢in, H., Giilen L. & Utkucu, M. (2013). Active fault database and
assessment of earthquake hazards in Turkey and surrounding
regions. Yerbilimleri, 34(3), 141-168. https://dergipark.org.tr/tr/
pub/yerbilimleri/issue/13653/165234.

Yildiz, A. (2023). Geographical analysis of assembly areas before and
after the 06 February 2023 Kahramanmaras earthquakes and
earthquake park proposal: Antakya and its surroundings. (Master
Thesis). Hatay Mustafa Kemal University Institute of Social
Sciences, Hatay.

Yilmaz, A. (2012). Disaster related problems in Turkey. Manas Journal
of Social Studies, 1(1), 61-81. https://dergipark.org.tr/tr/pub/mjss/
issue/40475/484882.

Yon, B., Sayin, E. & Onat, O. (2017). Earthquakes and Structural
Damages. Chapter:13, Earthquakes - Tectonics, Hazard and Risk
Mitigation, InTech, 319-339, https://doi.org/10.5772/65425.

Zhang, Y., Tang, X., Liu, D., Taymaz, T., Eken, T., Guo, R., Zheng, Y.,
Wang J. & Sun, H. (2023). Geometric control of cascading rupture
of'the 2023 Kahramanmaras earthquake doublet. Nature Geoscience,
16, 1054-1060. https://doi.org/10.1038/s41561-023-01283-3.

63






Cografya Dergisi — Journal of Geography, 2024, 49: 65-81 Arastirma Makalesi / Research Article

DOI: 10.26650/JGE0G2024-1441862
%" COGRAFYA DERGISI IST ANBUL
= JOURNAL OF GEOGRAPHY )5 UNIVERSITY
~49 2024, (49) fwsT PRESS
- w==  https://iupress.istanbul.edu.tr/en/journal/jgeography/home

NDVI, NDBI ve Ul Analizleriyle Yapilasma Yogunlugu Degisimi
Analizi (1999-2022): Yildirim il¢esi (Bursa) Ornegi

Building Density Change Analysis with NDVI, NDBI and UI Analyzes (1999-2022): Yildirim
District (Bursa) Example

Ali UNVER' ®, Zafer BASKAYA?

'Bilecik Seyh Edebali Universitesi, Lisansiistii Egitim Enstitiisii, Bilecik, Tiirkiye
?Bilecik Seyh Edebali Universitesi, Insan ve Toplum Bilimleri Fakiiltesi Cografya Boliimii, Bilecik, Tiirkiye

ORCID: A.U.0009-0002-5765-9132; Z.B. 0000-0002-1538-4911

oz

Glnumduzde yerlesim alanlarindaki degisimlerin tespitinde cesitli yontemlerden yararlanilmaktadir. Calismada, 1999-2022 yillari arasinda Bursa'nin Yildirm
ilcesinde yapilasma yogunlugu degisimleri Cografi Bilgi Sistemleri (CBS) teknikleri ve gesitli indeks analizleri ile detayl bir sekilde incelenmistir. Kullanilan
analizydntemleriarasinda Normallestirilmis Fark Bitki indeksi (NDVI), Normallestirilmis Fark Yapilasma indeksi (NDBI) ve Kentlesme indeksi (Ul) bulunmaktadir.
Bu indeksler sayesinde, Yildirim ilcesinde yapilasma yogunlugu ve yesil alan dagihmindaki degisiklikler detayl bir sekilde analiz edilmistir. NDVI analizi,
yerlesim birimleri ve yesil alanlar ayirt etmede NDBI ve Ul analiz yontemlerine kiyasla daha etkili bulunmustur. 75.Y1l, Cinardni, Demetevler, Fidyekizik,
Hacivat, isabey, Karapinar, Mevlana, Millet, Siteler, Sirinevler, Teferrtic, Ulus, Vakif, Vatan ve Yunusemre gibi mahallelerde yapilasma yogunlugundaki
degisimlerin daha fazla oldugu tespit edilmistir.

Calismanin sonuglari kentsel alanlarin genislemesi, yapilasma trendleri ve yesil alan koruma cabalari gibi konularinda NDVI, NDBI, Ul gibi indeks analizlerinin,
kentsel planlama ve cevre ydnetimi alanlarinda son derece etkili araclar olabilecegini géstermektedir. Bu teknikler, Yildinm ilcesindeki yapilasma yogunlugu
degisimini detayl bir sekilde analiz ederek, yerlesim yogunlugu ve yesil alan dagilimindaki degisimleri ortaya koymaktadir. Ayni zamanda bu degisimlerin
altinda yatan dinamiklerin anlasilmasina olanak veren bu calisma, stirdirilebilir kentsel gelisim stratejilerinin dnemine dikkat cekmektedir.

Anahtar kelimeler: Bursa, Yildirim, Yapilasma yogunlugu degisimi, NDVI, NDBI ve Ul analizleri

ABSTRACT

Currently, various methods are used to detect changes in residential areas. In this study, changes in building density in Bursa's Yildirim District between
1999 and 2022 were examined in detail using Geographic Information Systems (GIS) techniques and various index analyses. The analysis methods used
were the Normalized Difference Vegetation Index (NDVI), the Normalized Difference Built-up Index (NDBI), and the Urbanization Index (Ul). Thanks to these
analyzes, changes in building density and green area distribution in Yildirim District were analyzed in detail. NDVI analysis was found to be more effective
in distinguishing residential areas and green areas compared to NDBI and Ul analysis methods. It was determined that the changes in the density of
construction were greater in neighborhoods such as 75.Yil, Cinarénii, Demetevler, Fidyekizik, Hacivat, isabey, Karapinar, Mevlana, Millet, Siteler, Sirinevler,
Teferrlic, Ulus, Vakif, Vatan, and Yunusemre.

The results of the study show that index analyses, such as NDVI, NDBI, and Ul, can be extremely effective tools in the fields of urban planning and
environmental management on issues such as the expansion of urban areas, construction trends, and green area protection efforts. These techniques
analyze the changes in construction density in Yildirim district in detail and reveal the changes in settlement density and green area distribution. This study
also allows us to understand the dynamics underlying these changes and, draws attention to the importance of sustainable urban development strategies.
Keywords: Bursa, Yildirim, Building density change, NDVI, NDBI, and Ul analyzes
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EXTENDED ABSTRACT

In this study, the change in building density in Bursa’s Yildirim district between 1999 and 2022 is examined in detail using Geographic
Information Systems (GIS) and remote sensing techniques. The focus of this research is on the urban growth of Yildirim district, the
decrease in green areas, and the increase in construction. Various index analysis methods, such as the Normalized Difference Vegetation
Index (NDVI), Urbanization Index (UI), and Normalized Difference Built-up Index (NDBI), have been used to analyze these changes.
These methods were chosen to quantitatively evaluate changes in the district’s natural and artificial land use patterns. The research was
conducted using a comprehensive satellite image archive obtained through the Google Earth Engine (GEE) platform and ArcMap 10.5
GIS software. Data obtained from the Landsat 7 satellite series for 1999 and Sentinel-2 for 2022 were processed to analyze the construction
and environmental changes in the district. In this process, NDVI analysis was used to measure the vitality and density of vegetation.
NDBI analysis was calculated using mid-infrared and near-infrared bands to determine urban development and the distribution of built-
up areas. Ul analysis was calculated based on shortwave infrared and near- infrared bands to evaluate the expansion of urban areas and
construction density. In this study, changes in the construction of each of the 69 neighborhoods in Yildirim District between 1999 and
2022 were examined and detailed in tables and maps. A comprehensive analysis of building density and urban change based on NDVI
maps of 1999 and 2022 visualizes the transformation of neighborhoods over time through comparative maps. This series of visual
analysis plays a fundamental role in understanding the district’s urban growth and development between 1999 and 2022.

The results obtained as a result of the study show how valuable index analyses, such as NDVI, NDBI, and Ul are in documenting
urban and environmental changes. They, also reveal important issues that should be carefully considered when using these methods. The
comparison of these analyses showed that various land and topographic conditions, such as spatial vegetation density, land use, residential
construction, and bare rock density, have the potential to yield different results when documenting urban land use. This emphasizes the
importance of verifying data obtained by comparing it with real land images. The results of such methods, which can work with different
levels of accuracy at every location, need to be evaluated by taking into account regional characteristics and existing land conditions.
Therefore, the obtained maps were subjected to a detailed comparison using high-resolution satellite images (Google Earth). According
to the analysis results obtained from the comparisons, NDVI was more successful in documenting the density of construction than the
other methods. These findings that the NDVI also plays a critical role in documenting and planning urban development and is a valuable
tool for establishing sustainable urban development strategies.

The neighborhoods that showed the most change in the study are 75.Y1l, Cinarénii, Demetevler, Fidyekizik, Hacivat, Isabey, Karpinar,
Mevlana, Millet, Siteler, Sirinevler, Teferrii¢, Ulus, Vakif, Vatan, and Yunusemre. These results provide valuable information for urban
planning and environmental sustainability and guidance for future planning strategies. This study offers new perspectives for understanding
the urban change processes of Yildirim District and demonstrates how effectively NDVI can be used to monitor construction density
changes.

This study provides important results for understanding the urban transformation processes of Yildirim District and shaping future
urban development and planning strategies. Examining urban development and environmental changes in detail allows the creation of
strategies that contribute to the development of sustainable urbanism. These analyses provide important insights that will guide
researchers, decision-makers, and all relevant stakeholders working in the field of urban planning and environmental management.
However, for these predictions to be used effectively, the limitations of the analysis methods and regional characteristics must be taken
into account, and the results must be verified and interpreted in a way that coincides with local conditions. This will contribute to
supporting sustainable development in districts with rapidly changing urban areas, such as Yildirim district, by ensuring more conscious
and accurate decisions are made in urban and environmental planning. This approach will significantly contribute to urban development
sustainability by ensuring that future planning and management strategies are more appropriate, comprehensive, and sensitive to real-
world conditions and needs.
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1. GIRIS

Modern kentsel planlamanin temel yapitaslarindan bazilari,
Bilgi Sistemleri (CBS)
Bu teknolojiler, kentsel
alanlarm izlenmesi, yonetilmesi ve planlanmasinda 6nemli bir

Uzaktan Algilama ve Cografi

teknolojilerinin  entegrasyonudur.

rol oynamaktadir (Moore ve Mccutcheon, 2022). Ozellikle hizli
kentsel gelisim yasayan bolgelerde, uzaktan algilama ve CBS
teknikleri, schirlerin siirdiiriilebilir sekilde planlanmasi igin
kritik araglar olarak kullanilmaktadir (Kapluhan, 2014). Bu
teknolojiler, sehirlerin biiylime desenlerini ve ¢evresel etkilerini
izlemek i¢in genig 6lgekli veriler sunarak, zamansal ve mekansal
degisikliklerin tespit edilmesine olanak tanir (Collins, 1988).

Uzaktan Algilama, genis cografi alanlar kapsayarak ¢evresel
degisimleri izleme ve c¢esitli cevresel parametreleri Olgme
yetenegi sunarken, CBS bu verileri islemek, analiz etmek,
yorumlamak ve gorsellestirmek icin gili¢lii bir aragtir (Jensen,
2009). CBS, mekansal
islenmesi ve kullaniciya sunulmast isglevlerini biitiinciil bir

verilerin toplanmasi, saklanmasi,

sekilde gergeklestiren bir sistem olarak sehir planlamasinda
onemli bir yer tutmaktadir (Goodchild, 1992). CBS ve Uzaktan

250 20 D A0 20°D @020 B0 HDAD A0 D A0 D A0 D D A0 DA DD A0 N0 N0 00D 20 DD A0 N0 HDHDNDANDD N0 WD ND D HEDAD D
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Algilama teknolojilerinin entegre kullanimu, kentsel dinamiklerin

izlenmesinde ve planlanmasinda politika yapicilara ve

planlamacilara biiyiik bir avantaj saglamaktadir (Batty, 2013).

Kentsel alanlarda yesil alanlarin korunmasi, yapilagmanin
kontrol edilmesi ve niifus artisinin yonetilmesi gibi kritik konular,
CBS ve Uzaktan Algilama teknikleriyle daha stratejik bir sekilde ele
alinmaktadir. Bu baglamda, NDVI (Normallestirilmis Fark Bitki
Indeksi), NDBI (Normallestirilmis Fark Yapilasma indeksi) ve UI
(Kentlesme Indeksi) gibi analizler, kentsel gelisimi ve cevresel
stirdiiriilebilirligi izlemek amaciyla yaygin olarak kullanilmaktadir
(Zha, Gao, ve Ni, 2003). Bu analizler, sehirlerdeki yesil alanlarin
korunmast ve siirdiiriilebilir gelisim stratejilerinin olusturulmasinda
etkin bir sekilde uygulanmistir (Ekinci, 2013).

Yerlesme uygunluk analizleri, kentsel planlamanin temel
unsurlarindan biri olup, mekansal karar destek sistemleri
kullanilarak  yerlesim alanlarmin  uygun  konumlarinin
belirlenmesine olanak tanir. CBS teknolojileri, topografya,
ulasim ag1 ve cevresel hassasiyet gibi cesitli faktorleri entegre
bir sekilde degerlendirerek yerlesme uygunluk analizlerinde

kullanilmaktadir (Saaty, 1980).
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Sekil 1. Yildinm ilgesinin konumu
Figure 1. Location of Yildirim District
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Bu calismada, arazi kullanimi degigsimlerinin anlagilmasi
amactyla Uzaktan Algilama ve CBS entegrasyonu incelenmis,
bu yontemlerin niifus artigi, ekonomik faaliyetler ile ¢evresel
etkiler gibi faktorlerle olan iliskileri detayli bir sekilde ele
alinmustir. Genis bir yelpazedeki arazi kullanim tiirleri (tarim
alanlari, yesil alanlar, yerlesim birimleri ve ulagim aglar1 vb.)
doniisiimlerinin modern uygulamali cografya kapsaminda
fiziksel ve bolgesel planlama, sehirsel gelisme ve konut
sorunlar1 gibi konularda nasil izlenip analiz edildigi ve bu
analizlerin pratik uygulamalarin yani sira kentsel planlama
siirecine nasil entegre edildiginin incelenmesi, cografi gozlem,
arastirma ve analiz yontemlerinin dnemini ortaya koymaktadir
(Tumertekin, 2007). Bu baglamda, séz konusu teknolojilerin
ve metodolojilerin etkin kullaniminin kentsel planlamadaki
rolii ve etkisi daha iyi anlagilmaktadir. Kentsel gelisimdeki bu
dinamikler, sehirlerin gelecegini sekillendirmede kritik rol
oynamakta ve  stirdirilebilir

yonetim  stratejilerinin

gelistirilmesinde en fazla 6neme sahiptir.
2. CALISMA ALANININ YERI VE SINIRLARI

Calisma alan1 olan Yildirim ilgesi, Bursa'nin sehrinin merkez
metropoliten ilgelerinden biri olup, tarihi, kiiltiirel ve ekonomik
zenginlikleriyle dikkat ¢eken Onemli bir alandir. Uludag’in

wo ma ) B

wen we w

eteklerinde konumlanmis olan bu ilge, doguda Kestel ve Giirsu
ilgeleri, kuzeyde ve batida ise Osmangazi il¢esiyle sinirdir (Sekil 1).
399 km?*’lik yliz6l¢iimiine ve deniz seviyesinden 150-155 metre
yiikseklige sahip olan Yildirim ilgesinin cografi yapisi, Bursa’nin
hem kentsel hem de dogal manzarasin1 zenginlestiren bir
cesitlilik sunmaktadir. Ilgenin giiney bolimii  Uludag’in
yiikseltileriyle kapliyken kuzey bdolgesi daha diiz bir arazi
yapisina sahiptir. Ayrica, Bursa-Ankara karayolu gibi 6nemli
ulagim hatlarinin ilge sinirlart iginden geg¢mesi, Yildirim’in
stratejik bir konumda yer almasini saglamaktadir. 69 mahalleye
sahip olan Yildirim ilgesi, bu mahalleler araciligiyla zengin bir
sosyal ve ekonomik yapi sergilemektedir. 2000 yilinda yaklagik
480.266 olan niifusu, 2022 yil itibariyle 655.856’ya ulasarak
gozle gortliir bir artis gostermistir (Bursa Yildirim Belediyesi,
2023). Bu hizli niifus artisi, ilgenin kentsel doniisiim siireclerine
ve yapisal degisimlerine isaret etmektedir.

Yildirim ilgesinin ¢alisma alani olarak secilmesinin birkag
onemli nedeni bulunmaktadir. Oncelikle, Yildirim ilcesi son
yillarda asir1 go¢ alarak hem sanayi yogunlugu hem de hizla
artan konut projeleri ile ¢evresel ve kentsel yapisini hizla
degistiren bir ilge haline gelmistir. Benzer sekilde Yildirim
ilcesinin Uludag eteklerinde ve Bursa Ovasi’nda yer almasi,
ilcenin hem dogal hem de kentsel dinamiklerini anlamak igin

Sekil 2. Yildirnm ilcesinin mahalle sinirlari haritasi
Figure 2. Neighborhood boundaries map of Yildinm district
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ideal bir ortam sunmaktadir. Ayrica, bu ilgedeki hizli ve yogun
yapilasma, cevresel siirdiiriilebilirlik ve kentsel planlama
agisindan 6nemli zorluklar ve firsatlar sunmaktadir. Bu faktorler,
Yildirim metropoliten ilgesini, kentsel biiylime, ¢cevresel degisim
ve sirdiriilebilir kalkinma stratejileri iizerine yapilacak bir
calisma i¢in mitkemmel bir 6rnek haline getirmektedir.

Yildirrm metropoliten ilgesinin ayrintili uydu goriintiisiine
dayanarak cizilmis olan mahalle haritasi, arastirma alaninin
genis ve karmagik yapisini gozler dniine sererken, mahallelerin
siirlarint ve yerlesim desenlerini belirginlestirerek, ¢aligmanin
temelini olusturan cografi cergeve ve mekansal referans olarak
hizmet vermektedir (Sekil 2). NDVI (Normallestirilmis Fark
Bitki indeksi), NDBI (Normallestirilmis Fark Yapilasma Indeksi)
ve Ul (Kentlesme indeksi) analizleriyle yapilan degisim
analizlerinde ilgenin giliney kisimlarint olusturan Piremir,
Mollaarap, Akcaglayan, Zeyniler, 75. Y1l, Balaban, Cumalikizik
ve Hamamlikizik mahallerinin giiney kisimlart Uludag
eteklerinde yer alan kayalik ve ormanlik alanlar1 olusturdugundan
yapilan analizlerinin dogruluk derecesini kisitlamaktadir. Bu
nedenle yapilan calismada bu mahallelerin gliney kisimlari
sonuglarin dogruluk ve gegerliligini agisindan ¢alisma kapsami
disinda birakilmistir (Sekil 2-3-4-5). Ayrica haritalarda belirtilen
mahalle kodlar1 ¢aligmadaki haritalarin daha iyi anlagilmasi
agisindan liste halinde agiklanmistir (Tablo 1).

3. CALISMANIN AMACI VE YONTEMI

Caligmanin amact, Yildirim ilgesindeki mahallelerin 1999 ile
2022 yillar1 arasindaki degisimlerini CBS teknikleri ve NDVI,
UI, NDBI indeks analizleri kullanarak analiz etmek ve kentsel
degisimin ortaya konulmasinda bu analizlerin hangisinin daha

tutarli oldugu karsilagtirmali olarak belirlemektir. Bu baglamda
1999 ve 2022 yillart arasindaki degisimlerin boyutlarina da
vurgu yapilmistir. Calismada kentsel biiylimenin dinamikleri ve
bu biiylimenin yerlesim alanlari, yesil alanlar ve ulasim aglart
gibi cesitli arazi kullanim tiirlerine olan etkileri detayli bir
sekilde degerlendirilmektedir. Ozellikle, dogal ve yesil alanlarin
azalmast ve beseri tesislerin artisina odaklanilarak, ilgedeki
yapilagma baskisinin yarattig1 degisimler incelenmistir.

Veri toplama ve analiz siirecinde, Google Earth Engine
(GEE) platformunun sagladig1 genis kapsamli uydu goriintiisii
arsivi ve gelismis analiz araglarindan faydalanilmistir. Bu veriler
ArcMap 10.5 cografi bilgi sistemleri (CBS) programi kullanilarak
islenmis, analizler yapilmis ve haritalar olusturulmustur. Google
Earth Engine, zengin uydu veri seti koleksiyonu ve gii¢lii cografi
analiz yetenekleri ile ¢esitli uydu goriintiileri ve tarihsel veri
setlerine hizli erigim imkani sunmaktadir (Gorelick ve digerleri,
2017). Bu durum zaman igerisindeki cevresel ve kentsel
degisimlerin detayli olarak incelenmesine olanak tanimaktadir.
Calismada, 1999 yili i¢in Landsat 7’nin ‘LE07/CO1/T1” serisi ve
2022 yiliigin Sentinel-2’nin ‘Copernicus/S2’ serisi kullanilmstir.
Secilen bu tarih araliklari, belirtilen yillarda erigilebilen en
uygun ve kapsamli veri setlerini temsil etmektedir. 1999 yilinda
Sentinel serisi heniiz mevcut olmadigindan, Landsat 7 serisi bu
donemin sartlarina en uygun veri kaynagi olarak belirlenmistir.
Landsat 7, o donemde mevcut olan en detayli ve giivenilir uydu
goriintlilerini saglamaktadir (Wulder, Coops, Roy, White, ve
Hermosilla, 2018). Buna karsin, 2022 yil1 igin Sentinel-2 serisi
tercih edilmistir. Clinkli bu serinin sundugu veriler, gelismis
teknolojisi sayesinde daha yiiksek ¢oziiniirliikte ve kalitededir.
Sentinel-2’nin gelismis spektral 6zellikleri, arazi kullanim1 ve

Tablo 1. Mahalle isimlerinin rakamsal kod karsiliklari (Sekil 2-3-4-5)
Table 1. Numerical code correspondence of neighborhood names (Figure 2-3-4-5)

Kod Mahalle Adi Kod Mahalle Adi Kod Mahalle Adi Kod Mahalle Adi
1 Arabayatagi 19 Yunusemre 37 Demetevler 54 Cinaréni

2 Vatan 20 Yesil 38 Hocataskin 55 Siteler

3 Kurtoglu 21 Zeyniler 39 Karapinar 56 Kaplikaya

4 Baruthane 22 Ortabaglar 40 Stkraniye 57 Hacivat

5 Emirsultan 23 Erikli 41 Zumritevler 58 Cumalikizik
6 Mehmetakifersoy 24 152 Evler 42 Siracevizler 59 Karamazak
7 Umurbey 25 Beyazit 43 Anadolu 60 Mollaarap

8 Haciseyfettin 26 Yesilyayla 44 Piremir 61 Kazimkarabekir
9 Musababa 27 isabey 45 Hamamlikizik 62 Gulluk

10 Namazgah 28 Duaginari 46 Sirinevler 63 Mimarsinan
11 Selcukbey 29 Degirmendni 47 Akcaglayan 64 Yenimahalle
12 Degirmenlikizik 30 Balaban 48 75.y1 65 Yavuzselim
13 Meydancik 31 Yigitler 49 Yediselviler 66 Davutkadi
14 Selimzade 32 Yildirim 50 Davutdede 67 Teferrlic

15 Egitim 33 Millet 51 Esenevler 68 Mevlana

16 Vakif 34 Ertugrulgazi 52 Fidyekizik 69 Ulus

17 Samanli 35 Maltepe 53 Karaagag

18 Baglaralti 36 Sinandede
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cevresel degisimlerin daha ayrintili olarak analiz edilmesine Calismada NDVI (Normalized Difference Vegetation Index)

imkan vermektedir (Tarantino ve digerleri, 2021). analizi 6nemli rol oynamaktadir. Bu yontem, ozellikle bitki
ortiistinin ~ canliligint  ve  yogunlugunu dlgmek  igin

Kentsel Durum 1999
(NDVI Baglaminda)
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Sekil 3/A. 1999 yili NDVI haritasi (Veri seti:'LANDSAT/LE07/CO1
Figure 3/A. NDVI map of 1999 (Data set: LANDSAT/LE07/C01/T1)

Kentsel Durum 2022
(NDVI Baglaminda)

B visex vosuniuk

[ orta Yogunhuk
| Dusiik Yoguniuk

it D e o ] ER] B I —y

Sekil 3/B. 2022 yil NDVI haritasi (Veri seti: COPERNICUS/S2)
Figure 3/B. NDVI map of 2022 (Data set: ‘COPERNICUS/S2’)
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kullanilmaktadir Analizde, Sentinel-2’nin B8 (yakin kizilotesi)
ve B4 (kirmizi) bantlari temel alinir. NDVI formiilii:

(NIR — Red)
(NIR + Red)

seklinde hesaplanir. Burada ‘“NIR’ yakin kiziltesini, Red ise
kirmizi bandi temsil eder. Yakin kizilotesi 15181n bitki yapraklari
tarafindan gii¢lii bir sekilde yansitilmasi ve kirmizi 15181n bitkiler
tarafindan absorbe edilmesi esasina dayanmaktadir. NDVI
analizi bitki Ortiisiiniin yogunlugunu ve saghgmi gorsel ve
niceliksel olarak ortaya koymaktadir. Bu analiz, ekosistem
sagligi, tarimsal verimlilik ve dogal kaynak yonetimi gibi ¢esitli
alanlarda genis bir uygulama yelpazesine sahiptir (Colwell,
1974). Ayrica, ¢alismada NDBI (Normalized Difference Built-
up Index) analizinden de yararlanilmistir. Bu yontem, kentsel
yapilagsmay1 ve yapilagsmis alanlarin dagilimini belirlemek igin
kritik onem tagimaktadir. B11 (orta kizilétesi) ve B8 (yakin
kiz1l6tesi) bantlarlmp kullanildig1 bu analizde,

(SWIR + NIR)
(SWIR — NIR)

wo o Ead ] 0

* Sekil 4/A.1999 yil NDBI haritasi (

B an I - o
Veri seti:'LANDSAT/LE07/CO1/T1’)

formiili kullanilmaktadir. Orta kizilotesi bant, yapilagmis
alanlarin yansima 6zelliklerini yakalarken, yakin kizil6tesi bant
ise bitki ortiisii gibi dogal dzellikleri ortaya ¢ikarmaktadir. Bu iki
bant arasindaki fark, kentsel alanlarm yer yiizeyindeki
yogunlugunu ve yayilimini daha net bir sekilde ayristirmaktadir
(Zha, Gao, & Ni, 2003). Bu sayede, schirlesmenin mekansal
desenleri ve genislemesi detaylt bir sekilde incelenmektedir. Ul
(Urbanization Index) analizi de calismada onemli bir yer
tutmaktadir. Ul analizi, kentsel alanlarin genislemesini ve
yogunlugunu degerlendirmek amaciyla kullanilmaktadir. Bu
analiz formiili;

(SWIR2 — NIR)
(SWIR2 + NIR)

seklinde olup, SWIR2 kisa dalga kizilotesini (Sentinel-2’de
B12 bandi), NIR ise yakin kizilotesini (Sentinel-2’de B8 bandi)
temel almaktadir (Derakhshan, Cutter ve Wang 2020). Bu
analizler, arazi kullanimi degisimleri ve g¢evresel etkilerinin
kapsaml1 bir sekilde degerlendirilmesini saglayarak, ¢calismanin
derinligini ve kapsamini arttirmaktadir. Bu nedenle ¢aligmada,
Yildirim ilgesinin kentsel alanindaki degisimlerin tespiti icin
NDVI, NDBI ve UI analizleri uygulanmis ve sonuglar
karsilagtirtlmistir.  Analizlerin ~ yapilmasi  siirecinde uydu

Kentsel Durum 1999
(NDBI Baglaminda)
B =50 aien
|| Dtk Yoguniuk
[ orta Yoguniuk
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e

Figure 4/ A. NDBI map of 1999 (Data set: LANDSAT/LE07/C01/T1’)
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Sekil 4/B. 2022 yili NDBI Harita5| (Veri seti:'COPERNICUS/S2’)
Figure 4/B. NDBI map of 2022 (Data set: ‘"COPERNICUS/S2’)
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Sekil 5/A. 1999 yili Ul haritasi (Veri Seti:'LANDSAT/LE07/C01/T1’)
Figure 5/A. Ul map of 1999 (Data Set: LANDSAT/LE07/CO1/TT1’)
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Sekil 5/B. 2022 yili Ul haritasi (Veri seti:'COPERNICUS/S2’)
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Figure 5/B. Ul map of 2022 (Data set: ‘COPERNICUS/S2’)

goriintiileri kullanilmis olup her bir analiz yonteminin sundugu
veriler ile elde edilen haritalar karsilastirilmig ve dogruluklart
degerlendirilmistir.

4. CALISMANIN BULGULARI

Yildirim ilgesinin kentsel gelisimdeki yap1 yogunlugu
degisimleri yiiksek yogunluk, orta yogunluk, diisiik yogunluk ve
yesil alan olarak dort ana kategoride ortaya c¢ikarilmistir. Bu
baglamda Yildirim ilgesi i¢in yapilan analizler 1999 ve 2022
yillar1 arasindaki degisimi gosteren NDVI, NDBI ve UI analiz
sonuglarini igermektedir. Bu sonuglar, Sekil 3: A/B ile gosterilen
NDVI, Sekil 4: A/B ile gosterilen NDBI ve Sekil 5: A/B ile
gosterilen Ul analizleri haritalartyla sunulmaktadir. Haritalarda
kullanilan numaralarin hangi mahallelere karsilik geldigini
gosteren liste, Tablo 1°de gosterilmistir.

Yildirim ilgesindeki NDVI, NDBI ve Ul analizlerinin makro
Olcekli analiz sonuglarina bakildiginda, NDBI ve Ul analizlerinin
ozellikle arazi ortiisii ¢esitliligi yiiksek olan bdlgelerde sinirlt
basar1 gostermesinin aksine, NDVI analizi bu karmagik ortiileri
daha dogru bir sekilde tespit etmistir. Bunun nedeni NDVI’in
bitki ortiisii ve yesil alanlar1 tespit etmede yliksek hassasiyet
gostermesinden kaynaklanmaktadir. Bu nedenle Yildirim ilgesi
geneline NDVI analizi sonuglarina gore bakildiginda 1999-2022
yillar1 arasinda yliksek yogunluklu yapilagsma alanlarinin 4,75
km? artarak 9%24,28’lik Onemli bir artis gosterdigi ortaya
¢ikmustir. Buna karsilik yesil alanlarda 6nemli oran ve miktarda
azalmalar gerceklesmistir. 1999 ile 2022 arasinda, Yildirim
ilgesinde yesil alanlar %16,27 oraninda azalirken, yiiksek
yogunluklu yapilasma alanlarin %24,28 oraninda artmasi kentsel
gelisimin  ve yapilasma yogunlugunun hizli  artigini
gostermektedir (Tablo 2).

Tablo 2. Yildirnm ilcesinde NDVI baglaminda 1999-2022 yillari arasi alansal degisimler
Table 2. Areal changes in Yildirim District between 1999 and 2022 in terms of NDVI

Kategori 1999 (km?) 2022 (km?) Degisim(km?) Degisim(%)
Yuksek yogunluklu yapilasma 19,56 24,31 4,75 km? 24,28%

Orta yogunluklu yapilasma 12,42 11,73 -0,69 km? -5,55%
Dusuk yogunluklu yapilasma 17,20 16,10 -1,10 km? -6,40%

Yesil Alan 18,20 15,24 -2,96 km? -16,27%
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Sekil 6. NDVI, NDBI ve Ul analizleri karsilagtirmasi
Figure 6. Comparison of NDVI, NDBI and Ul analyzes

Genel olarak mikro 6l¢ekli alanlarda NDVI, NDBI ve Ul
analizlerinin hangisinin degisimleri daha iyi tespit ettigini ve
daha dogru sonuglar verdigini test etmek i¢in 6rnek alan segilerek
degisimler tespit edilmistir. Bunun i¢in Yildirim ilgesindeki
belirli bir aligveris merkezi ve cevresi se¢ilmis degisimler
incelenmistir. Bu inceleme neticesinde NDVI analizinin yerlesim
birimlerinin degisimi yoniindeki tespitinin daha tutarli ve
dogrulugunun daha fazla oldugu gorilmiistir. Bu baglamda,
Yildirim ilgesindeki belirli bir aligveris merkezi (AVM) ve
cevresindeki yapilagmanin, karsilastirmali olarak NDVI, NDBI
ve Ul analizleri araciligiyla farkli bicimlerde nasil ortaya ¢iktig1
Sekil 6’da goriilmektedir. NDVI, NDBI ve UI analizleri
sonuglarinin karsilastirtlmasi igin 6rnek olarak ele alinan AVM
ve cevresindeki kentsel yapilagsmanin tespiti sonucunda, NDBI
ve Ul analizlerinde yapilasma alanlarindaki ayirimin belirginligi
ve netliginin daha diisiik diizeyde oldugu goriilmektedir. Buna
karsilik, NDVI analizinin, AVM, yollar ve cevresindeki bitki
oOrtlisiiniin ve yesil alan katmanlarinin daha net bir sekilde ayirt
edilmesini saglayarak, kentsel alan ve dogal dgelerin daha iyi
tespitini yaptig1 ortaya ¢ikmustir.

Analiz sonuglart neticesinde, NDVI analizinin diger analizi
yontemlerine gore yerlesim yerleri ve yesil alanlar arasindaki
sinirlart belirlemede daha net ve hassas sonuglar vermesi
sebebiyle daha etkili oldugu goriilmiistiir. Bu nedenle mahalle
diizeyindeki analizlerde NDVI analizi yontemine odaklanilarak
NDVI analiz yontemi tercih edilmistir. Sekil 7’de Yildirim
ilgesinde bulunan 69 mahalleden bazi mahallelerin NDVI
analizine gore 1999-2022 yillari arasindaki yapilagsma yogunlugu
degisimini gosteren Ornek haritalar verilmistir. Haritalarda
kirmizi renk yiliksek yogunluklu yapilagma alanlarini, turuncu
renk orta yogunluktaki yapilagsma alanlarini, sar1 renk diisiik
yogunluktaki yapilagma alanlarini, yesil renk ise farli tiirdeki
tim yesil alanlar1 gostermektedir. Yildirim ilgesindeki bazi
mabhallelerin 1999-2022 yillar1 arasindaki kentsel yapilasma
yogunlugu degisiminin karsilagtirilmasit i¢in olusturulan bu
haritalar, Yildirim ilgesinin sehirsel biiylimesi ve yapilasma
yogunlugundaki degisimi gdzlemlemek icin firsat sunarken ayni
zamanda mahalle diizeyinde yapilan planlama calismalar1 i¢in
ongoriiler de saglamaktadir.
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Sekil 7. Mahallelerin NDVI analizi yapilagma yogunlugu degisim ornekleri (1999-2022)
Figure 7. NDVI analysis of neighborhoods, examples of changes building density (1999-2022)

1999 ve 2022 yillari arasinda Yildirim ilgesi mahallelerinin
yiiksek, orta ve disik yapilasma yogunlugu ile yesil alan
dagilimlarini gosteren karsilastirma verileri kilometrekare (km?)
olarak Tablo 3’de sunulmustur. Bu veriler, aynt zamanda ilgenin
23 yillik (199-2022) uzun vadeli kentsel alan degisimini de
gostermektedir. Ilgede 75.Y1l, Ciarénii, Demetevler, Fidyekizik,
Hacivat, Isabey, Karpmar, Mevlana, Millet, Pimerim, Siteler,
Sirinevler, Teferriig, Ulus, Vakif, Vatan ve Yunusemre mahalleleri
degisimin en fazla tespit edildigi mahallelerdir. Buna karsilik bu
mabhaller digindaki mahallelerde degisimlerin ¢ok az oldugu ya
da olmadigi tespit edilmistir.

5. SONUC VE TARTISMA

Bu ¢alismada, Bursa’nin metropoliten ilgelerinden biri olan
Yildirim ilgesinin 1999-2022 yillart arasindaki kentsel degisimi,
NDVI, NDBI ve UI analizleri kullanilarak incelenmistir. Elde
edilen bulgular, NDVI analizinin kentsel gelisim trendlerini
daha tutarli ve detayli bir sekilde ortaya koydugunu
gostermektedir.
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Tablo 3. NDVI analizine gére mahallelerin yapilasma yogunlugu degerleri (km?)
Table 3. Building density values of neighborhoods according to NDVI analysis (km?)

1999 Yili (km?)

2022 Yili (km?)

Mahalle Adi
152 Evler
75.y1l
Akgaglayan
Anadolu
Arabayatag
Baglaralti
Balaban
Baruthane
Beyazit
Cumalikizik
Cinaréni
Davutdede
Davutkadi
Degirmenlikizik
Degirmendni
Demetevler
Duaginari
Egitim
Emirsultan
Erikli
Ertugrulgazi
Esenevler
Fidyekizik
Gulluk
Hacivat
Haciseyfettin
Hamamlikizik
Hocatagkin
isabey
Kaplikaya
Karaagac
Karamazak
Karpinar
Kazimkarabekir
Kurtoglu
M.Akif Ersoy
Maltepe
Mevlana
Meydancik
Millet
Mimarsinan
Mollaarap
Musababa
Namazgah
Ortabaglar
Pimerim
Samanli
Selcukbey
Selimzade
Siracevizler
Sinandede
Siteler
Sirinevler
Suikraniye
Teferriig
Ulus
Umurbey
Vakif

Vatan
Yavuzselim

Yiiksek Yogunluk Orta Yogunluk

0,47
0,22
0,59
0,44
0,55
0,38
0
0,21
0,31
0,14
0,31
0,14
0,2
0,51
0,98
0,25
0,7
0,31
0,14
0,33
0,34
0,5
0
0,33
0,43
0,11
0
0,05
0,06
0,16
0,12
0,05
0,69
0,33
0,07
0,22
0,21
0,14
0,06
0,31
0,84
0,27
0,07
0,07
0,52
0,48
0,19
0,34
0,06
0,22
0,23
0,1
0,43
0,38
0
0,31
0,11
0,1
0,26
0,52

0,13
0,29
0,23
0,05
0,39
0,38
0

0
0,01
0,66
0,36
0,01
0,04
0,1
1,1
0,22
0,01
0,05
0,06
0,07
0,14
0,06
0,08
0,02
0,28
0,01
0,08
0,02
0,24
0,11
0,04
0,03
1,02
0,22
0,02
0
0,02
0,11
0,02
0,69
0,27
0,24
0,02
0,02
0
0,24
1,55
0
0,01
0,02
0,05
0,15
0,56
0,07
0,06
0,1
0,04
0,7
0,28
0,03

Dustik Yogunluk Yesil Alan

0,05
0,56
0,13
0,01
0,42
0,07
0,08
0

0
0,54
0,52
0

0
0,01
0,82
0,07
0,05
0

0

0
0,03
0,02
0,3
0,02
0,17

0,36

1,09
0,04
0,01

0,23
0,21

0,07
0,01
1,28
0,01
0,29
0,01

0,29
5,63

0,01

0,05
0,62

0,09
0,05
0,01
2,12
0,18
0,01

0
1,22
0,2
0
0,18
0,02
0,71
0

0
2,3
0,15

Yiiksek Yogunluk
0,47
0,37
0,59
0,44
0,55
0,38
0
0,21
0,31
0,14
0,79
0,14
0,2
0,51
0,98
0,37
0,7
0,31
0,14
0,33
0,35
0,5
0,16
0,33
0,65
0,11
0
0,05
0,35
0,16
0,12
0,05
0,98
0,33
0,07
0,22
0,21
0,29
0,06
1,56
0,84
0,27
0,07
0,07
0,52
0,49
0,19
0,34
0,06
0,22
0,23
0,12
0,75
0,38
0,13
0,38
0,11
0,5
0,5
0,52

Orta Yogunluk
0,13
0,25
0,23
0,05
0,39
0,38
0,05
0
0,01
0,66
0,19
0,01
0,04
0,1
11
0,11
0,06
0,05
0,06
0,07
0,18
0,08
0,19
0,04
0,21
0,01
0,08
0,02
0,22
0,13
0,04
0,02
0,76
0,22
0,02
0
0,02
0,07
0,02
0,51
0,27
0,24
0,02
0,02
0
0,26
1,55
0,02
0,01
0,02
0,05
0,21
0,45
0,07
0,07
0,05
0,04
0,71
0,17
0,03

Dustik Yogunluk
0,05
0,72
0,13
0,01
0,42
0,07
03
0

0
0,54
0,21
0

0
0,01
0,82
0,06
0,01
0

0

0
0,04
0,02
0,39

0,16
0,36

1,09
0,03
0,01
0,01
0,22
0,21

0,03
0,01
0,61
0,01
0,29
0,01

0,29
5,63
0,01
0,01

0,09
0,57

0,05
0,05
0,01

0,08
0,01

Yesil Alan

0
0,95
0,2
0
0,18
0,02
0,44
0

0
2,3
0,15

[« el NeNoNeoNe]
-
~N

0,07

1,93

0,91

0,03
0,08

0,03

w

0,01
0,01

1,51
0,01
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Yediselviler 0,16 0 0 0 0,16 0 0 0
Yenimahalle 0,07 0,03 0,02 0 0,07 0,03 0,02 0
Yesil 0,06 0,04 0 0 0,06 0,04 0 0
Yesilyayla 0,19 0 0 0 0,19 0 0 0
Yildirnm 0,15 0,03 0 0 0,15 0,03 0 0
Yigitler 1,33 0,23 0,07 0,09 1,33 0,26 0,13 0
Yunusemre 0,38 0,29 0,55 0,62 0,82 0,31 0,28 0,43
Zeyniler 0 0 0,02 0,01 0 0 0,02 0,01
Zumrutevler 0,36 0,02 0 0 0,36 0,02 0 0

NDVI’in tutarli ve giivenilir bir analiz yontemi oldugunu
kanitlayan bulgular, “Uzaktan Algilama Teknolojileri ile Bolu
Ilinde Arazi Kullammmindaki Degisimin Tespiti” (Ekinci, 2013)
ve “Kentsel Biiylimenin Modellenmesi ve Simiilasyon
Modelleri” (Yazici, Oztiirk, & Ayazli, 2019) calismalariyla da
uyum gostermektedir. Ayrica, “Uzaktan Algilama Verilerinden
Kentsel Biiylime ve Yayilma Analizi, Niifus Projeksiyonu:
Kéycegiz Ornegi” (Kog ve Bayazit, 2022) calismasiyla yapilan
karsilastirmalar da bu durumu desteklemektedir. Bu analizler,
NDVTI’in gevresel degisimlerin izlenmesinde sundugu detayli
verilerin 6nemini vurgulamaktadir.

Google Earth Engine kullanilarak gergeklestirilen “Eskigehir
ili Arazi Kullanim Haritalarinin Uretimi” ¢alismas1 (Aghlmand,
Kalkan, Onur, Oztiirk vd., 2021) da Yildirim ilgesi calismastyla
paralellik gostermektedir. Her iki ¢aligmada da NDVI ve diger
analizlerin kentsel ve ¢evresel degisikliklerin analizinde etkinligi
vurgulanmakta ve Google Earth Engine’in giiglii bir ara¢ olarak
kullanim1 6ne ¢ikarilmaktadir.

Calismada elde edilen bulgular, Esenyurt ilgesi i¢in yapilan
benzer ¢alismada oldugu gibi, NDVI’in yesil alanlarin ve kentsel
yapilasmanin takibinde kritik bir ara¢ oldugunu gostermektedir
(Kaya & Dervisoglu, 2023). Yapilan ¢aligmayla CBS teknikleri
ve spektral indekslerin kentsel planlama ve ¢evre yonetiminde
uygulanmasinin gerekliligi bir kez daha 6ne ¢ikmaktadir.

NDVI analizinin kentsel gelisim ve degisimleri ortaya
cikarma potansiyeli bu ¢alismada acikca goriilmektedir. Yildirim
ilgesinde yesil alanlarin azalmasi ve yapilasma yogunlugunun
artist gibi degisimler, bu analizle hassas bir sekilde tespit
edilmistir. Elde edilen bulgular, NDVI'in &zellikle kentsel
alanlardaki degisiklikleri izleme ve belgeleme konusunda etkili
bir yontem oldugunu gostermektedir.

Bu ¢aligmanin bilimsel katkisi, ¢alismada NDVI, NDBI ve
Ul analizlerinin birlikte kullanilmasiyla kentsel degisim
stireclerinin detayli bir sekilde analiz edilmesidir. NDVI'in
kentsel alanlardaki degisimleri hassas bir sekilde tespit edebilme

yetenegi, siirdiiriilebilir sehir planlama stratejileri i¢in 6nemli bir

aragtir. Caligma, kentsel gelisim dinamiklerinin anlagilmasinda
ve cevresel degisikliklerin izlenmesinde CBS ve uzaktan
algilama tekniklerinin etkinligini gdstermektedir. Ayrica, bu
analizlerin Google Earth Engine gibiileri teknoloji platformlartyla
entegre edilmesi, veri igleme ve analiz siireclerinin hizini ve
dogrulugunu artirmaktadir. Bu baglamda, calisma, kentsel
planlama ve c¢evre yoOnetimi alanlarinda yeni stratejilerin
gelistirilmesine katki saglamaktadir.

Bu ¢alisgma, NDVI’mn kirsal ve kentsel alanlardaki ¢evresel
degisimlerin izlenmesindeki potansiyelini ortaya koyarak,
gelecekteki planlama stratejileri i¢in 6nemli bir referans
sunmaktadir. Ornegin, Yildirim ilgesinde hizla artan yapilasma
yogunlugu alanlar1 ve buna karsilik azalan yesil alanlar,
siirdiiriilebilir sehir planlamasi i¢in acil miidahale edilmesi

gereken yerleri isaret etmektedir.

NDVI ve diger CBS tekniklerinin avantajlari arasinda yiiksek
hassasiyet ve genis kapsamli analiz imkanlari bulunmaktadir.
Fakatbuanalizlerinsinirliliklarida g6z 6niinde bulundurulmalidir.
Ornegin, kirsal alanlarda yerlesim tespiti veya farkli yerlesim
birimlerinde sonuglarin degisken olabilecegi unutulmamalidir.
Bu nedenle kiyaslamali analizlerin yapilmasi gerekmektedir. Bu
tir bir yaklasim, CBS tekniklerinin ¢esitli cografi kosullarda
daha giivenilir sonuglar vermesine katki saglar.

Calismada en cok degisim gosteren mahalleler 75.Y1l,
Crmarénii, Demetevler, Fidyekizik, Hacivat, Isabey, Karapmar,
Mevlana, Millet, Siteler, Sirinevler, Teferrii¢, Ulus, Vakif, Vatan
ve Yunusemre mahalleleridir. Bu mahallelerdeki degisiklikler,
Yildirim ilgesindeki hizli niifus artist ve artan yapilagsma
baskisindan kaynaklanmaktadir. Ozellikle sanayi yogunlugunun
artisi, bu mahallelerde kentsel biiylimeyi hizlandirmis, yesil
alanlarin azalmasina ve yapilagsma yogunlugunun énemli 6lgiide
artmasimna neden olmustur. Ayrica, bu mahallelere goc
hareketlerinin artmasi ve yeni konut projelerinin hayata
gecirilmesi, ilgedeki kentsel dinamikleri degistirmistir. NDVI
analiz sonuglari, yesil alanlarin %16,27 oraninda azaldigini ve
bu durumun gevresel siirdiiriilebilirlik agisindan 6nemli bir sorun

olusturdugunu gostermektedir.
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Elde edilen sonuglar, Yildirim ilgesinin kentsel degisim
stireclerini anlamada yeni perspektifler sunmakta ve NDVI’in
yapilasma yogunlugu degisimlerini izleme konusunda etkili
oldugunu  gostermektedir.  Ayrica  gelecekteki  kentsel
projeksiyonlart sekillendirmede planlama stratejilerine 151k
tutmakta dnemli bir kaynak olustururken, siirdiiriilebilir kentsel

gelisimin 6nemini de vurgulamaktadir.

Hakem Degerlendirmesi: Dig bagimsiz.

Yazar Katkilari: Calisma Konsepti/Tasarim- Z.B., A.U.; Veri Toplama- A.U., Z.B.; Veri
Analizi/Yorumlama- A.U., Z.B.; Yaz1 Taslagi- A.U., Z.B.; Igerigin Elestirel incelemesi- Z.B.,
A.U.; Son Onay ve Sorumluluk- Z.B., A.U.

Cikar Catismasi: Yazarlar ¢ikar catismasi beyan etmemislerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- Z.B., A.U.; Data Acquisition- A.U.,
Z.B.; Data Analysis/Interpretation- A.U., Z.B.; Drafting Manuscript- A.U., Z.B.; Critical Re-
vision of Manuscript- Z.B., A.U.; Final Approval and Accountability- Z.B., A.U.

Conflict of Interest: Authors declared no conflict of interest.

Financial Disclosure: Authors declared no financial support.

KAYNAKCA /REFERENCES

Aghlmand, M., Kalkan, K., Onur, M. 1., Oztiirk, G., vd. (2021). Google
Earth Engine ile arazi kullanimi haritalarinim iiretimi. Nigde Omer
Halisdemir Universitesi Miihendislik Bilimleri Dergisi, 10(1), 38-
47. https://doi.org/10.28948/ngumuh.795977

Batty, M. (2013). The new science of cities. MIT press.

Bursa Yildirim Belediyesi (2023). Yildirim hakkinda. (Erisim tarihi: 05
Aralik 2023). https://www.yildirim.bel.tr/tr/yildirim/hakkinda-8927

Collins, N. M. (1988). R. Clarke (ed.) 1986. The handbook of ecological
monitoring. A GEMS/UNEP Publication, Oxford University Press.
ISBN 0-12-854590-8. Journal of Tropical Ecology, 4(4), 412—413.
doi:10.1017/S0266467400003096.

Colwell, J. E. (1974). Vegetation canopy reflectance. Remote Sensing of
Environment,  3(3), 175-183.  https://doi.org/10.1016/0034-
4257(74)90003-0

Derakhshan, S., Cutter, S. L., & Wang, C. (2020). Remote sensing
derived indices for tracking urban land surface change in case of
earthquake recovery. Remote Sensing, 12(5), 895. https://doi.
0rg/10.3390/rs12050895

Ekinci, D. (2013). Uzaktan algilama teknolojileri ile Bolu ilinde arazi
kullanimindaki degisimin tespiti. Cografya Dergisi, 1(24), 18-37.

Goodchild, M.F.(1992). Geographical informationscience. International
Jjournal of geographical information systems, 6(1), 31-45.

Gorelick, N., Hancher, M., Dixon, M., Ilyushchenko, S., Thau, D., &
Moore, R. (2017). Google Earth Engine: Planetary-scale geospatial
analysis for everyone. Remote Sensing of Environment, 202, 18-27.
https://doi.org/10.1016/j.rse.2017.06.031

Jensen, J. R. (2009). Remote sensing of the environment: An earth
resource perspective 2/e. Pearson Education India.

Kapluhan, E. (2014). Cografi Bilgi Sistemleri’nin (CBS) cografya
dgretiminde kullaniminin 6nemi ve gerekliligi. Marmara Cografya
Dergisi (29). https://doi.org/10.14781/mcd.85148

Kaya, Z., & Dervisoglu, A. (2023). Determination of Urban Areas
Using Google Earth Engine and Spectral Indices; Esenyurt Case
Study. International Journal of Environment and Geoinformatics,
10(1), 1-8. https://doi.org/10.30897/ijegeo.1214001

Kog, C., & Bayazt, Y. (2022). Uzaktan algilama verilerinden kentsel
biiyiime ve yayilma analizi, niifus projeksiyonu: Kéycegiz 6rnegi,
Mugla-Tiirkiye. Avrupa Bilim Ve Teknoloji Dergisi(38), §8-15.
https://doi.org/10.31590/ejosat.1091854

Moore, D. R., Mccutcheon H., 2002. GIS in a Knowledge
Domain:Bringing GIS to operational integration in Spatial Planning,
8th EC-GI&GIS Workshop; ESDI.

Saaty, T. L. (1980). The analytic hierarchy process (AHP). The Journal
of the Operational Research Society, 41(11), 1073-1076.

Tarantino, C., Forte, L., Blonda, P., Vicario, S., Tomaselli, V.,
Beierkuhnlein, C., & Adamo, M. (2021). Intra-Annual Sentinel-2
Time-Series Supporting Grassland Habitat Discrimination. Remote
Sensing, 13(2), 277. https://doi.org/10.3390/rs13020277

Tiimertekin, E. (2007). Planlama egitimi cografya iligkisi iizerine. A.
Mengi (Ed.), Kent ve planlama (Geg¢misi korumak gelecegi
tasarlamak) kitab1 iginde (s.225-236). Ankara: imge Kitabevi.

Waulder, M. A., Coops, N. C., Roy, D. P., White, J. C., & Hermosilla, T.
(2018). Land cover 2.0. [International Journal of Remote
Sensing, 39(12), 4254-4284.

Yazicy, A. D., Oztiirk, D., & Ayazly, 1. E. (2019). Kentsel biiyiimenin
modellenmesi ve simiilasyon modelleri. International Journal of
Management Science and Information Technology (IJMSIT), 3(1),
44-47.

Zha, Y., Gao, J., & Ni, S. (2003). Use of Normalized Difference Built-
Up Index in Automatically Mapping Urban Areas from TM Imagery.
International Journal of Remote Sensing, 24, 583-594. https://doi.
org/10.1080/01431160304987

81






Cografya Dergisi — Journal of Geography, 2024, 49: 83-96 Research Article / Arastirma Makalesi

DOI: 10.26650/JGE0G2024-1452908
%" COGRAFYA DERGISI IST ANBUL
= JOURNAL OF GEOGRAPHY )5 UNIVERSITY
~49 2024, (48) fwsT PRESS
- w==  https://iupress.istanbul.edu.tr/en/journal/jgeography/home

Evaluation of Potential Soil Erosion Areas in the Ladik Lake Basin via
AHP and GIS Integration (Samsun, Tiirkiye)*

Ladik Golit Havzast’ndaki Potansiyel Toprak Erozyonu Alanlarinin AHP ve CBS
Entegrasyonu ile Degerlendirilmesi (Samsun, Tiirkiye)

Fatih OCAK! ®, Muhammet BAHADIR?

'Samsun Universitesi, Kavak MYO, Mimarlik ve Sehir Planlama, Cografi Bilgi Sistemleri, Samsun, Tiirkiye
20Ondokuz May1s Universitesi, insan ve Toplum Bilimleri Fakiiltesi, Cografya, Samsun, Tiirkiye

ORCID: F.O. 0000-0002-1088-3762; M.B. 0000-0001-5068-4250

ABSTRACT

Soil is a fundamental element essential for living organisms, agricultural activities, and food supply. Therefore, the presence and conservation of this
fundamental element are crucial for sustainable land management. The Ladik Lake Basin, which was analyzed in this study, is a tectonic basin located in the
Northern part of Turkey in the Middle Black Sea Region. Within the scope of this research, soil erosion susceptibility analysis was conducted using Analytical
Hierarchy Process (AHP) and Geographic Information Systems (GIS) techniques, considering multiple geographical factors in the Ladik Lake Basin. In the
analyses, eight (8) geographical factors were used: slope, soil depth, lithology, elevation, land use, drainage density, drainage frequency, and precipitation.
As a result of the analysis, four (4) distinct levels were identified for soil erosion susceptibility, classified as low, moderate, high, and very high, and the
findings revealed that 27.44 % of the basin exhibited low susceptibility, 14.63 % moderate susceptibility, 36.30 % high susceptibility, and 21.63 % very high
susceptibility to soil erosion. Preventing or slowing soil erosion is possible through various measures. In a basin with intensive agricultural use, appropriate
agricultural practices and crop selection based on slope values are the primary considerations. Such studies serve as a guide for decision makers in taking
on-site measures to prevent erosion. Additionally, attention is drawn to the necessary efforts for preventing and reducing erosion in the study area based
on the results obtained.

Keywords: Soil Erosion, Soil Erosion Susceptibility Analysis, Analytical Hierarchy Process (AHP), Geographic Information Systems (GIS), Ladik Lake Basin

oz
Toprak basta canl yasami, tarimsal faaliyetler ve gida tedariki icin gerekli olan temel bir unsurdur. Dolayisiyla bu temel unsurun varhidr ve korunmasi
strdirulebilir arazi yonetimi icin son derece 6nemlidir. Bu calismada ele alinan Ladik Golii Havzasi, Tiirkiye'nin kuzeyinde, Orta Karadeniz Bolimi'nde yer
alan tektonik bir havzadir. Arastirma kapsaminda Ladik Goli Havzasi'nda birden ¢ok cografi faktoriin Analitik Hiyerarsi Prosesi (AHP) ve Cografi Bilgi
Sistemleri (CBS) teknikleri kullanilarak toprak erozyonu duyarllik analizi gerceklestirilmistir. Analizler yapilirken egim, toprak derinligi, litoloji, yiikseklik,
arazi kullanimi, drenaj yogunlugu, drenaj sikhdi ve yagis olmak tizere sekiz (8) cografi faktor kullanilmistir. Analiz sonucunda toprak erozyonu duyarliligi icin
disuk, orta, ylksek ve ¢ok yiiksek olmak tzere dort (4) farkh dlzey belirlenmis ve havzanin %27,44'G disik, %14,63'U orta, %36,30'u ylksek ve %21,63'U
cok yiksek diizeyde toprak erozyonu duyarliligi tespit edilmistir. Buradaki ylizde oranlarini %27,44'tinde disuk, %14,63'linde orta, %36,30'unda yiiksek,
%21,63'linde ¢ok yliksek diizeyde toprak erozyonu duyarliligi tespit edilmistir. Toprak erozyonun éniine ge¢cmek ya da erozyonu yavaslatmak alinabilecek
bazi 6nlemlerle mimkinduir. Tarimsal kullanimin yogun oldugu havzada egim degerlerine uygun tarimsal isleme ve iriin se¢imi ilk akla gelen uygulamadir.
Bu tiir calismalar karar vericilere erozyona karsi yerinde dnlemler almalari icin yol gdsterici niteliktedir. Ayrica calisma neticesinde elde edilen sonuglara
yonelik calisma sahasinda erozyonun dnlenmesi ve azaltilmasi icin gerekli ¢alismalarin neler oldugu konusuna da dikkat ¢ekilmistir.

Anahtar kelimeler: Toprak Erozyonu, Toprak Erozyonu Duyarlilik Analizi, Analitik Hiyerarsi Streci (AHP), Cografi Bilgi Sistemleri (CBS), Ladik Golu Havzasi
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1. INTRODUCTION

Soil, formed under different physical conditions, is considered
a crucial natural resource worldwide (Duman and Ircan, 2022)
and is especially essential for the conduct of agricultural
activities. Additionally, soil provides raw material for many
natural or artificial products (plants, drugs, food, glass, etc.) used
in human life, directly or indirectly influencing their formation
or production. Despite their significant importance to human
life, various adverse anthropogenic impacts, such as incorrect
land use and agricultural practices, disrupt the natural structure
of soils, facilitating the transport of soil by interrupting the soil
formation process (Duman and Ircan, 2022). Although soil
transport is a fundamental process in soil formation, the
acceleration of this process due to various anthropogenic
disturbances adversely affects the quality of both soil and the
environment (Lal, 2001; Kiigiiker and Giraldo, 2022). The upper
layer of soil, rich in organic matter and humus, is transported by
wind or water, leading to soil erosion, which is a significant
environmental issue, particularly in agricultural areas (Maity
and Mandal, 2019). Therefore, soil erosion resulting from
interruptions in the natural soil formation process impedes the
development of fertile soils.

Soil erosion, which is accepted as the most significant issue
contributing to the disruption of the natural structure of lands, is
recognized globally as a serious environmental threat (Pimentel,
2006; Ebabu et al., 2019; Aneseyee et al., 2020). On a global
scale, approximately 25-40 billion tons of soil are eroded from
the surface of the Earth each year, attributed to both physical and
anthropogenic influences (Wei et al., 2018; Asfaw et al., 2020).
Soil erosion continues to escalate gradually due to incorrect land
use, improper agricultural practices, and the increasing frequency
and impact of natural disasters (flooding, storms, hurricanes,
landslides, etc.). The FAO and ITPS (2015) report on the “Status
of the World’s Soils” emphasizes this situation and states that
without necessary precautions, soil loss will persist, resulting in
the loss of 1.5 million km? of land (FAO and ITPS, 2015). In the
specific context of Turkey, due to both topographical and climatic
diversity, approximately 90% of the country’s lands are affected
by soil erosion (Kii¢liker and Giraldo, 2022). Furthermore,
Turkey is highly susceptible to soil erosion not only due to its
topographical and climatic features but also due to its geological
and soil characteristics (Danacioglu and Tagil, 2017). Despite
this high susceptibility, Turkey has managed to reduce the
amount of soil transported by rivers from around 500 million
tons in the 1970s to 154 million tons today through various
measures taken (reforestation activities, changes in irrigation

techniques in agricultural areas and erosion control efforts)
(UNCCD, 2018).

Soil susceptibility to erosion is directly associated with both
natural factors (climate, topography, vegetation, etc.) and
human-related factors (Lal et al., 1989; Oldeman, 1992; Lal,
2001). The susceptibility of soil to erosion can vary according to
regional conditions. For instance, areas lacking vegetation or
where vegetation is destroyed by intensive agricultural activities
are more exposed to external forces, increasing soil susceptibility
to erosion. On the contrary, areas with relatively dense vegetation
and fewer agricultural activities tend to be more resistant to soil
erosion and exhibit lower susceptibility. Climate, topography,
soil characteristics (texture, type, permeability, etc.), natural
elements such as vegetation, along with human factors including
the type and intensity of agricultural activities, urbanization,
land use, and overgrazing, are the primary factors causing soil
loss, and these factors influence the intensity of erosion
(Tifekgioglu et al., 2012; Leh et al., 2013; Tiifek¢ioglu et al.,
2018; Wynants et al., 2019; Olorunfemi et al., 2020; Wen and
Deng, 2020; Kii¢liker and Giraldo, 2022).

To ensure the continuity of agricultural activities, mitigate
soil-related environmental issues, and implement long-term
environmental management plans, controlling soil erosion is
crucial. Controlling soil erosion involves monitoring and
predicting its effects. Therefore, taking preventive measures
against previously predicted and monitored soil erosion is vital
for the implementation of various conservation plans (Kigiiker
and Giraldo, 2022). Additionally, spatially mapping soil erosion
is among the practices that can help minimize problems by
accurately expressing their effects and facilitating the anticipation
of necessary measures (Rahman et al., 2009). For this reason,
Geographic Information Systems (GIS) techniques, which
enable the spatial expression of elements at any location
worldwide, facilitating the detection of not only local but also
regional distributions and ensuring the attainment of precise
results, have been preferred in this study. On the other hand, soil
loss caused by various factors (Danacioglu and Tagil, 2017).
Understanding soil erosion and preventing soil loss through
erosion require knowledge of these factors and control methods
(Renard et al., 2011). There are various methods for calculating
soil erosion susceptibility. Among these, the Universal Soil Loss
Equation (USLE; Wischmeier and Smith, 1978) and its more
detailed version, the Revised Universal Soil Loss Equation
(RUSLE; Renard et al., 1994), along with the Analytical
Hierarchy Process (AHP; Saaty, 1989), which allows the
comparison of various geographical factors, have been employed
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Figure 1. Basin of Lake Ladik location map.

in this study. AHP has been preferred as a multi-criteria analysis
method due to its ability to facilitate the logical and numerical
combination of geographical factors influencing erosion,
incorporating the idea of ranking and weighting, and allowing
pairwise comparisons among all geographical factors used for
the identification of susceptible areas. The AHP guides decision
makers and provides solutions for evaluating soil erosion
susceptibility, revealing the spatial distribution of susceptible
areas, and generating maps. Due to these features, the AHP has
become a frequently chosen method (Kiigiiker and Giraldo,
2022). The AHP, developed by Saaty (1989), partly relies on
subjective interpretation and expert knowledge (Intarawichian
and Dasananda, 2010). Therefore, AHP is preferred for regional
studies (Soeters and Van Westen, 1996; Guzzetti et al., 1999).
This method allows modeling soil loss in an area, revealing soil
erosion-susceptible areas, and monitoring the ongoing erosion
process. Therefore, AHP was selected as the preferred method
within the scope of this study.

1.1. Study Area

Due to the significant contribution of agricultural activities
as essential sources of livelihoods, the Ladik Lake Basin, which

is administratively within the borders of Samsun province in the
Black Sea Region and recognized as a lake basin, was selected as
the study area (Figure 1). The area encompasses a drainage area
of 147.80 km?. Within the study area, there are 18 settlements,
including the Ladik city center.

The study area is a tectonic-formation lake basin surrounded
by high mountains (Bahadir and Uzun, 2021) and covers an area
of 147.80 km?. The elevation generally increases toward the
south in the basin, with an average elevation of 1,085 m.
Additionally, the southern slopes significantly dissected by
short-length rivers, resulting in high-slope terrain. Approximately
30% of the study area was composed of high-slope terrain (Table
1). Due to the substantial elevation difference in the basin, there
was variation in the amount and type of precipitation between
the low and high sections. Precipitation in high elevation areas,
particularly in the southern part of the basin, predominantly
occurs in the form of snow, while low elevation areas and
northern slopes experience more rainfall. The average annual
precipitation over the study area was 602 mm (Table 1). The
annual maximum average temperature in the study area is 15.6
°C, the annual average temperature is 9.4 °C, and the minimum
temperature is 3.8 °C.
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2. MATERIALS AND METHODS

In the scope of the soil erosion susceptibility analysis
conducted in the Ladik Lake Basin, the selection of geographic
factors was determined by considering existing studies in the
literature, field observations, and expert opinions. Accurately
selecting geographic factors is a crucial step to obtain reliable
susceptibility analysis results. For the soil erosion susceptibility
analysis in the Ladik Lake Basin, eight (8) geographic factors
were utilized: slope, soil depth, lithology, elevation, land use,
precipitation, drainage density, and drainage frequency
(Danacioglu and Tagil, 2017; Turan and Dengiz, 2017; Tairi et
al., 2019; Bozali, 2020; Das et al., 2020; Turan and Uzun, 2021;

Duman and ircan, 2022; Kiigiiker and Giraldo, 2022).

The soil erosion susceptibility analysis conducted in the
Ladik Lake Basin consists of three stages (Figure 2); data
production using GIS, field observations, and AHP. After
selecting the geographic factors, in the first stage of the study,
data were obtained from various institutions for susceptibility
analysis, and secondary data were derived from these sources
based on the type and usage of the geographic factor. In the data
lithological wunits from 1/100,000-scale
geological maps and contour lines from 1/25,000-scale

production stage,

topographic maps were produced using GIS techniques.
Additionally, elevation and slope analyses were conducted to
create a 10-m resolution Digital Elevation Model (DEM) for the
study area using contour lines. The drainage network for the
basin was extracted from 1/25,000 topographic maps, drainage
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density was calculated using line density analysis, and drainage
frequency analysis was performed using hydrology tools within
GIS. Soil data were accessed through the TAD Portal (Non-
Agricultural Authorization and Soil Survey Portal). Furthermore,
current land use was determined using a controlled classification
method with Sentinel-2 satellite images for the years 2017-2021
and finally, rainfall maps for the area were generated using
interpolation techniques with precipitation data obtained from
the General Directorate of Meteorology. Immediately after data
collection, a geographic database was designed to calculate
erosion susceptibility in the Ladik Lake Basin, and all derived
primary and secondary data were categorized within this
database.

The second stage of the study included the application of the
AHP technique to identify areas susceptible to soil erosion in the
Ladik Lake Basin and to establish the weights among the selected
geographic factors. The AHP method allows the identification of
the most suitable and unsuitable factors based on the impact
scores assigned between multiple main and sub-criteria (ranging
from 1 to 9) (Saaty, 1989). Therefore, the AHP method is widely
used to determine areas susceptible to soil erosion (Kiiciiker and
Giraldo, 2022). The AHP technique is performed in three
consecutive steps: (i) creating a decision hierarchy among the
selected factors, (ii) establishing pairwise comparison matrices
between possible pairs in this hierarchy, and (iii) ultimately
calculating weights and a consistency rate for all factors
(Intarawichian and Dasananda, 2010). After establishing the
decision hierarchy in the AHP procedure, it is essential to
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Figure 2. Soil erosion susceptibility analysis workflow diagram.
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determine the superiority or ranking of geographical factors
relative to each other. This stage directly influences the outcome
of AHP. Therefore, expert opinions, past studies, and experience
should be considered when determining impact scores among
geographical factors. The ranking of importance among
geographical factors is determined according to Saaty’s (1989)
developed importance scale, where scoring between 1 and 9 is

possible (Saaty, 1989). In this scale, a high score indicates a
more influential geographical factor, while a low score indicates
a less influential factor. Both weights and consistency rates were
calculated for the geographical factors used in the study
according to Saaty (1989). According to Saaty (1989), the
calculated consistency rate should be < 10 %. If the consistency
rate is below 10 %, the decision hierarchy should be reviewed,

Table 1. Numerical values of geographical factors used in soil erosion susceptibility analysis.

Sub-criterion Weight

Geographical Factor Sub-Criteria Area (%) Consistency (%) Weight (%)
km? %
<2 39,87 26,98 4,7
2-5 18,56 12,56 10,5
Slope (°) 5-15 43,45 29,40 19,8 4 25,4
15-35 44,16 29,88 28
>35 1,76 1,19 37
Very shallow 31,30 21,18 41,3
. Shallow 82,06 55,52 41,3
Soil Depth Moderate 28,72 19,43 12,1 2 15:2
Deep 572 3,87 53
Alluvium 1] 42,51 28,76 9,6
Limestone 15,18 10,27
Pebbles, saerstones, claystones, I 7.25 4,91 25,1
limestone
Serpentine, sandstone, agglome- 0,93 0,63
rate, and tuff
Lithology Shist, phyllite, catechist, limes- 0,65 0,44 2 18,6
tone
Pebble, sandstone, marl,and | 27 183 65,3
mudstone
Pebble, mudstone 8,77 5,93
Limestone, claystone, and marl 59,51 40,26
Conglomerate, sandstone 10,3 6,97
<900 37,28 25,22 2,7
900-1.000 39,57 26,77 3,9
1.000-1.200 35,55 24,05 58
Elevation (m) 1.200-1.400 18,29 12,37 8,7 6 9,5
1.400-1.600 10,21 6,91 12,6
1.600-1.800 5,85 3,96 23,8
>1.800 1,05 0,71 42,5
Wetlands 11,71 7,92 2,6
Woodlands 58,47 39,56 4.4
Agricultural areas 46,02 31,14 26,3
Land Use Settlement areas 7,69 5,20 18,1 8 15,9
Bareland 0,52 0,35 39
Pasture 23,39 15,83 9,6
<1,57 12,18 8,24 6,2
1,58-2,05 17,21 11,64 9,9
Drainage Density (Dd) 2,06-2,37 62,05 41,98 16,1 2 3,7
2,38-2,82 47,09 31,86 26,2
>2,83 9,27 6,27 41,6
<45 19,31 13,06 9,8
Drainage Frequency (Fs) 45-60 87,33 59,09 33,4 3 4,8
>60 41,16 27,85 56,8
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and the impact scores assigned to the geographical factors should
be checked.

Due to the advantages mentioned above within the scope of
the study, the AHP method was selected. Using this method,
pairwise comparison matrices were created among the identified
geographical factors for soil erosion susceptibility analysis in the
Ladik Lake Basin. Initially, the seven (7) main geographical
factors were divided into sub-categories, and pairwise
comparison matrices were established for both sub-categories
and main factors. By conducting these pairwise comparison
matrices, weight rates were calculated for each geographical
factor to be used to identify areas susceptible to soil erosion.
Consistency rates, which provide foresight for the use of
geographical factors in susceptibility analysis, were also
calculated. The weight and consistency rates of the geographical
factors used in soil erosion susceptibility analyses were
calculated using the version of the program designed by K.D.
Goepel died on September 15, 2018 (Goepel, 2013).

The AHP provides a numerical expression of natural disaster
susceptibility; however, it alone is not sufficient to represent
geographical factors. To give spatial significance to the weight
rates calculated by AHP for the susceptibility assessment of
natural disasters, additional techniques based on location are
required to determine where susceptibility is high or low. In this
context, among the techniques that give spatial identity to
calculated weight rates, Geographic Information Systems (GIS)
stand out. GIS facilitates the spatial determination of
susceptibility to soil erosion, as in many natural disasters by
using geographical factors that are spatially considered and used.
In the final stage of the study, various spatial analysis processes
(data transformation, reclassification, cell size, extent adjustment,
etc.) were conducted using GIS techniques for all main and sub-
geographical factors for which weight ratios were calculated, as
in the initial stage. Finally, for the soil erosion susceptibility
analysis, all data were converted to raster data format, each with
a resolution set at 10m, and a weighted overlay tool was used to
perform the soil erosion susceptibility analysis for the study
area. The resulting output was classified into four (4) different
categories: low, moderate, high, and very high. Additionally,
drone shots were taken in the field to reveal the dimensions of
erosion and were incorporated into the study.

3. RESULTS AND DISCUSSION

In this study, which conducted a soil erosion susceptibility
analysis in the Ladik Lake Basin, eight (8) different thematic

data, including slope, soil depth, lithology, elevation, land use,
precipitation, drainage density, and drainage frequency, were
utilized as geographical factors (Table 1).

Slope

Slope is one of the most crucial factors influencing the
erosion process by controlling surface runoff, sun exposure
duration, evaporation, transpiration, and soil moisture
accumulation (Arabameri et al., 2018). Simultaneously, soil
erosion occurring in the thin topsoil layer, which is easily
transportable and constitutes the upper layer of the soil, is
directly proportional to an increase in slope (Duman and ircan,
2022). Indeed, slope is a morphological factor that affects the
soil’s water retention capacity, drainage network, groundwater,
soil formation, vegetation cover, and soil thickness (Gomez and
Kavzoglu, 2005; Altun et al., 2016; Ersayin, 2022). The generally
accepted view is that there is a direct correlation between slope
and soil erosion, and as slope increases, the rate of soil erosion
also increases (Liu et al., 2001; Bozali, 2020).

The Ladik Lake Basin has an average slope of 10.68°, with
the highest slope reaching 58° on the steepest slope. Although
the slope values in the study area are generally quite low in
depression areas, there was a gradual increase toward the
southern slopes, especially from the southern shore of Lake
Ladik. The southern slopes of the basin comprise the areas with
the steepest slope (Akdag and Karadmer Mountain) (Figure 3a;
Table 2).

In the context of soil erosion susceptibility analysis conducted
with AHP, the pairwise comparison matrix highlighted the
proportional impact of slope inclination on soil erosion.
Consequently, lower impact scores were assigned to flat and
near-flat slopes, low to moderately inclined slopes, high scores
to moderately inclined and moderately steep slopes, and highest
scores to very steep slopes (Table 2).

Table 2. Pairwise comparison matrix of the sub-criteria of the
slope factor.

Slope Groups (°) (A) (B) (9} (D) (E)
(A) >2 1 1/3 1/4 1/6 1/6
(B) 2-5 3 1 1/3 1/3 1/3
(C) 5-15 4 3 1 1/2 1/2
(D) 15-35 6 3 2 1 1/2
(E) <35 6 3 2 2 1
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Soil Depth

The primary geographical factor affected by erosion is soil.
Soil exhibits varying resistance against erosion based on the
lithology it forms, the presence of vegetation cover (Duman and
frcan, 2022), slope inclination, and land-use characteristics.

Within the scope of soil erosion susceptibility analysis, soil
depth, a crucial factor in soil movement, was considered. The
Ladik Lake Basin has soils of different types, textures, and
depths. For more accurate results, the soils in the basin have been
categorized into four (4) different groups: very shallow, shallow,
moderate, and deep (Figure 3b; Table 3).

Given their ease of transportation by external forces, the
highest impact score in the pairwise comparison matrix was
assigned to soils with very much shallow depths. Conversely,
due to their relatively more challenging transportability,
moderate-depth soils received a moderate impact score, whereas
soils with greater depths were assigned a lower impact score
compared to other soil groups (Table 3).

Table 3. Pairwise comparison matrix of the sub-criteria of the soil

depth factor.
Soil Depth (A) (B) Q) (D)
(A) Very shallow 1 1 4 7
(B) Shallow 1 1 4 7
(C) Moderate 1/4 1/4 1 3
(D) Deep 1/7 1/7 1/3 1

Lithology

Although it does not directly impact soil erosion, lithology is
another geographical factor used in susceptibility analysis due to
its influence on soil formation. Lithology is a commonly
preferred geographical factor for assessing a region’s
susceptibility to soil erosion and desertification processes (Turan
etal., 2019). Lithological units influence soil formation based on
various characteristics, such as type, permeability, porosity,
hardness, or softness. In this study area, lithological units have
been categorized into three (3) different groups, following the
classification outlined in the studies of Nicholson and Hencher
(1997).

The research area contains rocks with different permeability
characteristics (Figure 3¢; Table 4). Considering the lithological
properties of the rocks, in the pairwise comparison matrix,
alluvial units with permeable characteristics received the lowest
impact scores, moderately permeable karstic rocks received

intermediate scores, and rocks with low permeability received
the highest impact scores (Table 4).

Table 4. Pairwise comparison matrix of the sub-criteria of the
lithology factor.

Lithology (A) (B) (9]

(A)1 1 3 6

(B) Il 1/3 1 3

((a]11] 1/6 1/3 1
Elevation

Elevation is a geographical factor considered in determining
the susceptibility of an area to soil erosion due to its influence on
many natural factors (such as slope, river flow, precipitation,
etc.). For example, increased rainfall at higher elevations leads
to more runoff and faster weathering of soil in these areas,
facilitating soil transport. Concerning soil erosion, as elevation
increases, the permeability of soil on steeper slopes decreases,
resulting in increased susceptibility to erosion in these areas
(Vijith et al., 2012; Thakurdesai and Pise, 2016)

The research area is a tectonic origin basin (Bahadir and
Uzun, 2021), and therefore, there is a significant difference in
elevation; there is a height difference of 1,112 m between the
lowest and highest points. The average elevation in the Ladik
Lake Basin is 1,085 m. In particular, the high slopes south of
Lake Ladik were considerably high. Therefore, when examining
the elevation gradients in the research area, it is observed that,
where the elevation is high, the slope values are also high. To
highlight the effect of elevation on soil erosion susceptibility in
the research area, elevation was categorized into seven (7)
different classes (Figure 3d; Table 5).

Table 5. Pairwise comparison matrix of the sub-criteria of the
elevation factor.

Elevation (m) (A) (B) Q) (D) (E) (F) (GQ)

(A) <900 1 1/2 1/3 1/4 1/5 1/7 1/9
(B) 900-1.000 2 1 1/2 1/3 1/4 1/6 1/8
(C) 1.000-1.200 3 2 1 1/2 1/3 1/5 1/7
(D) 1.200-1.400 4 3 2 1 1/2 1/4 1/6
(E) 1.400-1.600 5 4 3 2 1 1/3 1/5
(F) 1.600-1.800 7 6 5 4 3 1 1/3
(G) >1.800 9 8 7 6 5 3 1

Land Use

The presence of land cover in an area promotes soil transport.
In areas covered with vegetation, soil transport by external forces
becomes more difficult, whereas soil transport on bare ground is
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casier. Vegetation acts as a natural shield against the erosive
effects of rainfall (Kiiciiker and Giraldo, 2022) and provides the
necessary organic matter for soil formation. Incorrect agricultural
practices (such as improper crop planting or cultivation, parallel
plowing to the wind, etc.) and the use of productive agricultural
land for settlement areas are the most common anthropogenic
activities that increase susceptibility to soil erosion. The
continuous occurrence of human activities in agricultural lands
and settlement areas, along with increasing demands, leads to
disturbance of the natural soil structure. Therefore, anthropogenic
activities are considered a factor that accelerates the soil erosion
process (Kiiciiker and Giraldo, 2022), whereas vegetation is
considered a geographical factor that slows soil erosion.

The soil erosion susceptibility analysis in the Ladik Lake
Basin included the identification of six (6) different land use
types/coverages (Figure 3e; Table 6). In the pairwise comparison
matrix of land use types in the research area, the highest score
was assigned to bare lands as described above, while the lowest
score was given to forested areas because of their complete
saturation with water and their presence in the flat areas of the
basin. Agricultural land and residential arcas were deemed
significant in the pairwise comparison matrix because they are
the areas where anthropogenic activities are most pronounced
and were assigned scores close to the highest. Pasture areas were
evaluated with moderate importance, and score assignments
were made accordingly (Table 6).

areas with low drainage density, water infiltrates soil more,
making soil erosion more difficult. When expressed in numerical
terms, a drainage density of less than 1.75 indicates a low density,
between 1.75 and 2.5 indicates a high density, and more than 2.5
indicates a very high drainage density (Reddy et al., 2004). The
average drainage density in the Ladik Lake Basin was calculated
as 0.80. This value indicates rapid infiltration in the basin and
low resistance of the soil in the basin to external transport. In
addition to drainage density, drainage frequency, especially in
areas with steep slope gradients, leads to terrain fragmentation
and the rapid transport of soil by short streams.

Different drainage density classes were identified in the
Ladik Lake Basin, with five (5) different drainage density classes
(Figure 3f; Table 7) and three (3) drainage frequency classes
(Figure 3g; Table 8) created.

Table 7. Pairwise comparison matrix of the sub-criteria of the
drainage density factor.

Drainage Density (A) (B) Q) (D) (E)
(A)0,57-1,57 1 1/2 1/3 1/4 1/5
(B) 1,58-2,05 2 1 1/2 1/3 1/4
(C) 2,06-2,37 3 2 1 1/2 1/3
(D) 2,38-2,82 4 3 2 1 1/2
(E) 2,83-3,80 5 4 3 2 1

Table 8. Pairwise comparison matrix of the sub-criteria of the
drainage frequency factor.

Drainage Frequency (A) (B) (9]
R . . e (A) <45 1 1/4 1/5
Table 6. Pairwise comparison matrix of the sub-criteria for land use (B) 45-60 4 1 12
factor. (C) 60 5 P 1

Land Use (R) (B) (C) (D) (E) (F)
(A) Wetlands 1 1/3 1/8 1/7 1/9 1/5 e .
(B) Woodlands 3 O VR V- SRS V- S V21 Precipitation
(C) Agricultural areas 8 7 1 2 1/2 4
(D) The settlement areas 7 6 21 733 Among the geographical factors influencing soil erosion,
(E) The bare land 9 8 2 3 1 5 o - . .
(F) Pasture 5 4 14 13 1/5 1 precipitation is a unique element that directly affects soil loss,

Drainage Density (Dd) and Drainage Frequency (Fs)

Drainage density (Dy) is obtained by dividing the total length
of all streams in a basin by the basin’s area (Horton, 1945), while
drainage frequency represents the number of streams per unit
area in a basin (Kiiciiker and Giraldo, 2022). Drainage density
and frequency indicate the water-carrying capacity of a basin,
the development of streams, the flood-creating capacity of the
drainage network, and the extent to which the basin is dissected
by streams and areas where streams are concentrated. In areas
with high drainage density, soil erosion is easier. However, in

unlike other geographical factors. In particular, the intensity,
type, duration, amount, and severity of precipitation are the most
important characteristics affecting soil loss (Das et al., 2020).
Both the intensity and type of precipitation, as well as its duration
and intensity, make it difficult for the soil to adhere to the ground,
accelerating soil loss. Therefore, areas continuously exposed to
external influences cannot resist soil erosion. The physical
condition of the area where precipitation occurs also affects soil
erosion. This is because precipitation directly or indirectly
affects all other geographical factors involved in soil erosion.

In the Ladik Lake Basin, where the average precipitation is
602 mm, precipitation is most significant on the high slopes
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Figure 3. Geographic factors; a) Slope, b) Soil depth, c) Lithology, d) Elevation, e) Land use, f)
Drainage density, g) Drainage frequency, and h) Precipitation.

south of the basin (> 1,150 mm). In the lowlands of the basin, the
rainfall decreased to 600 mm. To assess the impact of rainfall on
soil erosion, rainfall values have been categorized into seven (7)
different categories (Figure 3h). Considering the explanations
above, in the pairwise comparison matrix, high scores are
assigned to areas with high rainfall, and low scores are assigned
to areas with low rainfall (Table 9).

Table 9. Pairwise comparison matrix of the sub-criteria of the
precipitation factor.

Precipitation ) B © ® ® @ (@

(mm)

(A) <650 1 1/2 1/3 1/5 1/6 1/8 1/9
(B) 650-700 2 1 1/2 1/4 1/5 1/7 1/8
(C) 700-800 3 2 1 1/3 1/4 1/6 1/7
(D) 800-900 5 4 3 1 1/2 1/4 1/5
(E) 900-1.000 6 5 4 2 1 1/3 1/4
(F) 1.000-1.100 8 7 6 4 3 1 1/2
(G) >1.100 9 8 7 5 4 2 1

3.1. Analysis and Evaluation

To identify areas susceptible to soil erosion in the Ladik Lake
Basin, a multi-criteria decision-making analysis was conducted
using the AHP based on eight (8) main criteria (slope, soil depth,
lithology, elevation, land use, drainage density, drainage
frequency and precipitation), along with 46 sub-criteria
depending on these main criteria. Within this scope, pairwise
comparison matrices were created for all upper and lower
criteria, assigning scores between 1 and 9 according to Saaty’s
scale (1989). Subsequently, Then, the weight ratios and standard
deviations of all criteria were calculated (Figure 4; 5).

The consistency rate for the multicriteria decision analysis
conducted for soil erosion susceptibility analysis in the Ladik
Lake Basin was calculated as 2% based on eight (8) main
geographical factors used (Table 10).
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Table 10. Pairwise comparison matrix of main geographical factors.

Geographical

Factors (A) (B) (O (D) (B (F) @ (H
(A) Slope 1 2 1 3 2 6 5 4
(B) Soil Depth 1/2 1 1 2 1/2 5 4 2
(C) Lithology 1 1 1 2 1 5 4 3
(D) Elevation 1/3 12 1/2 1 1 3 2 1
(E) Land Use 1/2 2 1 1 1 4 3 2
(F) Drainage Density  1/6 1/5 1/5 1/3 1/4 1 1 1/2
(G) Drainage Frequ- e 40 4 4 13 q 1 1
ency

(H) Precipitation 1/4 1/2 1/3 1 1/2 2 1 1
Consistency Rate (%) 2

After performing pairwise comparison matrices with AHP,
the calculated weight rates of all sub- and upper parameters were
integrated into attribute tables of parameters using GIS
techniques to spatially determine the impact areas in the basin.
Following this process, again using GIS techniques, first, the
weight rates of the sub-criterion were reclassified according to
their importance. Then, the weight rates calculated using AHP
for the main geographical factors were transferred to the map
according to the following formula, conducting the soil erosion
susceptibility analysis of the Ladik Lake Basin (Figure 5).

Soil Erosion Susceptibility Analysis = (Slope*0.253) + (Soil
Depth*0.153) + (Lithology*0.187) + (Elevation*0.096) + (Land
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Table 11. Ladik Lake Basin soil erosion susceptibility classified by
distribution area and rates.

Area
Susceptibility Classes
km? %

Low 40,56 27,44
Moderate 21,62 14,63
High 53,65 36,30
Very High 31,97 21,63
TOTAL 147,80 100

Use*0.157) + (Drainage Density*0.037) + (Drainage
Frequency*0.048) + (Precipitation™0.069).

4. CONCLUSION

Soil erosion poses a significant threat to sustainable land
management (Kiigliker and Giraldo, 2022), particularly in terms of
ensuring the continuity of agricultural activities. Agriculture is a
crucial economic activity in the Ladik Lake Basin; therefore, soil
conservation is essential in the basin. To improve land management
and implement preventive measures, a soil erosion susceptibility
analysis was conducted in the Ladik Lake Basin. The analysis
revealed that more than 50% of the area in the basin exhibits high
to very high susceptibility to soil erosion (Table 11).

Lihology = Elevation = Land Use

Drainage
Density
3P

Drainage
Frequency
48%

Precipitaion

159% 6%

Figure 4. Distribution of weight rates of main geographical factors.
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The results obtained from the soil erosion susceptibility
analysis, conducted using the combined use of AHP and GIS
techniques, were classified into four (4) distinct categories: low,
moderate, high, and very high (Figure 5).

Low-Level Soil Erosion Susceptibility Class
The proportion of areas with low soil erosion susceptibility

in the Ladik Lake Basin was 27.44% (Figure 6). These areas,
where soil erosion susceptibility is low, include the basin’s base

| %636,30 9 LT .
" bald,63 |

Lo whedium wHigh  ®Very High

Figure 6. Distribution rates of soil erosion susceptibility classes in
Ladik Lake Basin.

and the northwest, characterized by meadows, forests and limited
agricultural fields. In these areas, the slope gradient is low. A low
slope gradient makes soil transport difficult, or there is a lower
potential for soil loss, resulting in low soil erosion susceptibility
in these areas.

Moderate-Level Soil Erosion Susceptibility Class

The proportion of areas with moderate soil erosion
susceptibility in the Ladik Lake Basin was 14.63% (Figure 6).
The class of moderate soil erosion susceptibility generally
corresponds to the eastern slopes of the basin, where the slope is
relatively increased and agricultural fields and pastures are
located. Moderate slope gradient and the presence of pasture and
vegetation contribute to moderate soil erosion susceptibility in
this area.

High-Level Soil Erosion Susceptibility Class

The proportion of areas with high soil erosion susceptibility
in the Ladik Lake Basin was 36.30% (Figure 6). High-level soil
erosion susceptibility class corresponds to areas with low slopes
to the south of Ladik Lake, where forests are present and
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agricultural fields are present in the north and northeast. Despite
forest cover, it is believed that short-length rivers originating
from high slopes, especially in the south, are the most significant
factors contributing to the high susceptibility of these areas.
Additionally, the north-facing slopes of Akdag have been deeply
incised by these rivers and possess high slope values. Another
factor contributing to the high susceptibility in these areas is the
steep slopes.

Very High-Level Soil Erosion Susceptibility Class

The proportion of areas with very high soil erosion
susceptibility in the Ladik Lake Basin was 21.63% (Figure 6).
The very high-level soil erosion susceptibility class corresponds
to the foothills of high slopes in the south (Akdag and Karadmer
Mountain), pasture areas located on high plateaus, and
agricultural fields in the north. The lack of vegetation cover at
high southern elevations significantly contributed to the very
high susceptibility. Moreover, the very high susceptibility of
agricultural areas in the north indicates the need for measures in
these areas.

The combined use of AHP and GIS techniques for soil
erosion susceptibility analysis provides a comprehensive
understanding of potential soil loss areas in each region. Also, it
serves as a guiding tool for decision-makers in taking preventive
measures against erosion. The results of this study will assist
decision makers in identifying priority areas for intervention.
Furthermore, mitigating soil erosion or reducing its impact
requires minimizing human activities, such as converting
forested areas into agricultural and settlement areas, leaving
agricultural lands fallow and minimizing incorrect agricultural
practices.
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oz

Turizm endustrisinin destinasyonlar Gzerinde ¢ok boyutlu etkileri vardir. Turizmin ekonomik, sosyo-kilturrel ve cevresel etkileri birbiri ile karsilikli iliski
icindedir. Bu nedenle bu calismada turizmin ekonomik, sosyo-kultiirel ve ¢evresel etkileri konusunda yerel halkin algilari arastiriimistir. Calisma alani Bursa
ilinin Mudanya ilcesine bagli bir mahalle olan Tirilye'dir. Eski bir Rum yerlesimi olan Tirilye, kiilttrel turizm bakimindan gelismis bir destinasyondur. Yerel halk
turizmden dogrudan etkilenen paydas oldugundan calisma kapsaminda, yerel halkin kiltlrel turizmin etkileri konusundaki algilarinin belirlenmesi
amaglanmistir. Arastirmada karma yontem deseni kullaniimistir. Yiiz yiize gorlisme teknigi ile Tirilye'de ikamet eden yerel halktan 93 kisiye anket
uygulanmistir. Ayrica toplam 10 kisiye milakat uygulanmistir. Arastirmada, turizmin Tirilye'de yol actigi etkiler konusundaki bulgular teorik ve gorgul
arastirma sonuclarindan elde edilen bulgular ile karsilastirilarak tartisiimistir. Calismadan elde edilen baglica sonuglar, turizmin ekonomik, sosyo-kdltirel ve
cevresel etkileri olmak tGzere ¢ baslik tizerinden degerlendirilmistir. Yerel halkin olumlu ekonomik etkiler konusunda algilari yiksektir. Elde edilen bulgulara
gore Tirilye'de kdiltlirel turizm; yerel isletmelere gelir saglamaktadir, gelir seviyesini arttirmaktadir ve ekonomiyi cesitlendirmektedir. Sosyo-kdltirel ve
cevresel etkiler konusunda ise yerel halk daha nétrdir. Arastirma bulgulan dikkate alinarak Tirilye'de turizm gelisimi ve planlamasina yonelik 6nerilerde
bulunulmustur.

Anahtar kelimeler: Turizmin etkileri, yerel halkin algilari, Tirilye

ABSTRACT

The tourism industry has a multidimensional impact on destinations. The economic, sociocultural, and environmental impacts of tourism are interrelated.
Therefore, in this study, local people's perceptions about the economic, sociocultural, and environmental impacts of tourism are investigated. The study
area is Tirilye, a neighborhood in the Mudanya district of Bursa province. Tirilye, an ancient Greek settlement, is a developed destination in terms of cultural
tourism. Local people are stakeholders directly affected by tourism. Therefore, this study aimed to determine the perceptions of local people about the
impacts of cultural tourism. A mixed method design was used in the study. A survey was conducted with 93 local people residing in Tirilye using face-to-
face interviews. In addition, 10 people were interviewed. In this study, the findings on the impact of tourism in Tirilye are discussed by comparing them with
the findings obtained from theoretical and empirical research. The main results obtained from the study are evaluated under three headings: economic,
sociocultural, and environmental impacts of tourism. Local people have a high perception of positive economic impacts. According to the findings, cultural
tourism provides income to local businesses, increases income levels and diversifies the economy in Tirilye. Local people are more neutral regarding
sociocultural and environmental impacts. Based on the research findings, suggestions have been made for tourism development and planning in Tirilye.
Keywords: Tourism impact, resident perceptions, Tirilye
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EXTENDED ABSTRACT

The tourism industry has a multidimensional impact on destinations. If the tourism industry is planned correctly, it will contribute
greatly to the development of the local community. The economic, sociocultural, and environmental impacts of tourism are in mutual
relationships with each other. Therefore, in this study, local people’s perceptions about the economic, sociocultural, and environmental
impacts of tourism are investigated. The study area is Tirilye, a neighborhood in the Mudanya district of Bursa province. Tirilye, an
ancient Greek settlement, is a developed destination in terms of cultural tourism. Local people are stakeholders directly affected by
tourism, so this study aimed to determine the perceptions of local people about the impacts of cultural tourism. A mixed method design
was used in the study. A survey was applied to 93 local people who resided in Tirilye using face-to-face interviews. Additionally, 10
interviews with local people were conducted. According to the findings, cultural tourism provides income to local businesses, increases
income levels and diversifies the economy in Tirilye. In addition, women earn economic income from tourism by selling olives, olive
oil, and other products. Regarding the negative economic impact, high inflation due to tourism was the highest-scoring expression in the
surveys. However, qualitative interviews have emphasized the seasonal effect of tourism. Economic income from tourism decreases
except during the peak season months, such as July and August. Mostly local tourists visit Tirilye. Perceptions of sociocultural impacts
are low because there are not many cultural differences between visitors and locals. For example, according to the survey results, the
perception averages regarding negative sociocultural effects are low, such as an increased crime rate and deterioration of family structure.
Participants showed high agreement among the positive economic effects statements of tourism, such as meeting new people and cultural
exchange. The same issue was also emphasized in the qualitative interviews. Another issue that stands out among the socio-cultural
effects is the effect of tourism on the revival of local dishes. In Tirilye, which has a Cretan culinary culture, Cretan appetizers attract the
most attention in fish restaurants and other restaurants. In the qualitative interviews, it was stated that tourism has not much impact on
local handicrafts. It would be appropriate to conduct further studies on this issue. In fact, in cultural tourism destinations, products sold
as souvenirs are generally related to the culture and identity of the region. In Tirilye, Cretan lace is a cultural element suitable for
development as a tourist product. In addition, Tirilye is a settlement where olive cultivation has been conducted since the past. For this
reason, the promotion of olive culture attracts more attention in tourism than the sale of olives and olive oil products in the region. For
this purpose, a museum of olive oil history can be established in the area. Participants stated that tourism contributes to conservation and
restoration activities. However, the qualitative interviews emphasized that Tirilye has many structures that have been neglected and are
yet to be restored. In cultural tourism destinations, historical buildings are re-functionalized to ensure both protection and survival. For
this reason, the restoration and re-functioning of buildings in Tirilye appropriate for developing tourism activities. Thus, tourists will be
able to spend more time in re-functioning buildings, such as hotels and restaurants, etc. and also they will be experience this atmosphere.
Local people’s perceptions of the environmental impact of cultural tourism are positive. Local people stated that cultural tourism has a
positive impact on the preservation of heritage buildings. However, the findings of qualitative research have confirmed that there is sea
and beach pollution, an increase in structures incompatible with the landscape, crowding, and garbage problems. For this reason, planning
the environmental impacts in Tirilye, which are still in their infancy, is important.
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1. GIRIS

Giliniimiizde uluslararas1 turizm hareketliliginde deniz-kum
ve glinese dayanan turizm tiirleri hakim olsa da alternatif turizm
tiirlerinin giderek gii¢lendigi yapilan akademik caligmalarda
acikca goriilmektedir. Alternatif turizmde yeni turizm tiirleri ve
kavramlar giderek artmaktadir. Alternatif turizm tiirleri i¢inde
kdiltiirel turizm en bilinen ve en hizli gelisen turizm ¢esitlerinden
biridir. Kiiltiirel turizm yaygin olarak “kisilerin tamamen ya da
kismen bir toplumun, bolgenin, grubun ya da kurulusun; tarihi,
sanatsal, bilimsel ozellikleri ya da yasam bicimi ve miras
sunumlarina motive olup bunlart ziyaret etmesi” seklinde
tanimlanmaktadir (McKercher ve Cros: 2002). Buna gore;
gelenekler, dini uygulamalar, folklorik ozellikler, el sanatlari,
tarihi binalar, arkeolojik alanlar, sit alanlari, mimari 6zellikler,
anitsal yapilar, el sanatlari, tiyatro faaliyetleri gibi kiiltiirel
unsurlar baglica kiiltiirel turizm ¢ekicilikleridir. Kiiltiirel
unsurlara, yerlere, kimliklere, hikayelere, kiiltiirel uygulama ve
etkinliklere olan ilginin artmasi ile kiltiir ve miras iirtinleri
turizme daha fazla konu olmaya baslamistir (Meydan Uygur ve
Baykan, 2007: 36). Bu durum kiiltiiriin pek ¢ok paydas tarafindan
ekonomik gelir kapisi olarak gortilmesine yol agmaktadir. Ancak,
diger turizm faaliyetlerinde oldugu gibi kiiltiirel turizmin de
kiiltiirel alanlar, unsurlar ve buralarda yasamakta olan topluluklar
iizerinde olumlu ve olumsuz pek ¢ok etkisi ortaya ¢ikmaktadir.
Bir yerdeki kiiltlirel miras yapilari, dini-kiiltiirel uygulamalar,
etkinlikler, adetler, gelenekler, ritiieller vb. yok oldugu taktirde
yenilenmesi miimkiin olmayan kaynaklardir. Bu nedenle kiiltiirel
turizm destinasyonlarinda, turizmin yol actig1 baslica etkilerin
iyl bir sekilde anlasilmasi, turizmin planli ve siirdiirtilebilir
gelisimi acisindan dnem tagimaktadir.

1.1. Literatiir Degerlendirmesi

Turizmin yol agtig1 etkileri inceleyen c¢aligmalar genellikle
yerel halkin algilar1 tizerinden degerlendirilmektedir (Ap, 1990;
Haralambopoulos ve Pizam, 1996; Andereck, Valentine, Knopf
ve Vogt, 2005; Zamani-Farahani ve Musa, 2012). Yerel halkin
turizmin etkileri konusundaki algilar1 turizmin yonetimi,
planlanmas1 ve basarisinda dnemli bir yere sahiptir. Turizmin
etkileri; ekonomik, sosyo-kiiltiirel ve ¢evresel boyutlarda,
olumlu ve olumsuz etkiler olarak ele alinmaktadir. Turizmin
ekonomik olumlu etkileri igerisinde en basta; yatirim ¢ekmesi,
bolgedeki harcamalarin ve isttihdam olanaklar1 artmasi
gelmektedir (Sharpley, 2002; Timothy ve Said, 2023). Ek vergi
yiiki, enflasyon ve yerel hiikiimet borcu gibi unsurlar ise bilinen
olumsuz ekonomik etkilerdir (Andereck vd., 2005, s.1057).

Turizm faaliyetleri; park ve rekreasyon alanlarinin artmasi,
kiiltiirel tesislerin insasi, restorasyon faaliyetlerinin ve kiiltiirel
etkinliklerin artmasi yoluyla yerel halkin yasam bi¢iminde
olumlu sosyo-kiiltiirel etkilere yol agmaktadir (Andereck vd.,
2005, s. 1058). Yerel halkin kimligi ve yerel kiiltiiriin kaybolmasi,
aile yasamimin degismesi, geleneklerin azalmasi, su¢ oraninin
artmast, sosyal catisma gibi etkiler ise olumsuz sosyo-kiiltiirel
etkiler olarak degerlendirilmektedir (Andereck wvd., 2005;
Alamineh vd., 2023).

Turizm faaliyetlerinin olumlu cevresel etkileri arasindaki
baslica bulgular; milli parklar, miizeler vb. gibi korunan alanlarin
artmasidir (Rajaonson ve Tanguay, 2022, s. 3). Turizmin yol
actig1 baslica olumsuz g¢evresel etkiler ise; dogal ve kiiltlirel
peyzaja uygun olmayan yapilarin ingast ile destinasyonun peyzaj
ozelliklerini yitirmesi, yapilagsma ile ormansizlagma, toprak
erozyonu ve yaban hayati tizerinde olumsuz etkilerdir (Belsoy,
Korir ve Yego, 2012).

Tirkiye’de kiiltiirel turizm destinasyonlarinda, turizmin yol
actig1 etkilere iliskin literatiir 6zellikle Safranbolu, Beypazari,
Odunpazart ve Cumalikizik gibi kiiltiir turizminde gelisme
yakalamis yerler izerinde yogunlagmistir. Uslu ve Kiper (2006)
Beypazari ilge merkezinde; turizmin yoresel yemeklerin
canlanmasi, el sanatlarinin gelismesi ve geleneksel konutlarin
restorasyonu gibi olumlu etkileri oldugunu belirtmislerdir. Cetin
(2009) Beypazari’nda turizmle birlikte istthdamin artmasi ve
disartya olan gogiin  azalmasi yoniinde etkiler oldugunu
belirmistir. Ozelgi Eceral ve Altinkaya Ozmen (2009), Yerel
Ekonomik Kalkinma (YEK) perspektifinde turizmin yerel
ekonomiye olan etkilerini arastirmistir. Gelir diizeyi ve refahin
yikselmesi ile konut sahipliligindeki artis alanda ortaya ¢ikan
baslica ekonomik etkiler olmustur. Kervankiran (2014)
Beypazari’nda turizmin toplumsal, ekonomik, ¢evresel etkilerini
yerel halkin algilar1 tizerinden degerlendirmistir. Yakin yillarda
Beypazari'na iligkin yapilan c¢aligmalarda benzer bulgulara
ulastlmistir (Tatar ve Artmatli Kéroglu, 2017). Ecemis Kili¢ ve
Tirkoglu (2015) Safranbolu’daki tarihi yapilarda, turizm
faaliyetlerinin,  yapilarin  fiziksel katkida
bulundugunu belirtmislerdir. Akova (2006) Cumalikizik
destinasyonunda turizmin etkilerini belirlemek i¢in yaptig1 anket

korumasina

calismasinda, turizm heniiz baslangi¢ evresinde oldugu igin,
algilanan etkiler ¢ogunlukla olumlu olmustur.

Yerel halkin turizmin etkilerine yonelik algilari, farkli
destinasyonlar iizerinde de arastirilmigtir. Ornegin Semenderoglu
ve Oban Cakicioglu (2007) Sirince’de kiiltiirel turizmin
gelisimini, turizmin etkilerine dayandirarak ele almistir. Giilsevil
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Berber ve Sozbilen (2017) UNESCO Diinya Miras Listesi'nde
yer alan Géreme Milli Parki ve Kapadokya Kayalik Alanlari'nin
yogun turizm baskisi altinda oldugunu belirtmislerdir. Bu etkileri
yerel halkin algilarina gore degerlendirmislerdir. Alaeddinoglu
ve Tekin (2020) turizmin etkilerini yerel halkin yasam kalitesi ile
iligkili olarak Batman 6rneginde degerlendirmisglerdir. Konu ile
ilgili ¢esitli teorik ve literatlir analizi seklinde yapilmis olan
calismalar da bulunmaktadir (Demir, 2020; Ozaltin Tiirker,
2020).

Caligma alani olan ve kiiltlirel turizm faaliyetlerinin her
gegen giin yogunlastigt Tirilye’de turizmin etkilerine iligkin bir
literatiir bulunmamaktadir. Akay Ertirk’iin (2009) yilinda
yaptigicalismada, Tirilye’de turizm imkanlari1 degerlendirilmistir.
Bu c¢alismada Tirilye’de heniliz turizm faaliyetlerinin
yogunlagmadigini, ancak Tirilye’nin kiiltiirel turizm ve kirsal
turizm yoniinden potansiyeli oldugu belirlenmistir. Tirilye,
literatiirde daha ziyade sahip oldugu mimari 6zellikle itibari ile
tartistimistir. Akincitiirk (2002) g¢alismasinda eski bir Rum
yerlesimi olan Tirilye’nin farkl kiiltiirlerden ¢ok sayida mimari
mirasa sahip oldugunu belirtmistir. Buradaki yapilarin yeniden
islevlendirilerek, korunmasi ve gelecek nesillere aktarilmasi
gerektigini belirtmistir. Tungddken (2009) Hiristiyan Rum ve
Miisliman Tiirk halklarin uzun zaman Tirilye’de birlikte
yasadigint belirterek, Tirilye’deki bu kiiltiir aligverisinin yemek
kdiltiirii tizerindeki etkilerini incelemistir. Acar Bilgin ve Kopriili
Bagdanci (2015) ise Tirilye’deki zeytinle ilgili endiistri mirasin
korunmasi gerektigine dikkat ¢ekmistir. Tirilye hakkinda
yapilmis olan lisansiistii tezler ise agirlikli olarak sehir ve bolge

planlama, mimarlik ve sanat tarihi {izerinedir (Aksdyek, 2009;
Demir, 2019; Dogan Tavas, 2021).

2. CALISMA ALANI

Caligma alan1 Bursa ilinin Mudanya ilgesine bagl Tirilye
mabhallesidir (Sekil 1). Tirilye, Bursa iline 40 km, Mudanya ilge
merkezine 11 km uzakliktadir.

Tirilye’de hiikiim siliren medeniyetler; Eski Yunanlilar,
Frigyalilar, Lidyalilar, Persler, Makedonyalilar, Romalilar,
Bizanshilar ve Osmanli’lardir (Demir, 2019, s. 16). 1330’Ilu
yillara kadar bir Bizans kasabasi olan Tirilye, Osmanli Devleti
yonetimine girdikten sonra Tiirk ve Rumlarin birlikte yasadigi
bir Osmanli kasabasi olmustur (Akincitiirk, 2022, s. 186).
1920°1i yillarda Balkan Savasi ve Kurtulus Savaslart nedeniyle
kasabada Tirklerin sayisi azalmistir. 1923 yilinda Tirkiye-
Yunanistan Niifus Miibadelesi Anlagmasi sonrasinda ise Rumlar
Tirilye’den ayrilarak Halkidikya Yarimadasi’nin giineyinde Nea
Triglia (Yeni Tirilye) adli yerlesme kurmuslardir. Tirilye’ye ise
miibadele sonrasinda Girit, Selanik, Usturumca, Dedeagag,
Serez, Tikves ve Karacaova’dan gelen Tiirkler iskan ettirilmistir
(Akay Ertiirk, 2009, s. 8).

Tirilye hem dogal hem de kiiltiirel ¢ekicilikler agisindan
oldukca zengindir. Tirilye’deki baslica kiiltiirel cekicilikler
arasinda sivil mimarlik 6rnegi olan geleneksel evler yer
almaktadir. Ust kat1 ¢ikmali ve bol pencereleri olan Tirilye
evlerinin bodrum ya da zemin katlarinda zeytin mahzenleri yer

Sekil 1. Arastirma alaninin lokasyon haritasi

Asiklainalay

A Tilve

D Buzsa ilisia dgeden
1 0 et

| Ulke mnsrlan

Figure 1. Location map of the research area
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almaktadir. Gegmiste ve giinlimiizde Tirilye halkinin temel
gecim kaynagi zeytincilik oldugundan, bu ekonomik faaliyet
evlerin sekillenmesinde etkili olmustur (Akgiin, 1995, s. 129-
133).

Tirilye’deki baslica anitsal yapilar; “Tas Mektep, Osmanli
Hamami (Avlulu Hamam), Aziz Vasil Kilisesi (Yemekhane),
Fatih Cami (Hagios Stephanos Kilisesi), Ioannes Theologos
Pelekete Manastiri Kilisesi (Aya Yani Kilisesi), Medikion
Manastirt Kilisesi (Aya Yorgi Kilisesi), Aya Sotiri Manastiri,
Diindar Evi, Kemerli Kilise (Panagia Pantobasilissa)”dir.
Tirilye’de bulunan Tiirk ve Rumlarin yaptig1 ¢ok sayida tarihi
¢esme de alanda ¢ekicilik kaynagi olusturmaktadir (Cigekei,
2022, s. 51-64). Trilye’deki diger 6nemli kiiltiirel ¢ekicilikler,
endiistriyel mimari niteligindeki yapilardir. 19. yiizyila ait olan
Zeytinyag1 Fabrikas1 ve Marangozhane (Sabunhane/Imalathane)
bu anlamda 6nemli yapilardandir (Akyildiz, 2016, s.133).

Tirilye, mutfak kiiltiirii basta olmak {izere somut olmayan
kiilttrel ¢ekiciliklerle de taninmaktadir. Giintimiizde Tirilye’de
lokantalarda sevketi bostan, kuzu etli stamnagati, kazayagi salatast
vb. gibi yemeklere, c¢esitli meze ve salatalara rastlamak
miimkiindiir (Oztok Akay, 2012). Trilye’de diger somut olmayan
kiiltiirel miras gekicilikleri arasinda “Girit danteli gelenegi” ve her
yil temmuz ayinin son haftasinda “Zeytin Senligi Festivali” vardir.

3.AMAC VE YONTEM

Bu calismada Tirilye’de yasayan yerel halkin, Tirilye’deki
kdiltiirel turizm faaliyetleri sonucunda ortaya ¢ikan ekonomik,
sosyo-kiiltiirel ve ¢evresel etkiler konusundaki algilarini
belirlemek amaglanmistir. Calisma alaninin Tirilye mahallesi
secilmesinde, Tirilye’nin kiiltiirel turizm ¢ekiciliklerine sahip
olmasi, Tirilye’nin Istanbul basta olmak iizere biiyiik sehirlere ve
turizm pazarina yakinhigi dolayisiyla alanda kiiltiirel turizm
faaliyetlerinin yogun bi¢imde gergeklesmesi etkili olmustur.
Tanimlayict ve agiklayict ozellikte olan arastirmada, karma
yontem kullanilmigtir. Karma yontemli arastirmalar nicel ve

nitel arastirmanin zayif yonlerini telafi etmekte ve daha fazla
delil sunarak verileri giliglendirmektedir (Creswell ve Plano
Clark, 2014, s. 15). Bu arastirmada karma yontem tiplerinden
“acimlayict siralt desen” modeli kullanilmistir. Bu modelde
oncelikle nicel veriler toplanip ¢oziimlenmekte, ardindan nitel
veriler toplanip ¢oziimlenmektedir (Creswell ve Plano Clark,
2014, s. 15). Nicel verilerin daha iyi yorumlanmast ve veriler
arasindaki iliskilerin daha iyi aciklanabilmesi i¢in arastirmada
bu model tercih edilmistir.

3.1. Calismada Kullanilan Nicel Arastirma Yontemleri ve
Siireci

Arastirmada Oncelikle nicel asama tasarlanmistir. Veri
toplama aract olarak yerel halka uygulanan anketlerden
yararlanilmigtir. Anketlerin olusturulmasinda 6ncelikle konuyla
ilgili kapsamli bir literatiir taramas1 yapilmis ve ifadeler havuzu
olusturulmustur. Calisma anketi, farkli aragtirmalarda kullanilan
anketlerden yola c¢ikarak, birebir ifade kullanilmadan yazar
tarafindan olusturulmustur (Andereck vd., 2005; Alhasanat ve
Hyasat; 2011; Okuyucu, 2011; Coskun, 2021). Calismada
kullanilan anket i¢in gerekli etik kurul onay1 alinmistir.' Sorularin
anlasilir ve konunun amacina hizmet edecek bir sekilde olmasina
dikkat edilmistir. Caligmanin anketi bes béliimden olugmaktadir.
Yerel halka uygulanan anketin birinci ve ikinci bdlimiinde
kapal1 uglu sorular kullanilmistir. Anketin {i¢iincii, dordiincii ve
besinci boliimlerinde 5°1i likert dlgegi kullanilmistir (Tablo 1).
Likert derecelendirmesi; (1) Kesinlikle katilmiyorum, (2)
Katilmiyorum, (3) Kararsizim, (4) Katilyyorum, (5) Kesinlikle
katilryorum seklindedir.

Calismanin  esas amaci olan turizmin etkilerinin
belirlenmesine yonelik hazirlanan 32 ifade i¢in yapilan
giivenilirlik analizi sonucunda giivenilirlik degeri (Cronbach
Alpha Katsayis1) 0.848 olarak tespit edilmistir. Bu deger kabul
edilebilir deger olan 0.70’in tizerindedir (Gtirbiiz ve Sahin, 2015:
317). Elde edilen Cronbach Alpha degerinin 0.70’in {izerinde
olmasi 6l¢egin kabul edilebilir oldugunu gostermektedir.

Tablo 1. Calismada kullanilan anketin béliimleri ve soru tipleri
Table 1. Sections and question types of the survey used in the study

Anketin Boliimleri Toplanmak istenen veriler Soru tipleri Soru ve ifadelerin sayisi
1.Bolum Demografik bilgiler Kapali uclu 8

2.Bolim Kulttrel miras ve turizm algisi Kapali uglu 8

3.Bolim Kulttrel mirasin korunmasina yonelik algilar 5'li Likert 12

4. Bolim Turizmi desteklemeye yoénelik tutumlar 5'li Likert 5

5.Bolim Turizmin etkilerine yonelik algilar 5'li Likert 32

1 Bucalisma i¢in “Etik Kurul Onay1r” alinmustir.
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Caligsma evrenini Tirilye’de daimi olarak ikamet eden yerel
halk olusturmaktadir. Tirilye’nin toplam niifusu 2021 yilinda
1440 kisidir (TUIK, 2022). Evren biiyiikliigii 1000 ila 2500 ve
ornekleme hatasinin + 0.10 olmasi durumunda (p=0.8 ve q=0.2)
60 orneklem evreni temsil etmede yeterlidir (Bas, 2008: 41).
Calisma kapsaminda toplam 108 kisiye anket uygulanmistir.
Uygulanan anketlerden 15’1 eksik veri i¢erdiginden elenmis olup
kullanilabilir anket sayis1 93 olarak belirlenmigtir. Caligmada
kolay ulasilabilir durum 6rneklemesi kullanilmistir. Anketler 4
Mart ve 18 Mayis 2022 tarihleri arasinda arastirmaci tarafindan,
Tirilye’de ylizylize gorligme teknigi ile uygulanmistir. Anketler
hafta i¢i ve hafta sonlar1 12.00 ve 18.00 saatleri arasinda
uygulanmuistir.

Elde edilen verilerin degerlendirilmesinde SPSS 21 istatistik
programi kullanilmistir. Veriler betimsel istatistiksel yontemlerle
analiz edilmigtir. Betimsel istatistik “bir degiskene iliskin say1sal
degerlerin toplanmasi, betimlenmesi ve sunulmasma olanak
saglayan sayisal istatistiksel islemlerdir” (Biiyiikoztiirk, 2015, s.
5). Betimsel istatistiksel analizlerde; frekans, yiizde, merkezi
egilim oOlciimleri ve korelasyon katsayisi gibi teknikler yer
almaktadir. Bu ¢alismada istatistiksek verilerin analiz
edilmesinde siklik (frekans) dagilimi, yiizde degerleri ve tablolar
seklinde sunulmustur. Ayrica likert dlgekler i¢in drneklemdeki
verilerin aritmetik ortalama ve standart sapma degerleri
kullanilmis ve ilgili tablolarda sunulmustur.

3.2. Calismada Kullanilan Nitel Arastirma Yontemleri ve
Siireci

Nicel asamanin ardindan, Tirilye’de turizm faaliyetlerinin
etkilerinin daha iyi anlasilabilmesi i¢in turizmden dogrudan gelir
elde eden grup olan ve ¢ogu esnaflardan olusan yerel halktan 10
kisi ile goriismeler yapilmistir. Veri toplama aract olarak yart
yapilandirilmig goriisme formlarndan yararlanilmigtir.  Yari
yapilandirilmig goriisme formu benzer c¢alismalarda yer alan
sorular ve ilgili literatiir taranarak olusturulmustur (Andereck
vd., 2005; Alhasanat ve Hyasat; 2011; Okuyucu, 2011; Coskun,
2021) (Ek 1). Yart yapilandirilmis goriisme tekniginde,
aragtirmaci dnceden sormay1 planladig: sorulari iceren goriisme
formu hazirlar. Bu nedenle katilimeilara anketlerden elde edilen
bulgular ile paralel olacak sekilde Tirilye’de turizmin yol actig1
etkilere iliskin sorular yoneltilmistir. Nitel arastirmada, drneklem
biiytikliigiinden ¢ok segilen durumlarm bilgi yiikli olmasini
gerektirir. Bu nedenle nitel arastirmalarda orneklem kiiglik
tutulmaktadir. Amagli 6rnekleme zengin bilgiye sahip oldugu
diistiniilen durumlarin  derinlemesine calisilmasina olanak
vermektedir (Yildinnm ve Simsek, 2016, s. 118). Calismada

kapsaminda amagli 6rneklem teknigi kullanilmistir. Arastirma
orneklemine Tirilye’de ikamet eden ve turizmden gelir elde eden
paydaslarin  secilmesine 6zen gosterilmistir. Goriismelerin
tamami, goniilliilik esasina dayali olarak arastirmaci tarafindan
20-25  Haziran 2022
gergeklestirilmistir. Verilerin belirli bir doygunluga ulastigi ve

tarihleri  arasinda  Tirilye’de
anlatilarin tekrarlanmaya basladigi anlasildigindan katilimci
say1s1 olarak 10 kisi yeterli goriilmistiir. Goériismelerin siiresi 30
ile 40 dakika arasinda degisiklik gostermistir. Arastirmada veri
toplama stireci, COVID-19 pandemi sonrasi, normallesme siireci
donemine denk geldiginden anketlere ve goriigmelere katilimet
bulma konusunda gii¢liik yasanmistir. Ayrica katilimcilar izin
vermedigi i¢in ses kaydi alinamamis, yapilan goriigmeler not

alma yontemiyle kaydedilmistir.

Elde edilen veriler betimsel analiz yontemi ile analiz
edilmistir. “Bu yontemde elde edilen veriler onceden belirlenmis
olan temalara gore ozetlenir ve yorumlanir. Ayrica goriisiilen
bireylerin goriislerini yansitmak i¢in sik stk alintilara yer verilir.
Betimsel analizin temel amaci, elde edilen bulgular: diizenlenmis
ve yorumlanmig olarak okuyucuya aktarmaktir. Bu nedenle elde
edilen veriler sistematik olarak betimlenir, aciklanir ve
yorumlanir. Neden-sonug iliskileri irdelenir, belirli sonuglara
ulasilir ve ileriye yonelik tahminlerde bulunur.” (Yildirim ve
Simsek, 2016, s. 239-240).

Calisma kapsaminda betimsel analiz yontemi dort asamada
gerceklestirilmistir. 1k olarak verilerin analizi i¢in kapsamli bir
cergeve olusturulmustur. Bunun i¢in problemin 6zelligi, mevcut
kaynaklar ve literatiir dikkate alinmistir. Turizmin etkileri Hall
ve Page’ye gore (2006) ii¢c yonde ekonomik, sosyo-kiiltiirel ve
cevresel olmak iizere baglica pozitif ve negatif etkiler olarak
cercevelendirilmistir. Calisma kapsaminda veriler Hall ve
Page’in (2006) belirledigi bu ii¢ temaya gore diizenlenmistir.
Ikinci asamada olusturulan cerceveye bagli olarak veriler
okunup, anlamli ve mantikli bir sekilde bir araya getirilerek
diizenlenmistir. Boylece bazi veriler disarida kalmis, dogrudan
alintilarin yapilacag veriler secilmistir. Ugiincii asamada bugular
tanimlanmistir. Diizenlenen veriler gerekli yerlerde dogrudan
alintilarla desteklenmistir. Verilerin kolay anlasilabilir olmasina
ve gereksiz tekrarlara yer vermemeye dikkat edilmistir. Doérdiincii
asama ise bulgularin yorumlanmas: asamasidir. Bu agamada
bulgular alintilarla desteklenerek anlamlandirilmis, agiklanmig
ve aralarindaki cesitli iliskiler yorumlanmistir.

Nitel arastirmada gegerlik ve giivenirligin saglanmasi igin
arastirma kapsaminda ¢esitli hususlara dikkat edilmistir. Nitel
aragtirmada gecerlik; “aragtirmacinin aragtirdigt olguyu oldugu
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bicimiyle ve olabildigince yansiz gozlemlemesi” anlamia
gelmektedir (Yildirim ve Simsgek, 2016, s. 269). Caligmada i¢
gegerligin (veri toplama, veri analizi ve yorumlama siirecinde
tutarlilik) saglanmasi igin verilerin anlamli olmasina, bulgularin
tutarl1 olmasina, ortaya cikan kavramlarin anlamli bir biitiin
olusturmasina dikkat edilmistir. Elde edilen veriler farkli veri
kaynaklarindan toplanmis (nicel+nitel), farkli analiz stratejileri
kullanilarak teyit edilmistir. Elde edilen bulgularin daha 6nce
olusturulan (Hall ve Page, 2006) kavramsal ¢ergeve ile uyumlu
olmasi da i¢ gegerligin saglandigini géstermektedir. Dis gegerlik
ise sonuglarin genellenebilirligine iliskindir (Y1ldirim ve Simsek,
2016, s. 271). Calismada dis gecerligin saglanmasi i¢in goriisme
yapilan Orneklem, caligma ortami ve siiregler ayrintili olarak
tanimlanmustir. Arastirma bulgularimin bagka arastirmalarda test
edilebilecek nitelikte olmasi da bir diger dis gecerlik olgiitii
olarak belirlenmistir.

Insan davranisi hicbir zaman duragan olmadigindan nitel
aragtirmalarda giivenirligin farkli bir anlami vardir. Arastirma
sonuglarinin  inandiricili§i  agisindan  giivenirlik  6nem
tasimaktadir (Yildirim ve Simsek, 2016, s. 271). Calismanin i¢
giivenirliginin saglanmast igin yar1 yapilandirilmig goriisme
yoluyla elde edilen veriler, bir yorum katmadan dogrudan
almtilarla verilmistir. Boylece daha sonra yapilacak olan
yorumlara temel olusturulmustur. Birden fazla yontemin
kullanilmast yine c¢aligmanin i¢ glivenirligi bakimmdan 6nem
tagimaktadir. Karma yontem kullanilarak (nicel+nitel) elde
edilen bulgular teyit edilmistir. Calismanin dis giivenirliginin
saglanmasi i¢in arastirmaci, katilimcilara arastirma stireci ve bu
stirecteki konumu hakkinda bilgi vermistir. Ayrica veri kaynagi
olan bireyler, agik bir sekilde tanimlanmistir. Boylece benzer
arastirmalar i¢in orneklem tanimlamalarmin dikkate alinmasi
saglanmustir.

4. BULGULAR
4.1. Nicel Bulgular
4.1.1. Katihmecilarin demografik ozellikleri

Arastirmaya katilan yerel halkin cinsiyet, yas, egitim durumu
vb. gibi tanimlayici 6zellikleri Tablo 2’de verilmistir.

4.1.2. Yerel halkin Kiiltiirel turizmin ekonomik etkilerine
yonelik algilar

Turizmin Tirilye’de yol actigi olumlu ekonomik etkiler
icerisinde, en yiiksek ortalama degere sahip olan ifade “Turizm,

Tablo 2. Katilimcilarin demografik 6zellikleri
Table 2. Demographic characteristics of participants

Degiskenler Frekans (N) Yiizde (%)
Cinsiyet

Kadin 47 40.9
Erkek 61 53.0
Yas

18-24 6 5.2
25-34 17 14.8
35-44 23 20.0
45-54 27 235
55-64 20 17.4
65 yas ve Uzeri 15 13.0
Medeni durumu

Evli 66 57.4
Bekar 42 36.5
Egitim Durumu

Okur-yazar degil 8 7.0
ilkokul 22 19.1
ilkdgretim 21 183
Lise 25 21.7
On Lisans 17 14.8
Lisans 15 13.0
Lisansustu - -
Meslek

Memur 4 35
Ozel sektdrde calisan 17 14.8
Giftci-sci 16 13.9
Esnaf-Ticaret 18 15.7
Ev hanimi 15 13.0
Emekli 25 21.7
Ogrenci 10 8.7
Diger 3 2.6
Aylik gelir

2000-3000 TL 26 226
3001-5000 TL 39 339
5001-8000 TL 33 28.7
8001 veya lzeri TL 10 8.7
Tirilye'de yasama siresi

3-5yil 6 52
5-10yil 17 14.8
11-20 yil 25 21.7
21-30yil 28 243
30 yil ve Uzeri 32 27.8

yerel toplum ve kiiciik isletmelere ekonomik kazang saglar”
(X=4.60) ifadesidir. Bunula birlikte katilimcilar turizmin; “yerel
halkin yasam standartlarini yiikselttigi, gelir seviyesini arttirdigi,
turizmin ekonomiyi gesitlendirdigi ve turizmin yerel {irinler i¢in
yeni pazarlar olusturdugu” ifadelerine 1-5 puan aralifinda
ortalama 4 puan Tlzerinde ‘“Katiliyorum” seklinde puan
vermislerdir (Tablo 3). Turizmin Tirilye’de yol ac¢tig1 olumsuz
ekonomik etkiler iginde en yiiksek katilim saglanan ifade “Uriin
ve hizmet fiyatlar1 turizmden dolay1 artmaktadir” ifadesi (X
=4.26) olmustur. Turizmin yarattig1 enflasyona iligskin olan bu
bulgu literatiir ile uyumludur (Andereck vd. 2005).
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Tablo 3. Katilimcilarin turizmin ekonomik etkilerine yonelik algilari
Table 3. Participants’ perceptions of the economic impacts of tourism

Ortalama  standart

Ifadeler (X) Sapma (Ss)

Olumlu ekonomik etkiler
Turizm, yerel toplum ve kiiciik isletmelere ekono-

. y 4.60 .595
mik kazanc saglar
Turizm yerel halkin yasam standartlarini yikselt-

. 417 1.14

mektedir
Tur!zm y.erel.h.alka gelir getiren firsatlar sunarak 409 122
gelir seviyesini artirir
Turizm yerel ekonomiyi cesitlendirmektedir 4.09 1.26
Turizm yerel Girlinler icin yeni pazarlar olusturur 4.00 1.41
Turizm yerel halk icin ¢cok sayida istihdam olanagi 33 153

sunmaktadir
Turizmle birlikte yoreye olan yatinmlar artmistir 261 1.60
Olumsuz ekonomik etkiler

Uriin ve hizmet fiyatlari turizmden dolayi art-

maktadir 4.26 1.1
Turizm gayrimenkullerin degerini ve arsa fiyatla-

3.15 1.56
rini arttirmaktadir
Turizmden dolayi konut fiyatlari artis gostermek- 278 165

tedir

4.1.3. Yerel halkin Kkiiltiirel turizmin sosyo-kiiltiirel
etkilerine yonelik algilar:

Tirilye’de turizm faaliyetlerinin yol ac¢tigt olumlu sosyo-
kiiltiirel etkiler arasinda en yliksek ortalama puana sahip olan
ifade; “Turizm diger sehir ve iilkelerden turistlerle tanisma
onlarin kiiltiirlerini anlamak igin bir deneyim sunmaktadr (X
=4.80) " ifadesi olmustur. Bununla birlikte yerel halk, turizmin
yol agtig1 diger olumlu sosyo-kiiltiirel etkilere de yiiksek diizeyde
katilim saglamistir (Tablo 4). Turizmin hoggorii ortami yaratmast,
yoresel yemekleri canlandirmasi, alandaki etkinliklerin
artmasina  katki  saglamasma ilisiklin  bulgular, diger
arastirmalardan elde edilen bulgularla uyumludur (Uslu ve
Kiper, 2006). “Turizmle birlikte el sanatlart yeniden
canlanmistir” ifadesi ise en diigiik ortalama puana sahiptir (X
=2.44). Pek ¢ok kiiltiirel turizm destinasyonunda turizmin el
sanatlar1 lizerinde olumlu etkileri oldugu dogrulanmistir (Uslu
ve Kiper, 2006, Ozelgi Eceral ve Altinkaya Ozmen, 2009). Ancak
yapilan aragtirmada Tirilye’de turizmin el sanatlarmin
gelistirilmesi ve yasatilmasi {izerinde heniiz yeterince etki
saglamadigi gorilmistiir.

Arastirmada, yerel halkin turizmin olumsuz sosyo-kiiltiirel
etkileri konusunda algi ortalamalarinin diisiik oldugu goriilmiistiir
(Tablo 4). Turizmin yol actig1 olumsuz sosyo-kiiltiirel etkiler
genellikle gozle goriiliir olmadigindan yerel halk tarafindan daha
gec hissedilmektedir. Elde edilen bu bulgu literatiir ile uyumludur
(Avcikurt, 2009, s. 96).

Tablo 4. Katilimcilarin turizmin sosyo-kdltiirel etkilerine yonelik

algilari
Table 4. Participants’ perceptions of the socio-cultural impacts of
tourism
) Ortalama Standart
Ifadeler ) Sapma
(Ss)

Olumlu sosyo-kiilttirel etkiler

Turizm diger sehir ve lkelerden turistlerle
tanisma onlarin kiltdrlerini anlamak icin bir 4.80 0.43
deneyim sunmaktadir

Turizm, kultrlerarasi anlayis ve hosgoriye

katkida bulunur 473 066
Turlzrp, alvanln kdlttrel kimligi Gzerinde olum- 468 061
lu etki saglar
Turizmle birlikte yoresel yemekler yeniden 422 121
hatirlanmistir
Turizm alandaki kiilturel aktiviteleri tesvik 3.79 145
eder
Turizmle birlikte el sanatlari yeniden canlan- 244 163
mistir
Olumsuz sosyo-kiiltiirel etkiler
Turizm, alanda sug oranini artirmaktadir 2.78 1.59
Yerel halk turizm destinasyonu bdlgesinde

. . 1.81 1.07
yasamaktan zarar gormektedir
Turizm gencler tizerinde olumsuz etkilere yol 180 137
acmaktadir
Turizm aile yasamini olumsuz etkilemektedir 1.79 1.07

4.1.4. Yerel halkin kiiltiirel turizmin cevresel etkilerine
yonelik algilar

Tirilye’de turizme bagl kullanimin giderek artmasi alandaki

olumlu ve olumsuz ¢evresel etkileri tetiklemektedir. Arastirmadan
elde edilen bulgulara gdre olumlu cevresel etkiler arasinda,
“Turizmle birlikte ¢evresel farkindalik artmistir” (X=3.75)
ifadesi en yiiksek ortalama puana sahiptir. Elde edilen bulgu
literatiir ile uyumludur (Kervankiran, 2014; Alaeddinoglu ve
Tekin, 2020). Tablo 5’teki ortamala degerlere bakildiginda
Tirilye’de turizmin park ve rekreasyon olanaklarim arttirdigr (X
=2.89), altyapr ¢alismalarini arttrdigi (X=2.53) ve kamu
olanaklarmin artngi (X=2.33) yoniindeki ifadelere katilim
oldukga diisiik diizeyde kalmistir.
Turizmin Tirilye’de yol actigi olumsuz c¢evresel etkiler
konusunda yerel halkin goriislerine bakildiginda, en yiiksek
ortalama degere sahip olan ifade “Turizm trafik sorununu
arttirmaktady” (X=2.89), en diisiik ortalama degere sahip olan
ifade “Turizmle birlikte ¢evreye uyumsuz yapilar artmigtir” (X
=2.06) olmustur. Tablo 5°teki ortalama degerlerde goriildigii
gibi, yerel halkin Tirilye’deki turizm faaliyetlerinin yol actig1
olumsuz gevresel etkiler konusundaki algi ortalamalar diigiiktiir.
Bu durum Tirilye’deki turizm faaliyetlerinin heniiz gliniibirlik
yapilmasi, turizmin yore halkinin kontroliinde olmasi ve yerel
halkin turizmden gelir elde ediyor olmasi ile iliskilidir.
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Tablo 5. Katimcilarin turizmin cevresel etkilerine yonelik algilan
Table 5. Participants’ perceptions of the environmental impacts of
tourism

Ortalama Standart

ifadeler X) Sapma (Ss)

Olumlu gevresel etkiler
Turizmle birlikte ¢evresel farkindalik artmistir 3.75 1.32
Turizm daha fazla park ve rekreasyon alanlari

sunmaktadir 289 1.61
Turizm yol, kanalizasyon vb. alt yapi calismalari- 253 166
ni arttirmistir

Turizmden dolayi yollar ve kamu olanaklari en 233 141
yuksek standartlarda tutulmaktadir. ’ ’
Olumsuz gevresel etkiler

Turizm trafik sorununu arttirmaktadir 2.89 1.61
Alan turizmden dolayi asiri kalabaliktir 2.69 1.50
Turizm, cevresel kirlilik ve glriltu kirliligini 214 131
arttirmaktadir

Turistik tesisler cevreyi kirletmektedir 2.14 1.31
Turizmle birlikte ¢evreye uyumsuz yapilar 2.06 137
artmistir

4.2.2. Yerel halkin Tirilye’de kiiltiirel turizmin ekonomik
etkilerine iliskin goriisleri

Anketlerden elde edilen bulgulara gore yerel halk turizmin
olumlu ekonomik etkisi olarak en fazla, “turizmden ekonomik
kazang¢ saglanmasi, turizmin yasam standartlarini yiikseltmesi,
gelir seviyesinin artmasi ve yerel iriinler i¢in pazar olusmas1”
ifadelerine 6nem atfetmistir (Tablo 3). Nitel goriismelerde
katilimcilar turizm sayesinde “kazang sagladiklarini, kadinlarin
kendi el emegi iirtinlerini satarak gelir elde etmeye bagladiklarini
ve turizm hizmeti saglayan isletmelerin sayica artis gosterdigini”
belirtmislerdir. Bu durum, elde edilen bulgularin nicel aragtirmay1
destekleyecek nitelikte oldugunu gdstermektedir.

K3:“Turizm Tirilye'nin can damari, tabiki olumlu etkileri
oldu. Turizmle birlikte burasi canlilik kazandi ve insanlarin

i

gelirlerinde iyilesme oldu.’

Tablo 6. Katilimcilarin demografik 6zellikleri
Table 6. Demographic characteristics of participants

Katilimci Sira No Cinsiyet Yas qutlm‘ Meslek
Duizeyi
K1 Erkek 23 Lise Garson
K2 Erkek 45 ilkégretim Turizm isletmecisi
K3 Kadin 41 ilkokul Turizm isletmecisi
K4 Erkek 47 ilkokul Yerel esnaf
K5 Erkek 58 Lisans Turizm Isletmecisi
K6 Kadin 47 Lisans Yerel esnaf
K7 Erkek 44 Lise Ciftci
K8 Kadin 34 Lisans Yerel esnaf
K9 Erkek 54 ilkégretim Esnaf
K10 Kadin 39 Lisans Turizm calisani

4.2. Nitel Bulgular

Bu boliimde, anketlerden elde edilen bulgularla, nitel
bulgular karsilagtirma yapilarak degerlendirilmistir.

4.2.1. Katihmeilarin demografik o6zellikleri

Arastirmaya katilan bireylerin demografik &zelliklerine
iliskin tanimlayici bilgiler Tablo 6’da verilmistir. Katilimcilar,
K1-K10 seklinde kodlanmugtur.

Hall ve Page’in (2006) belirledigi temalara gbre ve arazi
calismalar1 sonrasi elde edilen veriler dogrultusunda nitel veriler
ii¢ temaya gore diizenlenmistir (Tablo 7). Tiim kodlar olumlu ve
olumsuz etkilere gore, dogrudan alintilamalarla devam eden
bagsliklar altinda agiklanarak yorumlanmuistir.

K4: “Tirilye onceki yularda is imkanlarinin kisitl olmast
nedeniyle ¢cok go¢ vermis olan bir yerlegim. Ozellikle geng kesim
is bulmak igin disariya gitti. Zaten o zamanlar turizm bu kadar
gelismis degildi. Suan turizm bizim en biiyiik gelir kaynagimiz.”

K6: “Gelirimiz artti haliyle, alanda turizm hizmeti saglayan
kafe ve restoran gibi isletmeler sayica artmaya basladi. Bildiginiz

Tablo 7. Nitel veriler i¢in olusturulan tema ve kodlar
Table 7. Themes and codes prepared for qualitative data

Kapsayici te-

malar Aciklayia kodlar

Yerel halkin Tirilye'de kdltiirel turizmin ekonomik etkilerine
iliskin gorusgleri

Sosyo-kilttrel  Yerel halkin Tirilye'de kiiltiirel turizmin sosyo-kilttirel
etkiler etkilerine iliskin gorusleri

Yerel halkin Tirilye'de kdiltiirel turizmin cevresel etkilerine
iliskin gorusleri

- Turizmin dogal cevreye etkileri

- Turizmin kdilttirel cevreye etkileri

Ekonomik etkiler

Cevresel etkiler
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tizere Tirilye zeytiniyle tinliidiir, alanda ¢ok sayida zeytin ve
zeytinyagi satisi yapan diikkanlar mevcut, kargo ile gonderim
dahi yapiliyor.”

K7: “Ekonomik yapida iyilesmeler oldu. Biz de bu sayede
gelir elde eder olduk.”

K8:“Kiiciik ¢apli da olsa is imkanlar1 genisledi. Ustelik
bayanlara da is imkani dogdu. Yaptiklar: el emegi tiriinleri olan
zeytin, zeytinyagi, tursu ve regeli tezgahlarda satisa sunmaya

1

basladilar.’

KO9: “Burdaki herkes i¢in gelir getirdigini séyleyemem ¢tinkii
burada herkes turizm sektoriinde yer almiyor. Ama bizim
ac¢imizdan tabiki olumlu yonde etki sagladi.”

Calisgma kapsaminda uygulanan anketlerde, Tirilye’de
turizmin yol actig1 baslica olumsuz ekonomik etki olarak “iiriin
ve hizmet fiyatlarindaki artis ile gayrimenkullerin ve arsa
fiyatlarinin artmas1” olmustur (Tablo 3). Yapilan goriismelerde,
Tirilye’de yasayan yerel halka, turizmin Tirilye’de yol agtig1
olumsuz ckonomik neler oldugu sorulmustur. Bu konuda
katilimcilar en ¢ok “turizmin sezonluk olmasi” konusunu
vurgulamistir.

K3:“Turizm burada mevsimsel olarak canlilik gésteriyor.
Dolayisiyla da kazancimizin durgun oldugu zamanlar da oluyor.
Ben uzunca bir stiredir bu sektoriin icerisindeyim. Bu memnuniyet
duygusu biraz da karsilikli oluyor. Misafirlerimizin memnuniyeti
bizim en biiyiik onceligimiz, onlar memnun olunca biz de

s

memnun oluyoruz.’

KS5:“Arti yonleri fazla fakat kis aylarinda burasi durgun
oluyor. O yiizden pek gelir saglayamiyoruz. Havalar iyilestiginde
gelirlerimiz de yiikseliyor haliyle. Tirilye’'nin hareketliliginde
turizmin etkisi biiyiik. Burdaki ¢ogu isletme turizm sayesinde
gelirini elde ediyor.”

K8: “Tirilye ozellikle Temmuz-Agustos aylarinda olduk¢a
yogun. Bu durum bizim is yerimize olumlu bir sekilde yansiyor.
Genel olarak turizmden memnunuz. Fakat kis aylarinda ister
istemez durgunluk oluyor.”

4.2.3. Yerel halkin Tirilye’de Kiiltiirel turizmin sosyo-
kiiltiirel etkilerine iliskin goriisleri

Tirilye’de  turizmin  olumlu  sosyo-kiiltiirel  etkileri

kapsaminda, anketlerde en ¢ok “yeni insanlarla tanisma” ve

“kiiltiirlerarast anlayis ve hoggoriiniin gelismesi” ifadelerine
onem atfetmistir (Tablo 4). Yapilan gortismelerde de, katilimcilar
en ¢ok yeni insanlarla tanismak ve selamlagsmak gibi deneyimleri
vurgulamislardir.

K3:“Size en mutlu oldugum anumi anlatayim. Buraya
fotograf ¢ekinmek i¢in diigiin sezonunda bir¢ok gelin ve damat
geliyor. Bundan 5-6 yil 6nce bir ¢ift diikkanimin oniinde fotograf
cektirmis. Yakin zamanda ¢ocuklariyla birlikte geldiler.Burada
cektirdikleri fotografi gosterdiler. Boyle bir geri doniis almak

2

beni ¢cok mutlu etmisti.

K5:“Bazi miisteriler iiriinlerimin fotografini ¢ekiyor, reklam
yapiyor, bu sayede baskalar: da gormiis oluyor. Toplumumuzdan
bu destegi goriiyor olmak giizel.”

Ko6: “Miisterilerimin  her  gelisinde selam  vermeden
donmemeleri, isletmemizi baskalarina da tavsiye etmeleri beni
mutlu ediyor.”

K8: “Isletme sektériinde oldugum icin her giin yeni insanlarla
tanisiyorum. Onlarla sohbet etmeyi seviyorum. Burasinin insant
zaten gelen misafiri para kaynag: olarak gormez yardimct olur,
bilgilendirir iyi agirlar. Sicak bir ortam vardir Tirilye de.”

Anketlerde Tirilye’de ““Turizmle birlikte yoresel yemekler
yeniden hatirlanmistir” en fazla 6nem atfedilen ifadelerden
olmustur (Tablo 4). Nitel arastirmadan elde edilen bulgular da bu
durumu desteklemektedir. Katilimcilar ayrica turizmin “kadin
yasami” lzerindeki olumlu etkilerini de ifadelerinde
vurgulamislardir.

K3:“Tirilye zeyticilikte bir marka oldugu zeytinciligin
gelistirilmesi lazim. Gengler de bu konuda bilinglendirilmeli ve
bu konuda seminerler verilmelidir. Béylece burada zeytinciligin
de devamliligi saglanacaktir.”

Ko6: “Tirilye Girit kékenli bir yerlesim oldugundan, Girit
mutfaginin esinletilerini hala gorebilirsiniz. Zeytinyagli ot
icerikli yemekler, mezeler ve diger ev yemekleri gibi pek ¢ok
seyde.. Turizmde kiiltiiriimiiziin daha fazla 6n plana ¢ikabilmesi
icin de daha fazla tanitim sart bence.”

K8: “Kii¢iik ¢capli da olsa is imkanlar1 artti. Ustelik bayanlara
da is imkan dogdu. Yaptiklar: el emegi iiriinleri olan zeytin,
zeytinyagi, tursu ve vregeli tezgahlarda satisa sunmaya

>

basladilar.’
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4.2.4. Yerel halkin Tirilye’de Kkiiltiirel turizmin cevresel
etkilerine iliskin goriisleri

Calisma kapsaminda turizmin Tirilye’de yol actig1 cevresel
etkiler, goriismelerden elde edilen bulgulara gore “Turizmin
dogal cevreye etkileri” ve “Turizmin kiiltiirel ¢evreye etkileri”
olmak tizere iki kategoride degerlendirilmistir.

4.2.4.1. Turizmin dogal ¢evreye etkilerine iliskin goriisler

Tirilye sahip oldugu deniz, plaj ve tarihi yapilar ile dogal ve
kirsal peyzaj degeri yiiksek bir destinasyondur. Anketlerden elde
edilen bulgulara gore, Tirilye’de kiiltiirel turizmin olumlu ve
olumsuz cevresel etkileri konusundaki algi ortalamalari diisiik
cikmistir (Tablo 5). Ancak yapilan goriismelerde katilimcilar;
Tirilye’de; kalabalik, goriintii kirliligi ve sahildeki ¢op sorunu
gibi hususlart vurgulamiglardir:

K1:“Yazin hafta sonlari neredeyse buradaki niifus on bini
buldugu oluyor. Dolayisiyla alan kalabaliklasiyor. Cevresel
sorunlar artabiliyor. Bunun da en temel ¢oziimii her bireyin
duyarly olmasidir. Turizmin  ¢evre sorunlarini arttirdigini
soyleyebilirim. Plaj siselerle dolu. Soyle soyleyeyim buraya
kamp yapmaya geliyorlar, ¢oplerini toplamadan gidiyorlar.

>

Bunlar hep bir sorun olusturuyor.’

K3.:“Cevre sorunlart konusunda burdaki  énemli bir
problem, evler denizi gorsiin diye evlerin iistlerine tente ekleyip
kapalr alanlar olusturmalaridir. Boylece binalarin gorselligi de

1}

bozuluyor. Bu da resmen gériintii kirliligi.’

K3: “Burasi turistik bir yerlesim oldugu icin tercih edilen bir
yer. Ama dogalligin bozulup ileri yillarda turizme kurban
gidebilme ihtimalinin olmast beni endisenlendiriyor. Ciinkii,
burada ¢ok uzun ge¢mise sahip pek ¢ok yapi var. Bu yapilarin
yanina beton binalarin eklenmesi tarihi dokuyu bozar. Bunun
¢oziimii de bu konuda bir takim onlemlerin alinmasidir.”

K8:“Sahili olduk¢a kirli mesela, yerlerde ¢oplere de
rastlyyorum toplumumuz bu konuda biraz daha dikkatli olmali.”

KO9: “Hafta sonlart yogunluga bagl giiriiltii ve ¢evre kirliligi
mevcut. Hafta sonlarinda olusan ara¢ yogunlugu icin otopark
sorunu ¢oziilmeli. Ayrica su dar sokaklardan ara¢ gecisi

s

yasaklanmali. Insanlar rahatca yiiriiyemiyor.”

4.2.4.2. Turizmin kiiltiirel cevreye etkilerine iliskin goriisler

Arastirmanin nicel kismindan elde edilen bulgulara gore;
katilimcilar en ¢ok; “Turizm tarihi binalarin korunmasina katki
saglamistir (¥=4.78)” ifadesine Onem atfetmistir (Tablo 5).
Katilimeilar gergeklestirilen goriismelerde tarihi  binalarin
korundugunu ve restore edildigini dogrulamaktadir. Ancak nitel
goriigmelerden elde edilen bulgulara gore, tarihi binalarin
korunmast ve yenilenmesi konusunda yapilan c¢aligmalarin
yetersiz oldugu goriilmiistiir. Katilimeilar bu  konudaki
goriiglerini asagidaki sekilde ifade etmektedir:

K1:“Burast birinci derece sit alani Tirilye’nin simgesi olan
tarihi mekanlarimin restore edilmesi lazim. Sonugta bu yapilar
hepimizin ge¢misi ve gelecegidir. Her sokaginda tarihi bir yapi
karsilar sizi bu yapilarin bazilar: 6zel miilkiyete ait oldugu icin
hala restore edilmeyi bekliyorlar. Belediyemiz bu konuda
calismalar yapryor. Tas mektep restorasyonu yeni tamamlandi
mesela. Zaten tiim ihtisamiyla goze ¢arpiyordur.”

K3:“Bu konuda yerli halk, isletmeciler ve idareciler ig
birligi icinde olmalidirlar. Paydaslar birbirinin fikrini alip ortak
bir diisiinceye ulasmalidir. Ancak bu sekilde tam koruma
saglanabilir. Fakat bunun burada saglandigini séyleyemem.”

K4:“Nereden baksaniz burdaki evierin yasi 150-200 yullik
var. Bu yapilarin bazilart onarildr bazilar ise zamana yenik
diistii, bazilart yikildr yikilacak gibi duruyorlar. Uzunca bir
tarihin izlerine rastlanan bu yapilarin biraz ilgi ve bakima

s

ihtiyact var dogrusu.’

K5: “Eski bir Rum yerlesimi oldugu icin alanda ¢ok sayida
kilise mevcut, ayrica asirlik tarihi evler, amit agaglar, tarihi
cesmeler bulunmakta. Ama gériildiigii iizere koruma tam
anlamwyla saglanmis degil, bakimsiz yapilar hemen goéze
carpiyor.  Kiiltiirel miraslarimizin - korunmasmni  saglayacak
bizleriz. O yiizden herkesin bu bilinci tasimasi gerektigini
diigtintiyorum.”

K7: “Korunan yapilar var ve hala korunmayi bekleyen
yvapilar da var. Bu konuda yapilmast gereken tabiki restorasyon.
Fakat bunun ger¢eklesmesi icin de belirli bir biitgceye ihtiyag var.
Biz de isteriz burasi daha diizenli ve bakimli hale gelsin. Ama
sonug ortada..”

K10: “Restorasyon biiyiik onem arz ediyor. Tirilye eski bir
yerlesim oldugu icin bakima muhtag¢ bina ¢ogunlukta. Umarim

>

en kisa siirede bu onarim saglanmir.’

107



GICEKCI, OKUYUCU / Cografya Dergisi — Journal of Geography, 2024, 49: 97-111

5. TARTISMA VE SONUC

Turizm ve rekreasyon amacli kaynak yonetiminde; turizmin
etkilerinin ortaya konmasi, destinasyonun planlanmasi ve
yonetilmesinde i¢in dnemli bir aractir (Hall ve Page, 2006, s.
179). Turizmin etkilerine iliskin incelemelerde tiim etkilerin
biitiinctil bir bakis agist ile degerlendirilmesi dnem tagimaktadir.
Bu nedenle bu c¢alismada Tirilye’de yasayan yerel halkin,
Tirilye’deki kiiltiirel turizm faaliyetleri sonucunda ortaya ¢ikan
ekonomik, sosyo-kiiltiirel ve ¢evresel etkiler konusundaki
algilarm1  belirlemek amaglanmigtir.  Yerel halk, turizm
gelismesinde 6nemli bir aktordiir. Clinkii yerel halkin menfaatleri
turizmi etkilemektedir ve turizmle ilgili alinan politik kararlar da
yerel halki etkilemektedir (Muganda vd., 2013, s. 55). Bu
nedenle bu ¢aligmada turizmin etkileri, yerel halkin algilart
iizerinden degerlendirilmistir. Calismada veriler yerel halka
uygulanan anket ve goriismelerden elde edilmistir.

Calismadan elde edilen baslica sonuclar turizmin; ekonomik,
sosyo-kiiltiirel ve ¢evresel etkileri olmak {izere ii¢ baslik
iizerinden degerlendirilmigtir. Yerel halkin turizmin olumlu
ekonomik etkilerine iliskin alg1 ortalamalarmin yiiksek oldugu
goriilmiistiir. Yerel halk turizmin gelir yarattigini, ekonomiyi
cesitlendirdigini ve mevcut tarimsal tiriinleri i¢in pazar yarattig
ifadelerine yiiksek katilim gostermistir (Tablo 3). Olumlu
ekonomik etkilere iligkin nitel goériismelerden de benzer bulgular
elde edilmistir. Katilimeilar; turizm sayesinde kazang
sagladiklarini, kadinlarin da kendi el emegi trlinlerini satarak
gelir elde etmeye bagladiklarini ve turizm hizmeti saglayan
isletmelerin sayica artis gosterdigini belirtmislerdir. Olumlu
ekonomik etkilere iligkin elde edilen bu bulgular énceki bircok
calisma ile uyumludur (Haralambopoulos ve Pizam, 1996;
Zamani-Farahani ve Musa, 2012; Chuang, 2011). Tirilye’de
turizmin olumsuz ekonomik etkileri arasinda ise iiriin, hizmet ve
gayrimenkullerin fiyatlarindaki artislara iligkin ifadelere daha
yiiksek katilim gosterilmistir (Tablo 3). Bu bulgu diger bazi
turizm destinasyonlarinda yaygin olan enflasyon, artan arazi ve
konut fiyatlari, turizm isindeki mevsimsellik sorunu vb. gibi
turizmin olumsuz ekonomik etkiler ile 6rtiismektedir (Lee vd.,
2018; Liu ve Li, 2018). Yapilan goriigmelerde ise en cok
vurgulanan olumsuz ekonomik etki; istihdamin mevsimsel
olmasidir.

Turizmin sosyo-kiiltiirel etkileri konusunda; ankete katilan
yerel halk, kiiltiirel turizmin Tirilye’de kiiltiirel bir deneyim
sundugu, kiiltiirel hosgérii ve anlayisa yol actifi, turizmin
kiiltiirel kimligin gelismesine olumlu etki etti§i ve turizmin
yoresel yemeklerin yeniden canlanmasina katki sagladigt

yoniindeki ifadelere yiiksek katilim gostermislerdir (Tablo 4).
Turizmin Tirilye’de yol ac¢tig1 sosyo-kiiltiirel etkiler konusunda
elde edilen bulgular literatiir ile uyumludur (Alhasanat ve
Hyasat, 2011; Kervankiran, 2014; Giilsevil Berber ve Sozbilen,
2017). Ev sahibi toplum ile ziyaretciler arasinda kiiltiirel
geemisin ayni olmast, ev sahibi toplumun yaganan sosyo-kiiltiirel
sorunlart Onemsiz olarak algilamasma yol acabilmektedir
(Weaver ve Lawton, 2001). Nitekim anketlerde elde edilen
bulgulara goére su¢ oranmin artmast vs. gibi olumsuz sosyo-
kiiltiirel etkiler konusundaki algilar diisiik ¢ikmigtir (Tablo 4).

Anketlerden elde edilen bulgulara gore, Tirilye’de turizmin
yolagtigi ¢evresel etkiler konusunda yerel halkin alg1 ortalamalart
disik diizeyde ¢ikmistir (Tablo 5). Ancak yapilan nitel
goriigmelerde, katilimcilar bu konuda daha detayli bilgi vermistir.
Katilimeilar tarihi binalarin korundugunu fakat restorasyon
calismalarinin yetersiz oldugunu belirmistir. Goriismelerde;
sahildeki kirlilik, hafta sonu yogunlugu, gorinti kirliligi
vurgulanan diger hususlar olmustur.

Caligmadan elde edilen elde edilen bulgular bize Tirilye’de
turizm faaliyetlerinin heniiz butik diizeyde ve yerel halkin
kontroliinde oldugunu gdstermektedir. Yerel halk tirettigi zeytin,
zeytin yag1 vb. gibi lirlinlerini turizmde pazarlamakta ve gelen
turistlerle etkilesime girmekten keyif almaktadir. Ancak turizmin
¢evrenin korunmasina ¢ok fazla katki yapmadig1 goriilmektedir.
Tirilye’deki turizm faaliyetlerinin planli ve siirdiiriilebilir olmast
i¢in; turistler ve yerel halkin resmi yollarla ya da televizyon,
dergi ve brostirler gibi gayri resmi yollarla bilinglendirilmesi
saglanmalidir. Turizmin alanda gelistirilmesi konusunda yerel
halkin dogrudan katilimi arttirilmalidir. Basta ekonomik etkiler
konusunda olumlu algilamalara sahip olan yerel halk, turizmin
yol agabilecegi diger olumsuz etkiler konusunda yeterince
farkindaliga sahip degildir. Yerel halkin oncelikle tarihi, kiiltiirel
ve dogal giizelliklerin korunmas: konusunda bilinglenmesi
saglanmalidir. Kaynaklarin yonetilmesi bakis acgisina gore,
turizmin etkileri planlama siirecinde dikkate alinmalidir. Boylece
turizmden elde edilen faydalar arttirilmali ve turizmin yarattigi
sorunlar minimize edilmelidir. Genel planlama politikasinda
onemli olan; ev sahibi toplumun turizmi anlamasi, karar verme
stirecine katilmasi ve turizm endiistrisinden fayda saglamasi i¢in
toplumsal katilim arttirilmasidir.

Bunlara ilave olarak kiiltiirel turizm destinasyonu olan
Tirilye’de turizm faaliyetlerinin gelistirilmesi i¢in asagidaki
hususlara dikkat edilmesi yerinde olacaktir:
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o Turistler tarihsel olarak otantik atmosferleri tercih etme
egilimindedir. Bu nedenle alandaki koruma ve restorasyon
caligmalarinda bu hususa dikkat edilmelidir. Tarihi binalar,
oteller, restoranlar, alisveris alanlar1 ve sokak diizeni tarihi
peyzajla uyumlu gelistirilmelidir.

e “Tirilye’de onemli bir kiiltiirel iiretim bi¢cimi olan
zeytinciligin, tretimden tiiketime kadar olan siireci miizeler,
festivaller vb. yollarla turizme daha fazla entegre edilerek
koruma ve siirdiiriilebilirligin saglanmasi 6nem tagimaktadir.

* Alandaki hafta sonu kalabalig1 ve bunun yarattig: kirlilik,
¢opler, giiriiltii vb. gibi etkiler kontrol altina alinmalidir

o “Yerli gibi yasama” bir¢ok Avrupa sehrinde yayginlagmaya
baslamistir. Ziyaretgiler tarihi binalari kiralayarak o atmosferi
deneyimlemektedir. Tarihi binalarda yer alan konutlarin
kiralanmasi ise paylasim ekonomisi®> uygulamalari yolu ile
(AirBnb ve Couchsurfing gibi) gergeklestirilmektedir. Bu
uygulamalar yoluyla bireyler otellere kiyasla daha uygun
fiyatlarla konaklama olanagi saglamaktadir. Bu sayede
Tirilye’deki mevcut konut stokunun hem korunmasi hem de
ekonomik getirisi artacaktir.

e Cogu zaman kirlilik insanlar tarafindan  bilingli
algilanmamaktadir. Bu durum anketlerden elde edilen verilerle
dogrulanmaktadir. Ancak nitel goriismeler bize alanda belli bir
diizeyle kirlilik oldugunu gostermistir. Eger kirlilik dizeyi
artarsa Tirilye’de kentsel yasanabilirlik zarar gorecektir ve
yoresel atmosfer bu durumdan olumsuz etkilenecektir. Bu
nedenle kirlilik konusu siirekli izlenmeli ve kontrol altinda
tutulmalidir.

Sonug olarak g¢alismada elde edilen bulgular, Tirilye’de
yasayan yerel halkin kiltirel turizmin etkilerine yonelik
algilarinin anlagilmasina katki saglamistir. Tirilye’de yasayan
yerel halk, alandaki tarihi-kiiltiirel ve dogal yapiya iliskin 6nemli
bilgi birikimine sahiptir. Yerel halk, alandaki turizm planlamasina
teorik ve pratik olarak katkida bulunmaktadir. Bu nedenle,
calisma yerel halkin algilar literatiiriine katkida bulunmaktadir.

EKk 1. Yar1 Yapilandirilmis Goriisme Sorulari3

1)  Sizce alana gelen ziyaretgilerin Tirilye’yi tercih etme
nedenleri nelerdir?

2) Sizce Tirilye’de turizmin gelismesinin  olumlu
ekonomik etkileri nelerdir?

3) Sizce Tirilye’de turizmin gelismesinin  olumsuz
ekonomik etkileri nelerdir?

4)  Sizce turizm Tirilye’nin sosyo-kiiltiirel yapisinda ne
gibi olumlu etkilerde bulunmaktadir?

5)  Sizce turizm Tirilye nin sosyo-kiiltiirel yapisina ne gibi
olumsuz etkilerde bulunmaktadir?

6) Alanda gozlemlemis oldugunuz turizme bagli gelisen
baslica ¢evresel sorunlar nelerdir?

7)  Tirilye’de kiltiirel miras varliklart korunmus mudur?
Sizce koruma ne sekilde saglanabilir?

8)  Tirilye’deki turizm faaliyetlerinden memnun musunuz?
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Afetler sosyal ve psikolojik acidan toplumda 6nemli yer edinmistir. Son zamanlarda Tirkiye'de yasanan deprem, sel, orman yangini gibi afetlerin dogurdugu
kayiplar konuyu glindemde tutmustur. Afetlerin 6nlenmesi ve zararlarinin azaltiimasinda afet yonetim siireci dnemlidir. Afet siireclerinde vatandaslarin
glvenli alanlarda toplanmasi ve ihtiyaclarinin karsilanmasi amaciyla “Afet ve Acil Durum Toplanma Alanlar” olusturulmaktadir. Bu alanlarin glvenligi ve
ihtiyaca cevap verebilmesinde dogru yer secimi énemlidir. Bu calismada, istanbul’'un niifus yogunlugu yiiksek ilcelerinden biri olan Arnavutkdy'deki afet ve
acil durum toplanma alanlarinin afet streclerinde kullanilmaya ne diizeyde uygun oldugu arastinimistir. Analitik Hiyerarsi Stireci (AHS), Uzaktan Algilama
(UA) ve arazi calismalariyla toplanma alanlarinin uygunluk diizeylerinin belirlenmesi ve 6rneklemlerle yorumlanmasi hedeflenmistir. Bu amagla araziden ve
ilgili kurumlardan veriler toplanmistir. Tehlikeli unsurlara mesafe, yerlesme yogunlugu, ana yollara ve saglik altyapisina mesafe, zemin sivilasmasina yatkinlik,
arazi ortusi ve egim parametreleriyle uygunluk analizi yapilmistir. Bulgulara gore, Arnavutkdy'deki 185 toplanma alani 5 uygunluk diizeyine ayriimistir.
Toplanma alanlarinin %32'sinin en distik ve distik uygunluk diizeyinde yer aldigi belirlenmistir. iicede en diisiik uygunluk diizeyinde yer alan 26 toplanma
alaninin gesitli riskler nedeniyle afet streclerinde kullaniimaya uygun olmadigi, bu alanlarin acilen degistirilmesi gerektigi distinilmektedir. Toplanma
alanlarinin amacina ulasabilmesi icin tanitilmasi ve afet esnasinda ihtiya¢ duyulacak malzemeler, depolama alanlari, altyapi ve donatilar bakimindan
hazirlanmasi gerekmektedir.

Anahtar kelimeler: Afet, Afet Yonetimi, Afet ve Acil Durum Toplanma Alani, AHS, Arnavutkoy.

ABSTRACT
Disasters play an important social and psychological role in society. The recent losses caused by disasters such as earthquakes, floods, and forest fires in
Turkey have kept this issue on the agenda. Disaster management processes are important to prevent disasters and reduce their damage. “Disaster and
Emergency Assembly Areas” are established to gather citizens in safe areas and meet their needs during disaster processes. Correct location selection is
important for the safety of these areas and the assembly of needs. This study investigates to what extent the disaster and emergency assembly areas in
Arnavutkdy, one of the highly populated districts of Istanbul, are suitable for use in disaster processes. The analytical hierarchy process (AHP), Remote
Sensing (RS), and field studies were used to determine the suitability levels of the assembly areas and interpret them with samples. For this purpose, data
were collected from fields and relevant institutions. Suitability analysis was performed using the parameters of distance to hazardous elements, settlement
density, distance to main roads and health infrastructure, susceptibility to soil liquefaction, land cover, and slope. According to the findings, the 185
assembly areas in Arnavutkdy were categorized into 5 suitability levels. It was determined that 32% of the assembly areas had the lowest and lowest
suitability levels. It is thought that the 26 assembly areas at the lowest suitability level in the district are not suitable for use during disaster processes due
to various risks, so these areas should be changed urgently. For assembly areas to fulfill their purpose, they need to be introduced and prepared in terms of
materials, storage areas, infrastructure, and equipment that will be needed during a disaster.
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EXTENDED ABSTRACT

Disasters are events that stop or interrupt the functioning of life, cause socioeconomic and environmental losses, and cannot be
overcome by the efforts of those exposed to them (Kadioglu, 2008; Kart et al., 2023). Natural disasters have been increasing in the world
since the 1940s, and it is thought that this is due to population growth, expansion of settlements, land use, and climate changes (Brown
et al., 2018; Mitchell et al., 2014). Turkey, which is one of the countries where climatic and geological disasters occur frequently, is
located in the Mediterranean-Himalayan earthquake zone. Rainfall regimes in Turkey are irregular, and the climate is variable. Due to
these characteristics, earthquakes and floods, mass movements, avalanches, droughts and frosts are the most frequently experienced
natural disasters in Turkey (Ergilinay, 2007). Arnavutkdy, which is the subject of the research, is one of the crowded districts of Istanbul.
Istanbul, which carries various disaster risks, is a city where earthquakes that caused destruction in the past have occurred and is pregnant
with new earthquakes. Disaster and emergency assembly areas, which are of vital importance in terms of reducing disaster-related losses
and reaching and responding to disaster victims, are safe places where citizens can gather by leaving dangerous areas to prevent panic,
provide communication, and assistance until temporary shelter centers are prepared after the disaster (AFAD, 2023a; Dogan, 2023). In
Turkey, these areas are controlled by the AFAD, the Gendarmerie command, and local governments. This study conducted a suitability
analysis to determine the suitability levels of the disaster and emergency assembly areas in Arnavutkdy for use in disaster processes.
Arnavutkdy is located in the Catalca Kocaeli Section of the Marmara Region, on the European Side of Istanbul. The location is 23.1 km
from the North Anatolian Fault Line (NAF), one of the faults that produces the most earthquakes in Turkey. In this study; disaster and
emergency assembly areas in the Arnavutkdy district were evaluated using AHP, one of the “Multi-Criteria Decision Making (MCDM)”
methods. Based on literature research, expert opinions and field studies; distance to hazardous elements, settlement density, distance to
main roads and health infrastructure, soil liquefaction susceptibility, land cover and slope parameters and assembly areas were examined
in terms of suitability for use in disaster processes. The database required for the analysis was prepared from satellite images, secondary
data collection, observation, and interviews. The 15 assembly areas were examined on-site for field control of the findings.

81% (150) of the 185 disaster and emergency assembly areas in Arnavutkdy are in Arnavutkdy district center and Hadimkoy.
According to the findings, 32% of the assembly areas in Arnavutkdy are at the “lowest and lowest” suitability level. In particular, the 26
assembly areas at the lowest suitability level are located near elements that may pose a risk in the event of a disaster, such as high-voltage
lines, transformer centers, minarets and flood streams. The main problems identified in the assembly areas with the “lowest and lowest”
suitability level in Arnavutkdy are as follows;

» Some assembly areas are surrounded, difficult to enter and exit, covered with garbage and debris and muddy areas with holes. It
does not seem possible to use these areas.

» Some assembly areas are insufficient in area compared with the neighborhood population. These areas are also occupied by elements
such as the muhtar’s office and children’s park.

» Some assembly areas are at risk of flooding because they are close to coastlines. In addition, assembly areas near wetlands are prone
to soil liquefaction (Ustiin et al. 2022). It would be dangerous to use these areas during possible earthquakes.

* The 11 assembly areas in Arnavutkdy are close to areas affected by floods and can be exposed to floods.
» Assembly areas are located between multi-story buildings in Arnavutkdy. Using these areas is dangerous during disasters such as
earthquakes. People using these areas may be harmed, and access to them may become difficult when the buildings surrounding these

areas collapse.

« 7 assembly areas in Arnavutkdy are dangerous because they are located near high-voltage lines and base stations, and 9 are near
minarets.
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It is important to minimize disaster damages in Turkey’s sustainable development. As part of this process, selecting disaster and
emergency assembly areas using scientific methods and being prepared for disasters using their infrastructure and equipment is important
for preventing disaster damage. It is believed that this study will increase disaster awareness in the Arnavutkoy district, which stands out
about its population and disaster risks, and reduce possible losses due to disasters.
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1. GIRIS

Afet; hayatin isleyisini durduran veya hayatt kesintiye
ugratan, ekonomik, sosyal ve cevresel kayiplara neden olan,
maruz kalanlarin kendi ugraslariyla altindan kalkamayacagi
olaylardir (Kadioglu, 2008; Kart vd., 2023). Bir olayin afet
olabilmesi i¢in dogal ya da beserl kokenli olmasi, can ve mal
kaybina yol agmasi gerekmektedir (Savasir, 2008). Afetler ilk
basamakta dogal ve beserl olmak iizere ikiye ayrilir. Dogal
afetler kendi icinde gelisim hizina gore; ani (deprem, sel, kaya
diismesi, firtina, hortum, ¢1g, volkan, yangin vd.) ve yavas
gelisen (siddetli soguk-sicak, kuraklik vd.) afetler, kokenlerine
gore; jeolojik-jeomorfolojik; klimatolojik-meteorolojik;
biyolojik afetler seklinde siniflandirilir (Sahin ve Sipahioglu,
2003). Beseri afetler ise sosyal (aglik, savaslar, terdr vd.) ve
teknolojik afetler (niikleer, sanayi, maden kazalar1 vd.) seklinde
gruplandirilir (Ozey, 2011).

Afet zararlarmin azaltilmasinda afet Oncesi ve sonrasi
uygulamalar 6nemlidir. Niifus, sanayilesme, kentlesme, afet
bilinci, gelismislik seviyesi gibi parametreler afetlerin siddetini
belirlemektedir (Oztiirk ve Sahinéz, 2018). Diinyada dogal
afetlerin sayisinda 1940’lardan bu yana artis yasanmakta, bu
durumun niifusun artmasi, yerlesmelerin genislemesi, arazi
kullannm:  ve  iklim  degismelerinden = kaynaklandigi
diistiniilmektedir (Brown vd., 2018; Mitchell vd., 2014). Buradan
hareketle gelecekte yanlis arazi kullanimi, iklim degismeleri,
ekonomik, politik ve sosyal stresin artmasiyla afet sayist ve
zararlarinin da artmasi beklenmektedir (Tipson, 2013).

Diinyada afet sikligi bakimindan; Asya Kitasi ilk, Avrupa,
Avusturalya ve Kuzey Amerika kitalar1 son siralardadir (Giiler
ve Cobanoglu, 1994). Tirkiye, klimatik ve jeolojik kdkenli
afetlerin sik yasandig iilkelerdendir. Diinyanin en aktif deprem
kusaklarindan Akdeniz-Himalaya deprem kusaginda bulunan
Tiirkiye, engebeli bir topografyaya sahiptir. Tiirkiye’de yagis
rejimleri diizensiz, iklim kogullar1 degiskendir. Bu 6zelliklerine
bagli olarak deprem ve sel basta olmak {izere kiitle hareketleri,
¢1g, kuraklik ve don en sik yasanan dogal afetlerdir. Ozellikle
depremlerin biiyiik kayiplara yol actig1 Tirkiye’de niifusun
%71’ 1 ve 2. derece deprem bdlgelerinde yasamaktadir
(Ergtinay, 2007; Geng, 2007).

Arastirmaya konu olan Arnavutkdy, Istanbul’un kalabalik
ilcelerinden biridir. Cesitli afet riskleri tastyan Istanbul, gegmiste
yikimlara yol acan depremlerin yasandigi ve yeni depremlere
gebe bir sehirdir. Bu nedenle Istanbul’un afet yonetiminde
deprem oOnemlidir. Ancak yiiksek niifus yogunlugu, diizensiz

arazi kullanim, alt yap1 eksikleri gibi nedenlerle Istanbul’da sel,
kuraklik vb. afetler de yasanabilmektedir (Avci, 2010).
Istanbul’daki afetlerin sosyoekonomik anlamda daha yikici
olmasi, afet planlamalarinin 6nemini artirmakta ve aciliyetini
ortaya koymaktadir (Buldurur ve Kurucu, 2015).

Afet kokenli kayiplarin azaltilmasi, afetzedelere ulasma ve
midahale agisindan afet ve acil durum toplanma alanlar1 hayati
oneme sahiptir. Bu alanlar, afet sonrasi gegici barinma merkezleri
hazirlanana kadar; panigi 6nleme, haberlesme ve yardimlagmay1
saglama amaciyla vatandaglarin tehlikeli alanlar1 terk ederek
toplanabilecegi giivenli yerlerdir (AFAD, 2023 a; Dogan, 2023).
Afet ve acil durum toplanma alanlari, olagan durumlarda yesil
alan veya park vb. olarak kullanilan ancak afet ve tahliye
siireclerinde kolay ulasilabilecek alanlardir (Gerdan ve Sen,
2019). Altyapi, konum ve dogal unsurlar agisindan risk
olusturmayacak, kapasite, mekansal dagilim, koordinasyon ve
lojistik agisindan yeterli alanlarin afet ve acil durum toplanma
alan1 olarak belirlenmesi 6nemlidir (Kir¢in vd., 2017; Maral vd.,
2015). Tirkiye’de afet ve acil durum toplanma alanlar1 81 il ve
ilgelerinde, Tiirkiye Afet Miidahale Plan1 kapsaminda, AFAD,
Jandarma Komutanliklart ve yerel ydnetimler tarafindan
belirlenmektedir. Literatiirde ¢esitli disiplinler tarafindan
yapilmis, toplanma alanlarinin degerlendirildigi veya yer se¢imi
onerilerinin sunuldugu c¢alismalar bulunmaktadir (Bektas ve
Sakarya, 2020; Gerdan ve Sen, 2020; Kart vd., 2023; Kdkeii,
2010; Ozkilig, 2020; Oztiirk ve Kaya, 2020; Sabuncu, 2023;
Senik ve Uzun, 2021; Sirin ve Ocak, 2020; Uyar ve Tore, 2023).
Ancak bu calisma; konu edindigi sahada bdyle bir calismanin
daha 6nce yapilmamis olmasi, sadece UA tekniklerini degil arazi
¢aligmalarimi da igermesi, analizde kullanilan veri setlerinin
onemli boliimiiniin uydu goriintiileri tizerinden sayisallastirma
yoluyla iiretilmis olmasi gibi farkliliklariyla 6nceki calismalardan
ayrilmaktadir.

Arnavutkdy; Istanbul Havalimani, Hadimkdy OSB gibi 6nemli
yatirimlarm bulundugu, niifus ve arazi kullaniminin yogun oldugu,
kentlesmenin devam ettigi bir ilcedir. Bu durum Arnavutkdy icin
toplanma alanlar1 ve diger afet yonetim mekanizmalarmin iyi
planlanmasint gerektirmektedir. Bu aragtirmada Arnavutkdy’deki
afet ve acil durum toplanma alanlarmin afet siireclerinde
kullanilmaya ne kadar uygun olduklarini belirlemeye yonelik
olarak iki asamali bir uygunluk analizi yapilmistir. ilk asamada
literatiir, arazi calismalar1 ve uzman goriigleri dogrultusunda
belirlenen parametrelerle Arnavutkdy’deki 185 afet ve acil durum
toplanma alani; konum, giivenlik, erigilebilirlik, altyapt ve
islevsellik acisindan Analitik Hiyerarsi Stireci (AHS) ile
degerlendirilerek smiflandirilmustir. Ikinci asamada AHS ile

116



BAGCI, CAGIRIR, DEMIR / Cografya Dergisi — Journal of Geography, 2024, 49: 113-133

ulagilan sonuglar UA ve arazi ¢aligsmalariyla degerlendirilmistir.
Calisgmanin  bulgulart itibariyle; olas1 afetlerde kayiplart
azaltabilecegi, afet silireglerinde afetzedelere ulagsmay1
kolaylastiracagi, yardimlarin organize sekilde, ihtiyag duyanlara
ve yeteri kadar ulastirilmasinda faydali olacag: diistiniilmektedir.
Bunun yani sira Arnavutkdy 6zelinde afet farkindaligini artirmast

beklenmektedir.
1.1. Arnavutkdy’iin Konumu ve Cografi Ozellikleri

Arnavutkdy; Marmara Bolgesi’'nin  Catalca Kocaeli
Béliimiinde, Istanbul’un Avrupa Yakasinda yer almaktadir.
Batida Catalca, doguda Eyiipsultan, giineyde Biiyiik¢ekmece,
Esenyurt ve Basaksehir ilgeleriyle komsudur. 2023 yili Google
Earth goriintiileri tizerinden yapilan dl¢iimlere gore, Karadeniz’e
34,2 km kiyist bulunan Arnavutkoy, 485,7 km?’lik yiiz 6l¢iimiiyle
Istanbul’un 4. biiyiik ilgesidir (Sekil 1).

Arnavutkdy, Karbonifer-Holosen yas araligindaki volkanit
ve sedimanter formasyonlara sahiptir (Gedik vd., 2014).
Arnavutkdy’iin kiyilarinda kuvaterner yasli; kirmtililar, plaj ve
kumullar, gilineyi ve dogusunda ise Eosen kirectaslart ve
karbonifer flisleri bulunmaktadir. Yore Miyosen’de bir koy iken

Pliyosen’de karalasmistir (Gedik vd., 2014). Arnavutkoy,
yiikseltisi 150-250 m arasinda degisen tepelere sahip (Kurukavak,
211 m; Ayazma, 167 m; Fener, 241 m; Baglar, 153 m; Cilingir,
159 m; Kartal, 179 m; Tabya, 203 m) bir plato goriiniimiindedir.
HGM verilerine gore, ortalama yiikseltisi 230, nispi yiikselti
farki ise 498 m olan ilgede yiikselti; Karadeniz ve Terkos
kiyilarindan glineye dogru artmaktadir.

Arnavutkdy, Karadeniz ve Akdeniz iklimleri arasinda gegis
ozelligi gostermektedir. Ilge iklimini; kislari 1lik ve yagisls,
yazlart sicak seklinde tanimlamak mimkiindiir. Arnavutkdy
meteoroloji istasyonu verilerine gore, Arnavutkdy’de yillik
sicaklik ortalamasi 14,6 °C, yillik yagis miktart ise 757,9 mm’dir.
Yorede en fazla yagis aralik-ocak; en az yagis ise temmuzda
diismektedir (MGM, 2023).

Istanbul’'un su ihtiyacim karsilayan Terkos Goélii ve
Sazlibosna Baraji'nin  biiyilk  boliimii, Biiylikgekmece,
Kiigiikgekmece golleri ve Alibey Baraji havzalarinin bir kismi
Arnavutkdy’de yer almaktadir. ISKI (2022) ilgenin %90’ nim
hidrografik havza kabul etmektedir. ilgedeki en biiyiik
hidrografik unsur olan Terkos Golii; Yildiz (Istranca) ve
Ciftlikkdy dereleri basta olmak {izere kiigiik akarsularla

KARADENIZ

Karadeniz B.

MARMARA
DENiZI

- Afet ve Acil Durum Teplanma
~— Akarsular B Alanlan

. k W | Durum
A, |stanbul Havaliman ® Omaklem Afet vs Acil Dur

Toplanma Afankar
@ Ana Tahliys Alanlan %

— Amavutkiy lige Simn A
i} km a
L S—

Sekil 1. Arnavutkdy'iin Lokasyonu, ilcedeki Afet ve Acil Durum Toplanma Alanlari ve Orneklemler.

Figure 1. Location of Arnavutkéy, Disaster and Emergency Assembly Areas in the District and Samples.
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(Tayakadin,
beslenmektedir. Arnavutkdy’de asit kahverengi sarimsi-

Sivaskdy, Ayazma, Karasu, Karacakdy)
kirmizimsi orman topraklart ve rendzinaller hakimdir (Atalay,
20006). Terkos Golii ¢evresinde rendzinal, kirmizi-sart podzolik,
koliivyal, hidromorfik altivyal topraklar ve regosoller

bulunmaktadir (Sahin vd., 2003).

Arnavutkdy orman varligi bakimmdan Istanbul’un zengin
ilgelerindendir. 2023 yili Google Earth uydu goriintiilerinden
yapilan ol¢iimlere gore ilgenin %37’si (178,6 km?) ormanlarla
kaplidir. Ilgede ormanlar daha ¢ok Terkos Gélii ve ilge merkezinin
cevresinde yogunlasmistir. Arnavutkdy, Karadeniz ve Akdeniz
iklimlerine ait bitki tiirlerini barindirmaktadir. Ilgenin kiyilarinda
Dogu Kaymi (Fagus Orientalis), Adi Giirgen (Carpinus Betulus),
Ihlamur (7ilia), Goknar (Abies) gibi tiirler goriiliirken i¢ ve
giiney kesimlerinde, Kurak¢il Mese (Xeric Quercu), Kizilgam
(Pinus Brutia), Karagam (Pinus Nigra), Maz1 Mesesi (Quercus
Infectoria) ve maki tiirleri yetismektedir (Giinal, 2013).

2023 Google Earth goriintiilerinden yapilan dl¢timlere gore;
Arnavutkdy’lin arazi smiflar i¢inde ilk siray1 ormanlar (178,6
km?) kaplarken onu tarim-mera (166,8 km?), yerlesme-sanayi
alanlar1 (111,1 km?) izlemektedir. CORINE (2023) arazi ortiisii
verileri ise 1990 yilindan 2018 yilina kadar ilgede; yerlesme ve
sanayi alanlarmm %179 oraninda arttigini, tarim ve mera
alanlarmin %16, ormanlarin ise %19 oraninda daraldigini
gostermektedir.

Anadolu’daki pek cok sehirden fazla niifusa sahip olan
Arnavutkdy’de 2023 yili itibariyle 336.062 kisi yasamaktadir.
flgede, Anadolu (46.624), Hadimkdy (26.843) ve Islambey (26.182)
en kalabalik mahalleler iken; Terkos Golii kiyisindaki Balaban’da
(467) niifus en azdir (TUIK, 2023). 1950’lere kadar gdgmen agirlikl
olan Arnavutkdy niifusu; 1987°de belde, 2008°de ilge olmasiyla
artmaya baglanustir. Istanbul Havaliman ve Hadimkdy OSB gibi
yatirimlar alman gocii artirmustir. Arnavutkdy ekonomisinde sanayi
ve ticaret onemli iken Boyalik, Baklali, Balaban, Cilingir, Hacimagli,
Yenikdy gibi mahallelerde tarim da yapilmaktadir.

1.2. Arnavutkdy’de Sik Yasanan Afetler
Arnavutkdy’de afet ve acil durum toplanma alanlarinin hangi

afetlerde kullanilabileceginin belirlenmesi bakimmdan bu
baslikta ilcede sik yaganan afetlere ve etkilerine deginilmistir.

1.2.1. Taskinlar

Arnavutkdy’iin ortalama egimi %10 olup, ilcenin %27’si
sulak alanlardan olugmaktadir. ilcede, egimin azaldig1 alanlarda
drenaj problemleri nedeniyle saganak yagislarin ardindan
tagkinlar yasanmaktadir. Arnavutkdy’de taskinlar daha ¢ok
Alibey, Ayazma, Haracgt dereleri ile Koydere ve Baglica
kanallarinda olmaktadir. Arnavutkdy meteoroloji istasyonu
verilerine gore, ilgede aylik maksimum yagislar 221 mm’yi
(2023/Eyliil) bulmakta, taskinlarin aylara dagiliminda eyliil ay1
one ¢ikmaktadir (Sekil 2). Ilgede dogal kosullarin yaninda
niifusun fazlaligi, yanls arazi kullanimi ve alt yapi yetersizlikleri
tagkinlara neden olmaktadir. Arnavutkdy’de son yillarda yasanan
tagkinlardan bazilar1 sdyledir (Tablo 1):

1.2.2. Depremsellik

Arnavutkdy, Tirkiye’de en fazla deprem iireten faylardan
biri olan Kuzey Anadolu Fay Hattina (KAF) 23,1 km uzakliktadir.
AFAD’1n deprem risk siniflandirmasinda ilge 2. ve 3. derece risk
sinifinda yer almaktadir. Kandilli Rasathanesi (2023) verilerine
gore, Arnavutkdy’lin ¢evresinde son yiizyilda buyiikligi 5’in
tizerinde olan 29; 6’nin lizerinde olan 5 ve 7’nin {izerinde olan 3
deprem yasanmistir (Sekil 3).

IBB ve Kandilli Rasathanesi tarafindan 2020’de yayimlanan
Arnavutkdy Olas1 Deprem Kayip Tahminleri Kitapgigina gore
7.5 buylikligiindeki olas1 bir depremde Arnavutkdy’de 41°i cok
agir, 243’1 ise agir hasarli olmak iizere 284 binanin kullanilamaz
hale gelmesi beklenmektedir. Arnavutkdy’iin konumu ve
depremselligi goéz Ontine alindiginda ilge icin yapilacak afet
yonetim planlarinin merkezinde depremin yer almasi gerektigi
anlagilmaktadir.

Jeolojisine bagli olarak ilgenin kuzeyinde daha fazla olmak
iizere allivyon alanlar genis yer kaplamaktadir. MTA verileri
ilgenin kuzeyindeki aliivyal alanlarm, vadi tabanlarmin zemin
stvilagmasina yatkin oldugunu géstermektedir (Ustiin vd., 2022).
Iledeki toplanma alanlarindan bazilarmin (Durusu, Terkos
Meydani, Piri Reis Parki, Nihat Kaya Parki, Nevbahar Parki) bu
alanlarda bulundugu goriilmiisttr.

2.AMAC, VERI VE YONTEMLER
2.1. Amag
Bu calismada; Arnavutkdy ilcesindeki afet ve acil durum

toplanma alanlarinin “Cok Kriterli Karar Verme (CKKV)”
yontemlerinden AHS ve UA ile giivenlik (tehlikeli yap1 ve
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Tablo 1. Son 5 yilda Arnavutkdy'deki bazi taskinlar.
Table 1. Some floods in Arnavutkdy in the last 5 years.

No Tarihi Etki Alani Haber Kaynagi

1 29.11.2023 imrahor Mah. (IHA, 2023, 29/11; Kamu Son Haber, 2023, 29/11)
2 28.09.2023 Haracgl, Hacimasl mahalleleri (S6zcii, 2023, 28 Eylul)

3. 05.09.2023 Atatlrk Mah. Besikgi ve Zemzem Sokaklari (Cumhuriyet, 2023, 6 Eyliil; IHA, 2023, 6 Eyliil)

4. 08.02.2022 Haraggi Mah. Baklal Yolu Cad. (Milliyet, 2022, 8 Subat; Sabah, 2022, 8 Subat)

5 19.06.2021 Haracgl, Karlibayir mahalleleri (Onat vd., 2021, 19/06; Sabah, 2021, 19/06)

6 02.06.2020 Anadolu Mahallesi Mimar Sinan Cad. (TRT Haber, 2020, 2 Haziran)

Sekil 2. Arnavutkdy'de a) Haraccl (Sindirgi Haber, 28.09.2023), b) Alibey derelerindeki (IHA, 05.09.2023) taskinlar.

Figure 2. Floods in Arnavutkdy a) Haracci (Sindirgi Haber, 28.09.2023), b) Alibey streams (IHA, 05.09.2023).
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Sekil 3. Marmara Bélgesi'ndeki bagslica depremler ve deprem risk dereceleri (AFAD, 2023 b; BU-KRDAE, 2023).
Figure 3. Major earthquakes and earthquake risk levels in the Marmara Region (AFAD, 2023 b; BU-KRDAE, 2023).

unsurlara gore konum) ve islevsellik (alan, alt yap1 olanaklarr) islevselligini  artirabilir”  hipotezi iizerine kurgulanmistir.
bakimindan degerlendirilmesi amaglanmigtir.  Arastirma; Arastirmanin amaglarini asagidaki gibi siralamak miimkiindiir:
“Arnavutkoy’deki bazi afet ve acil durum toplanma alanlari afet

stireclerinde kullanilmaya uygun degildir. Bunlarin yerine daha * Arnavutkdy ilgesindeki toplanma alanlarini; belirlenen
uygun alanlarin belirlenmesi, ilgedeki toplanma alanlarinin parametrelere gore degerlendirip, uygunluk diizeylerini
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belirlemek. Afet siireglerinde kullanilmaya uygun olmayan
toplanma alanlarini tespit etmek.

+ Orneklem toplanma alanlarindan yola g¢ikarak toplanma
alanlarmin yeterli alan ve donatilara sahip olup olmadigini
belirlemek. Toplanma alanlarinin  islevselligini  artiracak
iyilestirme Onerileri sunmak.

+ Tlgede afet, afet ve acil durum toplanma alanlar1 konusundaki
farkindalik diizeyini yorumlayarak afet yonetim mekanizmalarina
katki sunmak.

2.2. Veri

Arastirma kapsaminda; kullanilan veriler ve 6zellikleri soyledir
(Tablo 2):

2.3. Yontemler

Caligmada nitel ve nicel arastirma ydntemlerinden
faydalanilmistir. Verilerin siiflandirilmas: ve hiyerarsik olarak
iligkilendirilmesine, veri tabani ile teorik  bilgilerin
eslestirilmesine dayanan fenomenoloji yaklagimi kullanilmistir.
Bu kapsamda; katilimsiz gozlem, yar1 yapilandirilmis miilakat,
ikincil veri temini ydntemleriyle konu ve sahayla ilgili veri
taban1 hazirlanmis, AHS ve UA ile analiz yapilmistir (Sekil 4).

Arnavutkdy’deki afet ve acil durum toplanma alanlarinin
uygunluk diizeyini belirlemede kullanilan AHS, karmasik karar
verme siireclerinde, alternatif kriterlere dnem degerleri verilerek
karar mekanizmasinin ¢alistirilmasina dayali bir siirectir (Saaty,
1990; Timor, 2011). Farkli disiplinlerden arastirmacilar; yer
secimi, duyarlilik, uygunluk ve risk analizlerinde AHS’yi tercih
etmektedir (Aydin, 2009; Aylar vd., 2024; Bagci vd., 2022;
Demir ve Bagei, 2024; Ertung ve Cay, 2020; Halder vd., 2022;
Hasanzadeh vd., 2024; Jonuzi vd., 2024; Kaya vd., 2022; Oguz
vd., 2022; Urfali ve Eymen, 2021).

AHS ile yapilan uygunluk analizi kapsaminda oncelikle
literatiir, arazi calismalari ve uzman goriislerinden faydalanarak
kullanilacak — parametreler belirlenmisti. Bu  kapsamda
literatiirden benzer calismalarda hangi parametrelerin kullanildigi
arastiritlmistir (Tablo 3).

Arnavutkdy’deki toplanma alanlarmin uygunluk diizeylerini
belirlemede kullanilabilecek parametrelerin tespiti i¢in Tablo 3’teki

literatiir incelenerek hangi parametrelerin, hangi siklikta kullanildigt
ve hiyerarsinin nasil kuruldugu belirlenmistir. Daha sonra 6n arazi
calismalartyla bu parametrelerin - Arnavutkdy’deki  durumlart
incelenmisti. AFAD 11 Miidiirliigii'nde gorevli miihendis ve
yoneticilerle yapilan goriismelerin ardindan; toplanma alanlarinin
afet siireclerinde kullanilmaya ne diizeyde uygun oldugunu
belirleyebilmek i¢in tehlikeli unsurlara mesafe, yerlesme yogunlugu,
ana yollara mesafe, saglik altyapisina mesafe, zemin sivilasmasina
yatkinlik, arazi ortiisii ve egim parametrelerinin kullanilmasina
karar verilmistir. Bu verilerin bazilar ilgili kurumlardan alinmis,
bazilar1 ise (yerlesme yogunlugu, tehlikeli unsurlara, ana yollara,
saglik alt yapisina mesafe, arazi Ortiisii) uydu goriintilerinden
sayisallastirma yoluyla {iretilmistir (Tablo 2). Parametrelere; Saaty
vd. (2003), tarafindan gelistirilen puanlama sistemine gore
karsilastirma dereceleri atanmustir (Tablo 4).

Parametrelerin kiyaslanmasinda tutarliligi saglamak icin
Scbuk (2023)’iin gelistirdigi, yaygm kullanilan (Ozsahin, 2014;
laaly vd., 2021; Demir ve Bagci, 2024) hesaplama aracindan
faydalanilmistir. Parametreler derecelendirildikten sonra Scbuk
(2023) bu aragta Saaty vd. (2003) formiiliiyle tutarlilik oranlari
hesaplanmistir (Tablo 5).

Saaty vd. (2003)’ne gore AHS de sonuglarin giivenilirligi ve
gegerliligi icin tutarlilik orant %10’un altinda olmalidir. Analiz
siirecinde matrisler olusturulurken buna Ozen gosterilmis,
belirlenen parametreler ve agirlik degerleriyle analiz
gergeklestirilmistir (Tablo 6, 7). Arnavutkdy’deki afet ve acil
durum toplanma alanlar1 5 uygunluk siifina ayrilmistir.

Analiz sonrasinda Arnavutkdy’deki 185 toplanma alani
Google Street View goriintiilerinden incelenerek uygunluk
diizeyleri kontrol edilmistir. Sonuglarin arazide kontrolii ve
uygunluk diizeylerinin somutlastirilabilmesi i¢in amaglt
orneklem secimiyle her uygunluk diizeyinden 3 adet olmak
iizere toplam 15 toplanma alani konumlari, ¢evrelerindeki yap1
ve olanaklar ile donatilari bakimindan yerinde incelenmistir.
Arnavutkdy’de afet ve acil durum toplanma alanlar1 konusundaki
farkindaligin gelistirilmesine yonelik oneriler sunabilmek igin
amacli orneklem teknigiyle secilmis 14 katilimcidan yari
yapilandirilmis goriisme teknigi ile bilgi alinmistir (Tablo 8, 9).
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Sekil 4. Arastirma deseni.
Figure 4. Research design.

Tablo 2. Arastirmada kullanilan veriler, kaynaklari ve kullanim amacglari.
Table 2. Data used in the research, their sources and purposes of use.

Veri Kaynak Format Tarihi Kullanim Amaci

Tehlikeli unsurlara mesafe (m)

Yuiksek gerilim hatlari, trafo merkezleri, baz istasyonlari, minareler,
akaryakit istasyonlar, akarsular sayisallagtiriimistir.

Yerlesme yogunlugu

Arnavutkdy 1 km?lik bolimlere ayrilmis, her km*dekiyerlesimler
ve bos alanlara gore yerlesme yogunlugu belirlenerek 5 gruba ay-
rilmistir. Agirhk degerleri yogunluk oranlarina gore belirlenmistir.
Ana yollara mesafe (m)

Google Earth Pro,
Google Street View 1/2023
Uydu Géruntileri

. N Vektor
Ana ulasim glizergahlari sayisallastiriimistir.
Saglik altyapisina mesafe (km) Afet ve Acil Durum Toplanma
Kamu ve 6zel hastaneler, saglik ocaklari, aile hekimlikleri sayisal- Alanlarinin Uygunluk Dizey-
lastinlmistir. lerinin Belirlenmesi.
Zemin sivilasmasina yatkinhk Ustiin vd, 2022 2022
Arazi ortiisii
Saha; yerlesme-sanayi, tarim-mera, orman alanlari, su ylzeyleri Google Earth Pro,
ve Ifumsal seklinde sayisallastirilmis, orneklemler secilerek arazide Street View Goériintileri Ocak/2023
dogrulamasi yapilmistir.
Egim (°) 2018
ArcGlIS'de 10 m ¢ozlinlrlukli SYM'den Gretilmistir.
Raster

HGM,2023 )

Ortofotolar 19502020 ~ ToPlanmaalanlan ve cevrele
rindeki unsurlarin tespiti.

1/25.000 6lcekli F20b2, F21a1-a3-a4-b4-c1-d1-d2-d3-d4 topog- 2013 Jeomorfolojik unsurlarin
rafya paftalari tespiti.
;ngfa?;? Olcekli F20b2, F21a1-a3-a4-b4-c1-d1-d2-d3-d4 jecloji Gedik vd, 2014 Vektor 2014 Litolojinin belirlenmesi.
Arnavutkdy Meteoroloji istasyonu rasat verileri MGM,2023 2015-2020 iklimin aciklanmasi.
Arnavutkdy Deprem risk diizeyleri ve Marmara Bolgesindeki BU-KRDAE, 2023 1912-2019 Depremselligin tespiti.

baslica depremler
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Tablo 3. Ornek calismalar ve kullanilan parametreler.
Table 3. Sample studies and parameters used.

Eser Kullanilan Parametreler

1 Kart vd. (2023)

Nifus yogunlugu, tahliye, engelli ve yasl bireylere uygunluk, ikincil tehlikelere uzaklik, engebesiz diiz arazi, yerle-

sim yerlerine yakin fakat yapisal ve yapisal olmayan faktorlerden etkilenmiyor durumda olmasi

Bektas ve Sakarya (2020)

Saglk kurulusu, ana yollar, egim, kentsel acik yesil alanlar, gida riski tasiyan bolgeler, mevcut binalar, akaryakit

Kapasite, erisilebilirlik, blytiklik, baglanti, fonksiyon, altyapi, destek birimleri, mulkiyet

Konut insaatlari, sosyal altyapi binalari, yollar, 7 m'den dar yollar

2 Senik ve Uzun (2021) X

istasyonlari.
3 Savasvd.(2021)
4 Sirin ve Ocak (2020) Egim, akarsular, yollar, yapilar, yukselti, arazi kullanimi, jeoloji, niifus
5 Gerdan ve Sen (2020) Yerlesmeler, ana yollar, ulasilabilirlik, kullanishlik, kamu arazileri, alan
6
7

Maral vd. (2015) Kapasite, altyapi, ulagim

Tablo 4. Saaty vd. (2003) puanlama tablosu.
Table 4. Saaty et al. (2003) scoring table.

Onem Derecesi Aciklama

1 Kriterler esit dneme sahip

3 1. kriter, 2. kritere gore biraz daha 6nemli

5 1. kriter, 2. kritere gore fazla 6nemli

7 1. kriter, 2. kritere gore cok fazla 6nemli

9 1. kriter, 2. kritere gore en kuvvetli 5neme sahip
2,4,6,8 Ara degerler

3. BULGULAR

3.1. Arnavutkoy’deki Afet ve Acil Durum Toplanma
Alanlarmmin Uygunluk Diizeyleri

Arnavutkdy’de 3’1 ana tahliye alanmi olmak iizere 185 afet ve
acil durum toplanma alani bulunmaktadir. Bu alanlarm, %81’1 (150
adet) Armavutkdy ilce merkezi ve Hadimkdy’de yer almaktadir.
Arastirma kapsaminda toplanma alanlarinin uygunluk diizeylerinin
belirlenmesinde AHS ile ulasilan sonuglar; arazi ¢aligmalar1, Google
Earth, Street View goriintiileriyle degerlendirerek bulgulara
doniistiriilmiisti. AHS’de; tehlikeli unsurlara mesafe, yerlesme
yogunlugu, ana yollara, saglik altyapisma mesafe, zemin
stvilagmasina  yatkinlik, arazi Ortiisii ve egim parametreleri
kullanilmustir (Sekil 5).

Analiz sonucunda Arnavutkdy’deki toplanma alanlari, afet
stireglerinde kullanilmaya uygunluk diizeylerine gore 5 gruba
ayrilmistir (Tablo 10).

Analiz sonuglarmin kontrolii i¢in Google Earth ve Street
View goriintiilerinden toplanma alanlarinin tamami incelenmistir.
Tehlikeli unsur olarak nitelendirilen akarsu tagkin alanlarindaki
toplanma alanlarindan 4’iinde (Cimar Parki, Gardenya Parki,
Selguklu Parki, Bolluca Ek Hizmet Binasi) taskinlar1 6nlemeye
yonelik tedbirler alindigr belirlenmisti. AHS ile belirlenen
uygunluk diizeylerinin  somutlastirilabilmesi icin  arazi
calismalart yapilmistir. Her uygunluk diizeyinden 3 adet olmak
iizere 15 toplanma alani 6rneklem secilmis, bu alanlar AHS de
kullanilan parametrelerin yani sira kapasite, altyapi, giivenlik
gibi 6zellikler bakimindan yerinde incelenmistir (Tablo 11).

Arazi calismalarinda, uygunluk diizeyi diisiik toplanma
alanlarinin ¢esitli riskleri barindirmalarinin yaninda altyap: ve
donatilar bakimindan yetersiz oldugu, en yiiksek uygunluk
diizeyine sahip toplanma alanlarinin bu agidan daha iyi oldugu
gorililmiistiir. Bulgulara gore, Arnavutkdy’de 26 toplanma alant
en diisik uygunluk diizeyindedir. Bu toplanma alanlarinin
yuksek gerilim hatlari, trafo merkezleri, cami minareleri gibi
afet aninda tehlike arz edebilecek unsurlarin, tagkin yapabilen
akarsularin yakiinda oldugu goriillmiistiir. Arnavutkdy’deki
toplanma alanlarindan 45 tanesi ise en yiiksek uygunluk
diizeyindedir. Arnavutkdy’deki toplanma alanlarmin %32 sinin
diisiik ve en diisiik uygunluk diizeyinde oldugu tespit edilmistir.
Bu durum buralarin; konum, giivenlik ve islevsellik acisindan
gbzden gecirilmesi gerektigini gdstermektedir (Tablo 10).

Tablo 5. Saaty vd. (2003) tutarlilik orani formuli (laaly vd., 2021).
Table 5. Saaty et al. (2003) consistency ratio formula (laaly et al., 2021).

Kisaltma Anlam Formiil

CR Consistency Ratio/Tutarlilik Orani

« Consistency Index/Tutarlilik indeksi (Amax —n) Cl
RI Random Index/Rastsal indeksi r= ﬁ CR = E
n Matristeki satir veya situn

Amax Maksimum 6zdeger
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Tablo 6. AHS'de Kullanilan Parametre ve Alt Parametrelerinin Agirhk-Tutarhlik Oranlari.
Table 6. Weight-Consistency Ratios of Parameters and Sub-Parameters Used in AHP.

Onem Dereceleri Alt Parametre Tutarlhilik Orani (CR)

Alt Parametreler 1 > 3 4 5 6 7 8 Agirhgi

Tehlikeli Unsurlara Mesafe (m)
<50 1 2 3 4 5 6 7 0.032
51-100 1/2 1 2 3 4 6 0.046
101-200 1/3 1/2 1 2 3 4 5 0.070
201-300 1/4 1/3 1/2 1 2 3 4 0.106 %4
301-600 1/5 1/4 1/3 1/2 1 2 3 0.159
601-900 1/6 1/5 1/4 1/3 1/2 1 2 0.237
>901 1/7 1/6 1/5 1/4 1/3 1/2 1 0.350

Yerlesme Yogunlugu (%)
<20 1 3 5 7 9 0.035
20.1-40 1/3 1 3 5 7 0.068
40.1-60 1/5 1/3 1 3 5 0.134 %8
60.1-80 1/7 1/5 1/3 1 3 0.260
80.1-100 1/9 1/7 1/5 1/3 1 0.503
Ana Yollara Mesafe (m)

<50 1 3 5 7 9 0.503
51-100 1/3 1 3 5 7 0.260
101-150 1/5 1/3 1 3 5 0.134 %8
151-200 1/7 1/5 1/3 1 3 0.068
>201 1/9 1/7 1/5 1/3 1 0.035

Saglik Altyapisina Mesafe (km)
<2 1 3 5 7 9 0.503
2.1-4 1/3 1 3 5 7 0.260 %8
4.1-6 1/5 1/3 1 3 5 0.134
6.1-8 1/7 1/5 1/3 1 3 0.068
>8.1 1/9 1/7 1/5 1/3 1 0.035

Zemin Sivilasmasina Yatkinhk
Cok Diisiik 1 3 5 7 9 0.503
Dustk 1/3 1 3 5 7 0.260
Orta 1/5 1/3 1 3 5 0.134 %8
Yiksek 1/7 1/5 1/3 1 3 0.068
Cok Yuiksek 1/9 1/7 1/5 1/3 1 0.035

Arazi Ortiisii
Yerlesme ve Sanayi 1 5 7 7 7 0.554
Tarim ve Mera 1/5 1 5 5 5 0.255
Orman 1/7 1/5 1 1 1 0.064 %10
Kumsal 1/7 1/5 1 1 1 0.064
Su Yuzeyleri 1/7 1/5 1 1 1 0.064
Egim (°)

<5 1 3 5 7 0.558
5.1-10 1/3 1 3 5 0.263 %7
10.1-15 1/5 1/3 1 3 0.122
>15.1 1/7 1/5 1/3 1 0.057

Tablo 7. AHS'de kullanilan parametrelerin matrisi, &ncelik degeri ve genel tutarhhk oranlari.
Table 7. Matrix, priority value and general consistency rates of the parameters used in AHP.

No. PARAMETRELER 1 2 3 4 5 6 7 Oncelik Degeri Genel Tutarlilik Orani
1. Tehlikeli Unsurlara Mesafe (m) 1 2 3 4 5 6 7 0.386

2. Yerlesme Yogunlugu (%) 1 2 3 4 5 6 0.225

3. Ana Yollara Mesafe (m) 1 2 3 4 5 0.140

4, Saglik Altyapisina Mesafe (km) 1 2 3 4 0.093 %4

5. Zemin Sivilasmasina Yatkinhk 1 2 3 0.066

6. Arazi Ortiisii 1 2 0.050

7. Egim () 1 0.040
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Tablo 8. Kaynak Kisilere Yoneltilen Sorular.
Table 8. Questions Asked to Source Persons.

Goriisme Sorulari

Daha 6nce hig afet yasadiniz mi? Yasadiysaniz hangi afete maruz
kaldiniz?

Afet ve Acil Durum Toplanma Alanlari uygulamasi hakkinda bilginiz var
mi? Bu uygulamayi nasil degerlendiriyorsunuz?

Yasadiginiz yere en yakin Afet ve Acil Durum Toplanma Alanini biliyor
musunuz? Daha 6nce gidip goérdiintiz mu?

Sizin icin belirlenen Afet ve Acil Durum Toplanma Alaninda ne gibi

4.  donatilarin olmasini beklersiniz? Mevcut haliyle bu beklentilerinizi
karsilyor mu?

1.

2.

Arnavutkdy’de “en diisiik ve diisiik” uygunluk diizeyinde
yer alan afet ve acil durum toplanma alanlarinda tespit edilen
baslica problemler sunlardir;

* Toplanma alanlarindan bazilarinin etrafi gevrili, giris ¢ikisi
zor alanlar oldugu, bazilarinin ¢6p ve molozlarla kapli, i¢inde
cukurlar olan, camurlu sahalar oldugu goriilmiistiir (Sekil 6).

* Arnavutkoy’deki Hazerfen, Yayla, Ali Aktiirk, Emir Sultan,
Sht. Polis Hiiseyin Apaydin, Vali Recep Yazicioglu toplanma
alanlarimin; mahalle niifuslarina gore alan bakimindan yetersiz
oldugu diistiniilmektedir. Buralara muhtarliklar, cocuk parklari,
kamelyalar gibi unsurlarin da insasiyla alansal kapasite daha da
dismistiir (Sekil 7).
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e Amavutkdy’deki Nevbahar Parki toplanma alani kiyida
bulunmasi bakimindan su baskini; Hadimbaba, Mehmet Akif
Ersoy, Necip Fazil, Bilge Kagan, Sht. Er izzet Yildirim, Bolluca
parklari, Bolluca Stadi, Sevban Mehmet Caddesi Ekolojik Koridor,
Ayla Sokak Yesil Alan, Haracc1 Saglik Ocagi, Baglar Meydani
toplanma alanlari ise akarsu kenarlarinda bulunduklari i¢in tagkin
tehlikesi altindadir. Bunun yani sira sulak alanlarin yakimindaki
Terkos Meydani, Durusu ve Nihat Kaya Parki toplanma alanlart
Ustiin vd., (2022) tarafindan hazirlanan MTA raporuna gore zemin
stvilagmasina yatkin alanlardir. Depremlerle birlikte yasanabilecek
zemin sivilagmastyla taban suyunun yiizeye ¢ikmasi bu toplanma
alanlarimi kullanilamaz hale getirecektir (Sekil 8).

e 6 Subat 2023 depremlerinin ardindan 10-15 Mart tarihlerinde
yasanan tagkinlarda Malatya, Adiyaman, Sanlwurfa’da toplanma
alanlarmm  bir kisminin  kullanilamaz = duruma geldigi
gorlilmiistiir. Bu Orneklerden yola c¢ikilarak Arnavutkdy’deki
toplanma alanlarinin uygunluk diizeyleri belirlenirken taskin
riski g6z Oniine alinmalidir. Arastirma stirecinde Arnavutkdy’deki
afet ve acil durum toplanma alanlarindan bazilarinin tagkinlardan
etkilenen sahalara yakin oldugu goriilmiistiir. Arnavutkdy’de
tagkinlara neden olan Alibey, Ayazma, Suvat ve Ciimer gibi
akarsularin  ¢evresinde, olas1 taskinlardan etkilenebilecek
konumda 11 toplanma alaninin bulundugu, bunlarin zaman
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Sekil 5. AHS'de kullanilan parametrelerin Arnavutkdy'deki durumunu gdsteren haritalar.
Figure 5. Maps showing the situation of the parameters used in AHP in Arnavutkéy.
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Tablo 9. Bilgisine Basvurulan Kaynak Kisiler.
Table 9. Source Persons Information Consulted.

Kod Yas Mahalle Kod Yas Mahalle
K1 31 Yenikoy K8 58 Karhbayir
K2 73 Karaburun K9 25 Deliklikaya
K3 30 Balaban K10 33 Deliklikaya
K4 48 Tayakadin K11 65 Dursunkdy
K5 49 Baklali K12 63 Dursunkoy
K6 62 Boyalik K13 52 Sazlibosna
K7 56 Yesilbayir K14 59 Haraggl
Tablo 10. Arnavutkoy'deki Afet ve Acil Durum Toplanma Alanlarinin Uygunluk Dereceleri.
Table 10. Suitability Degrees of Disaster and Emergency Assembly Areas in Arnavutkdy.
- Ayla Sokak Manolya Park Kudds Parki Boyalik P. Nevbahar P. Bolluca P. Ihlamur P. Sutcl Sokak
E Hacimasli P. Necip Fazil P. Nihat Kaya P. Baglar Meyd. Ali Aktirk P. Bolluca St. Karaburun P. Serife Baci P.
(1] P .
v - . N . . Durusu Iski . Sht. Er L. Yildinm| Yildirnm Beyazit Nenehatun
S’ Kazim Oztlrk P. | Bilge Kagan Parki | Stileymaniye Parki Bahcesi M. Akif Ersoy Parki P Parki Meydani
Sevban Mehmet Cad. Sehit. Er Muammer Kavis P.
Uskip Parki Beyit Sokak istiklal Parki Cinar Parki Ersoy Sokak Fetih Parki Yenikoy Parki Yassioren P
= Terkos Parki Piri Reis Park Plevne Parki Sirin Parki Hadimbaba P. Vadipark Yaren Sok. Hanimeli P.
= .
® | Cem EviBahgesi Hara(();g;;?gllk Tayakadin Camii | Turgut Ozal Parki | Emir Sultan Camii |Sazlibosna Parki|  Hicret Camii  |Seyh Edebali Parki
M
" i .
~ Hadlr:;ka?: Mey Balaban Meydani | Terkos Meydani | Cilingir Meydani |Tasoluk Yesil Camii| Ali Sendir Parki | Sirindere Caddesi Shlz;;ru?\a;aS
= Vali Recep Yazicioglu Parki
% Durusu P. Acelya P. Cezeri P. Hicret P. Gardenya P. Gazze P. Sakayik P. Baklal P.
2 Buhara P. Sahika P. Karabey Sk. Bozyel Sk. Hosseda P Tasoluk M. Azamet Sok. Erguvan P.
25 | —~ | Sht.Ayhan Olcer Balaban Parki ) . .
s | % Parki Yahya Kemal Parki Yavuz Selim Park | Engelliler Parki | Dilektasi Sokak | Kocayusuf Parki Tayakadin P.
€| o
v (] i . ~
1| 9 |[Kemal Angin Parki| Karaburun Camii 2ht. EF;I;EOZI(” Yunus Emre Parki |Adnan Menderes P| Paksu Sokak | Dursunkdy Parki sht. PO;';':; Apay
wn ~ g
= | m
s . . Sultan Mehmet Haci Bektas-i . Bahtiyar Saglam| Cahit Sitki Taranci Sht. Polis M.
]
% Esat Gllemek P. | Fener Seyir Terasi Parki Veli P Yesilbayir Meyd. P Parki Gizelgiin P.
2 Astsubay Ahmet Catalbag Park Hasan Kayim Parki (Selvili Sokak) Adnan Kahveci P.
E Stiheda Parki Koroglu Parki Saray Parki Ensar P. ibni Sina P. Hazerfen P. Barbaros P. Hamidiye P.
S y .
E Hasan Kayim Parki| Semerkant Parki Mavigol Parki Ulub:::ii-llasan Geng Osman Parki Ertug;;lllGam Evliya Celebi Parki| Tasoluk Stadi
-§ 5 Sht. Polis B. Biitiin
a b istasyon Meydani ’ Park; Katip Celebi Parki |Mustafa Yesil ParkiSht. Er M. Tikicieri P| Esref Bitlis Parki| Aziz Sancar Parki | Seyitonbasi Parki
% | o
2| &N Stleymanoglu | Hadimkdy Camii ibn Haldun Akpinar Mesire | Muhsin Yaziciog- Cumhuriyet
= | @ |N. . "
5 < Parki Meyd. Parki Hasan Polatkan P.| Malkogoglu Camii Al P Meydani
] N
2 Necmettin Erba- | Sh. Er Sabahattin Sht.ErTuncay |Bolluca Ek Hizmet|Mehmet Ozbahce-| M. F. CakmakT.E
kan Parki Akgil Parki Turken P. Binasi ci Parki Kamps
imrahor Park Gulistan Park Suatlar Parki Farabi Parki Turkistan P. Akcay Park Selcuklu P Malazgirt P.
Atatlirk Parki Hanzade Park Rabia Parki Yayla P. 23 Nisan P. Anadolu P. Orhangazi P. Osmangazi P.
- N . N Calis ) Ramazan Glingor Sht.Er A.Yildiz | Sitki Sefika Uziim
s Yazgili Sokagr | Orhaniye Sokagi Sokag Seyh Samil Parki Parki Asik Veysel Parki Parki Parki
v . .
: Balkan Tirkleri P. | Karlibayir Parki | Hasan Tahsin Parki | Ali Kuscu Parki AmnavutkSy Semt Emir Sultan Parki Gazi Mustafa Cumbhuriyet Parki
3 Parki Kemal Parki
¥ | 1, Osman Camii | Mimarsinan Parki Hasan Karakaya | Haci Bayram Veli Aksemsettin Parki Ulubath Hasan | Cevher Dudayev | Sht. Polis I. Cetin-
Park Parki Cad. Park dere P.
Dr. Ahmet Ensari P|H. Kutmangil i.0.0. 2h. PO:DI:::I;IHaVUZ Sht. J. Astgm. Ali Yilmaz Parki Sht. Er Saban Aydogan Parki

zaman tagkinlara maruz kaldig: tespit edilmistir (Sekil 9, 10).
Sekil 9°daki 3 ve 4 numarali toplanma alanlarinin 05.09.2023teki
taskinlardan etkilendigi grenilmistir (IHA, 2023, 6 Eyliil).

* Arnavutkdy’de; baslicalar1 Sht. Er M. Kavis, Manolya,
Gazze, Vali Recep Yazicioglu, Ibn Haldun parklar1 olmak iizere
¢ok kath

binalarin arasinda kalmis

toplanma

alanlari

bulunmaktadir. Deprem gibi art¢ilart uzun siire devam edebilen
afetlerde buralarin kullanimi risk tasryacaktir. Bu alanlari
gevreleyen binalarin yikilmasi durumunda hem insanlar zarar
gorecek hem de yollar kapanacagi icin toplanma alanina
yardimlarin ulagsmas1 miimkiin olmayacaktir (Sekil 11a-b).
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Tablo 11. Orneklem Afet ve Acil Durum Toplanma Alanlarinin Bazi Ozellikleri.
Table 11. Some Characteristics of the Sample Disaster and Emergency Assembly Areas.

Altyapi Ozellikleri

Orneklem Uygunluk Diizeyi . Mihalle

Toplanma Alanlan 1-5 Mahallesi Nifusu v een e el 2 . Tanitim

(2023) Yiizolgiimii (m®)  Enerji Su wc Tabelas:
1 Bolluca Parki Bolluca 8.308 18.978,05 V V V X
2 Kudiis Parki 1 islambey 26.182 6.870,77 N X X X
3 Sht. Er M. Kavis Parki Anadolu 46.624 745,84 N X X X
4 Uskiip Parki Mavigol 10.033 895,02 X X X X
5 Beyit Sokak 2 Nenehatun 10.783 1.746,78 X X X X
6 Tasoluk Yesil Camii Tasoluk 9.589 6.914,85 V v v V
7 Yesilbayir Meydani Yesilbayir 636 3.521,31 N v N v
8 Fener Seyir Terasi 3 Karaburun 1.888 7.148,68 X X X X
9 Sht. Polis H. Apaydin P. Nenehatun 10.783 560,69 X X X X
10 Semerkant Parki Haraccl 11.196 4.280,17 N N X X
11 Hadimk&y Cami Meydani Hadimkdy 26.843 17.402,50 N v v X
12 Necmettin Erbakan Parki 4 M. Fevzi Cakmak 6.745 11.705,51 v vV X X
13 Malazgirt Parki Merkez 22.758 10.641,19 N N N v
14 Arnavutkdy Semt Parki 5 Anadolu 46.624 89.545,11 N v v V
15 Dr. Ahmet Ensari Parki Omerli 7.562 29.510,70 V V V V

Kaynak: Arnavutkdy Niifusu (TUIK, 2023); Toplanma Alanlarinin Yiizélctimii (Arnavutkdy Belediyesi, 2023).

Sekil 6. a) Bozyel Sokak Yesil Alan, b) Sttci Sokak Yesil Alan afet ve acil durum toplanma alanlari.
Figure 6. a) Bozyel Street Green Area, b) Sitcli Street Green Area disaster and emergency assembly areas.

Sekil 7. a) Ali Aktiirk Parki toplanma alani (469,57 m?), b) Yayla Parki toplanma alani (390,40 m?).

Figure 7. a) Ali Aktiirk Park assembly area (469.57 m?), b) Yayla Park assembly area (390.40 m?.

e  Yiiksek gerilim hatlar;, cami minare ve kubbeleri, trafo
merkezleri, baz istasyonlari, benzinlikler afet siireclerinde tehlike
arz edebilmektedir. Deprem siireglerinde bu yapilar ana gokta
kalsa da sarsintilarla  yikilabilmektedir.

ayakta artgt

Arnavutkdy’deki 7 toplanma alaninin (Karaburun Parki, Cem Evi
Bahgesi, Nenehatun Meydani, Siileymaniye Parki, Kudiis Parki,
Ayla Sokak Yesil Alan, Kazim Oztiirk Parki) yiiksek gerilim
hatlar1 ve baz istasyonlarinin altinda veya 50 m yakininda oldugu
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Sekil 8. a) Ayla Sokak Yesil Alan, b) Nevbahar Park| c) Bollu

fa | =

ca Parki afet ve acil durum toplanma alanlari.

Figure 8. a) Ayla Street Green Area, b) Nevbahar Park c) Bolluca Park disaster and emergency assembly areas.

; S TR

sekil

belirlenmistir (Sekil 11d). Bunun yani sira ilgedeki toplanma
alanlarindan 9’unda (Tasoluk, Hicret camileri; Nenchatun,
Yesilbayir ve Balaban meydanlari; Baklali, Ali Sendir, Bolluca ve
Istiklal parklar1) minare ve kubbeler; yiikseklik, konum ve
sayilarina bagl olarak tehlike olusturmaktadir (Sekil 11c).

3.2. Arnavutkéy’de Afet ve Acil Durum Toplanma
Alanlar1 Konusundaki Farkindahk

Afet yonetim siireglerinin basariya ulagmasinda toplumsal
afet farkindaligi onemlidir. Bu kapsamda gergeklestirilen
miilakatlarla Arnavutkdy’de afet ve acil durum toplanma
alanlar1  konusundaki farkindalik diizeyi belirlenmeye
caligilmistir. Tirkiye’de vatandaslarin pek ¢ok konuda
faydalandig1 e-devlet profilinden afet ve acil durum toplanma
alanlarina da ulasabilmektedir. Gorlismelerde pek c¢ok

Afet ve Acil Durum
Toplanma Alanlan
@ sovban Mehmet Gaxd

@ 7a Sokak Vesil Alan
. Bofuca Park

. Baluca Sted)

@ sn Erizzet viinm Par
. Bilge Kafan Park

A

: '
9. Arnavutkdy merkezde akarsulara yakin konumdaki afet ve acil durum toplanma alanlari.
Figure 9. Disaster and emergency assembly areas located close to rivers in the center of Arnavutkdy.

katilimemin bu uygulamadan heniiz haberdar olmadigi
ogrenilmistir (Tablo 9; K1-9-11-14). Afet ve acil durum
toplanma alanlarina karekodlu tanitim tabelalar1 yerlestirilerek
bu alanlarin fark edilirligini artirmak amaglanmaktadir (Sekil
12). Arnavutkdy’deki 6rneklem toplanma alanlarindan sadece
5’inde (Tasoluk Yesil Cami, Yesilbayir Meydani, Malazgirt,
Arnavutkdy Semt, Dr. Ahmet Ensari parklar1) bu tabelalarin
oldugu goriilmiistiir.

Arazi calismalarinda bu karekodlardan bazilarinin tahrip
oldugu, calismadigi, tabelalarin bircok kisi tarafindan fark
edildigi ancak ne ifade ettiginin, bu alanlarin ne zaman ve ne
sekilde kullanilacagimin yeteri kadar bilinmedigi gortilmiistiir
(Tablo 9; K1-9-11-14).

127



128

BAGCI, GAGIRIR, DEMIR / Cografya Dergisi — Journal of Geography, 2024, 49: 113-133

e Alarcular

Afet ve Acil Durum
Toplanma Alanlan
@ Hedimbaba Par

@ et Akif Ersoy Parki
@ eaisr Meydan

@ Horoon Saghh Orag

T tad A

=

& % . d
Sekil 10. a) Hadimkdy, b) Han

| — |
dereleri yakininda konumlanmis bazi toplanma alanlari.
Figure 10. a) Hadimkdy, b) Some assembly areas located near Han streams.
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Sekil 11. a) ibn Haldun Parki, b) Gazze Parki; ) Tasoluk Yesil Cami, d) Kazim Oztiirk Parki toplanma alanlari.
Figure 11. a) Ibn Haldun Park, b) Gazze Park; c) Tasoluk Yesil Cami, d) Kazim Oztiirk Park assembly areas.
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Sekil 12. a) Afet ve Acil Durum Toplanma Alani Tanitim Levhasi, b)
Terkos Parki toplanma alani.
Figure 12. a) Disaster and Emergency Assembly Area Introduction Sign,
b) Terkos Park assembly area.

Arnavutkdy’de her mahallede en az 1 toplanma alam
olmasina karsin kaynak kisilerden bazilarimin bu alanlarin
farkinda olmadigi, afet durumunda ne yapacagini bilmedigi
(Tablo 9; K1-9-11-14); bir boliimiiniin ise kendi toplanma
alanlar1 hakkinda bilgi sahibi oldugu goriilmistiir (Tablo 9; K2-
3-4-5-6-7-8-10-12-13). Bunun yani sira toplanma alanlarinda
gida, giyecek, su, elektrik, WC, c¢adir, konteyner, el feneri,
diidiik, afet dolabi, deprem cantasi, ilk yardim cantasi gibi
eksiklerin bulundugu ifade edilmistir (Tablo 9; K2-6-9).

4. SONUC VE TARTISMA

Bu ¢aligmada afet yonetim siireclerinde hayati 6neme sahip
olan afet ve acil durum toplanma alanlari, Arnavutkdy Srnegi
tizerinden, konum ve islevsellik bakimindan, degerlendirilmistir.
Oncelikle ulusal ve uluslararasi literatiir, arazi ¢alismalar1 ve
uzman gorlslerinden faydalanilarak belirlenen kriterlerle AHS
gergeklestirilmis, Arnavutkdy’deki afet ve acil durum toplanma
alanlar1 5 uygunluk diizeyine ayrilmistir (Sekil 13).

Sonuglar, Google Earth, Street View gorintiileri ile
degerlendirilmigstir. Sonuglarin somutlagtirilabilmesi i¢in her
uygunluk diizeyinden 6rneklem toplanma alanlari segilerek arazi
calismalariyla incelenmistir. Arnavutkdy’deki 185 afet ve acil
durumtoplanmaalani 5 uygunluk diizeyine gore siniflandirilmistir
(Tablo 10). Bulgulara gore;

* Arnavutkdy’deki toplanma alanlarindan 26’s1 en diisiik
uygunluk diizeyine sahiptir. Bu alanlarin akarsu tagkin yataklari,
yiiksek gerilim hatlar1, cami minareleri gibi afet siireglerinde
tehlike olusturabilecek unsurlara yakin oldugu belirlenmigtir
(Sekil 14). Dolayistyla buralarin ivedilikle daha uygun
lokasyonlara taginmasi gerektigi diistiniilmektedir.

*  Yapilan incelemelerde 2. ve 3. derece uygunluk diizeyine
sahip toplanma alanlarinda alan yetersizligi, altyapt ve donati
eksikligi, aydinlatma ve c¢evre diizenlemesi eksikligi gibi
sorunlar oldugu goriilmistiir. Ancak buralar iyilestirmelerle
kullanilabilecek nitelige sahiptir.

+ Orneklem toplanma alanlarindan 5. derece uygunluk
diizeyinde bulunanlarda kayda deger bir sorun olmadig1 (Sekil
15), 4. uygunluk diizeyindekilerinin ise afet silire¢lerinde
kullanilmaya elverisli olmakla birlikte elektrik, internet,
aydinlatma ve tabela gibi unsurlarda iyilestirilmelere ihtiyag
duydugu goriilmiistiir.

Arnavutkdy’deki toplanma alanlarindan bir kismi cevresel
diizenlemelerle giivenli ve islevsel hale gelebilecekken bir kismi1
icin bu miimkiin gézitkmemektedir. Bu nedenle buralar i¢in daha
uygun yerler secilmelidir. Bu kapsamda orneklem toplanma
alanlarindan bazilari i¢in getirilen oneriler sdyledir;

e Bolluca Parki afet ve acil durum toplanma alani, tagkin
yapabilen Alibey Deresi’ne yakin olmasi bakimindan tehlikelidir
(Sekil 8c; 14a). Bu toplanma alaninin ¢evresindeki 200 m?’lik
alanda, daha ytiksek uygunluk diizeyinde 3 toplanma alan1 daha
bulunmaktadir. Dolayisiyla buranin afet ve acil durum toplanma
alant olmaktan ¢ikarilmasi diistiniilebilir. Eger burasi toplanma
alan1 olarak kullanilmaya devam edilecekse olasi tagkinlar i¢in
tedbirler alinmalidur.

e Kudiis Parki afet ve acil durum toplanma alani {izerinden
yiksek gerilim hattt gegmekte, i¢inde bir yiliksek gerilim hatti
diregi ve trafosu bulunmaktadir (Sekil 14b). Bu durumun afet
sireclerinde  tehlike  olusturabilecegi  disiiniilmektedir.
Dolayistyla bu alanin yeri degistirilmelidir. Eger bu miimkiin

degilse yiiksek gerilim hatt1 yer altina alinmalidir.

* Arnavutkdy’in en kalabalik mahallesi olan Anadolu
mabhallesindeki Sehit Er Muammer Kavis Parki toplanma alani
745 m*’lik yiizélgiimiiyle alan bakimindan yetersizdir. Bunun
yani sira toplanma alant c¢evresinde c¢ok katli binalar
bulunmaktadir (Sekil 14c). Bu durum deprem gibi afetlerden
sonra buraya sigmabilecekler icin tehlike olusturacaktir. Bu
nedenle bu mabhalle i¢in daha nitelikli ve giivenli toplanma
alanlari seg¢ilmelidir.

*  Gorisiilen kaynak kisilerden dordiiniin (Tablo 9; K 1- 9-11-
14) kendi toplanma alanini bilmedigi, 6rneklem alanlardan
10’unda afet ve acil durum toplanma alani tabelas: olmadigi
goriilmiistiir.  Farkindaligi artirabilmek i¢in her toplanma
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Sekil 13. Arnavutkdy ilcesi afet ve acil durum toplanma alanlarinin uygunluk dizeyi haritasi.
Figure 13. Compliance level map of disaster and emergency assembly areas in Arnavutkdy district.

alaninda goriiniir sekilde tabelalar konulmali, biiyiik toplanma
alanlarinda tabela sayisi artirilmalidir. Bu konuda muhtarlarin
destegi alinmali, mahalle sakinleri bilinglendirilmelidir.

» Afet ve acil durum toplanma alanlarmin giinlik hayatta;
pazar, rekreasyon, otopark olarak kullanimi bu alanlarin
bilinirligi ve bakimli kalmasi agisindan 6nemlidir. Arnavutkoy’
de bunun 6rnekleri mevcuttur (Bolluca Parki, Hadimkdy Cami,

Tayakadin Cami, Istasyon meydanlar1). Ancak buralarin
toplanma alani oldugu unutulmamali, giindelik ihtiyaglara
yonelik diizenlemelerin bu statiiye zarar vermesi engellenmelidir.

Tiirkiye sel, deprem ve heyelan basta olmak iizere ¢cok sayida
afetin stk yasandigir bir dtlkedir. Bu durum Tiirkiye’nin
stirdiiriilebilir kalkinmasinda afet yonetim siireclerinin énemini
artirmaktadir. Bu siirecin dnemli bir pargasi olan afet ve acil

Sekil 14. Arnavutkdy'de en disiik uygunluk diizeyinde
c) Sht. Er Muammer Kavis Parki.
Figure 14. The sample assembly areas with the lowest suitability level in Arnavutkéy a) Bolluca Park, b) Kudtis Park, c) Sht. Er Muammer Kavis Park.
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Sekil 15. Arnavutkdy'de e yuk:

sek uygunluk dUzeyinei orneklem toplanma alanlari: a-)

Malazgirt Parki, b) Arnavutkdy Semt Parki,

c) Dr. Ahmet Ensari Parki.
Figure 15. Sample assembly areas with the highest suitability level in Arnavutkdy a) Malazgirt Park, b) Arnavutkdy Semt Park, c¢) Dr. Ahmet Ensari Park.

durum toplanma alanlarinin bilimsel yontemlerle secilmesi ve
altyapisi, donatilartyla afete hazir olmasi afet zararlarini
onlemede onemlidir. Bu ¢alismanin, niifusu ve afet riskleriyle
one c¢ikan Arnavutkdy ilgesindeki afet farkindaligini artiracag,
ilcenin afet yodnetim mekanizmalarma katki sunacagi
diisiiniilmektedir. Bunun yani sira calismanin, bulgulart ve
arastirma deseninin farkli alanlar1 konu alan benzer galigsmalara
ilham olmasi timit edilmektedir.

Tesekkiir: Projeyi 2209-A kapsaminda destekleyen TUBITAK a veri temini noktasinda des-
tek olan AFAD ve Arnavutkdy Belediyesi’ne tesekkiir ederiz.
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oz

Kiy1 yénetimi ve planlanmasi icin degiskenlik potansiyeli yliksek olan kiyilarin zamansal ve mekansal degisimlerinin tespit edilmesi olduk¢a 6nemlidir. Bu
bakimdan calismanin amaci, Kocasu Cayi Deltasi ve yakin cevresindeki kiyillarda 1980-2023 yillari arasindaki farkli dénemlerde meydana gelen kiyi
degisimlerini Sayisal Kiyi Cizgisi Analiz Sistemi (DSAS) aracinda yer alan istatistiki yontemlerle incelemek, kiyr degisim hassasiyetinin boyutlarini saptamak
ve ge¢mis veriler temel alinarak farkl senaryolarla kiyi degisim tahminleri tiretmektir. Calismada 1980, 1985, 1990, 1995, 2000, 2005, 2010, 2015, 2020 ve
2023 yillarina ait Landsat uydu goriintileri Gizerinden su indis analizleri ve esik yontemi ile kiyi ¢izgisi ¢ikarimi yapilmistir. Kiyi cizgileri, gegmisten glinimiize
olan degisim egilimini gérmek i¢in 1980-2023, 1990-2023, 2000-2023 ve 2010-2023 periyotlari olarak ayrilmis, DSAS aracindaki istatistiki yontemler ile kiyi
degisiminin kantitatif boyutu analiz edilmistir. Sayisal veriler Gzerinden kiy1 degisim hassasiyet siniflandirmasi yapilmis ve mekansal olarak incelenmistir.
Son olarak DSAS aracindaki BETA 6zelligi ve Kalman Filter modeli ile 4 farkli senaryo kapsaminda 10 ve 20 yillik kiyr degisim tahminleri Uretilmistir.
Analizlerden, Kocasu Cayi agzinda kiyi erozyonun, Yenikdy sahilinde ise kiyi birikiminin oldugu saptanmistir. Ancak dénemsel olarak farkli degisimler s6z
konusudur. Yapilan zamansal tahmin modellemesine gére Kocasu Cayi agzinda erozyonun devam edecedi 6ngoriilmektedir.

Anahtar kelimeler: Kiyi cizgisi degisimi, DSAS, Kocasu Cayi Deltasi, Kiyr degisim tahmini

ABSTRACT

Itisimportant to determine the temporal and spatial changes in coasts with high variability potential for coastal management and planning. In this respect,
the aim of this study is to examine the coastal changes that occurred in the Kocasu Stream Delta and the coasts around it in different periods between 1980
and 2023 using statistical methods in the Digital Shoreline Analysis System (DSAS) tool to, determine the dimensions of coastal change sensitivity and to
produce coastal change predictions with different scenarios based on past data. In this study, water index analyses and coastline extraction with the
threshold method were performed on Landsat satellite images of 1980, 1985, 1990, 1995, 2000, 2005, 2010, 2015, 2020, and 2023. The shorelines were
divided into 1980-2023, 1990-2023, 2000-2023 and 2010-2023 periods to see the change trend from past to present, and the quantitative dimension of the
coastal change was analyze using statistical methods in the DSAS tool. Coastal change sensitivity was classified using numerical data and spatially analyzed.
Finally, 10 and 20-year coastal change forecasts were produced within the scope of 4 different scenarios using the BETA feature and the Kalman filter model
in the DSAS tool. From the analyses, it was determined that there is coastal erosion at the mouth of the Kocasu Stream and coastal accretion at the Yenikdy
coast. However, there are different periodical changes. According to the temporal prediction modelling, it is predicted that erosion will continue at the
mouth of the Kocasu River.

Keywords: Shoreline change, DSAS, Kocasu Stream Delta, Estimation of coastal change
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EXTENDED ABSTRACT

Coasts are affected by many natural and human factors and exhibit dynamic change structures. The increase in the effect of direct and
indirect anthropogenic factors on this structural change recently caused the dynamic structure to differentiate. The delta coasts are among
the areas most affected by this differentiation. In deltas harboring wetlands, changes show diversity in different areas of the coast. The
aim of this study is to examine the coastal changes that occurred in different periods between 1980-2023 in the Kocasu Stream Delta and
the coasts around it using statistics in the Digital Shoreline Analysis System (DSAS) tool to determine the dimensions of coastal change
sensitivity and to produce coastal change predictions for the future using different scenarios based on past data.

Landsat multispectral satellite images from 1980, 1985, 1990, 1995, 1995, 2000, 2005, 2010, 2015, 2020, and 2023 were used as the
study material. NDWI and MNDWTI analyses and coastline extraction using the threshold method were performed on satellite image
bands. The shorelines were divided into 1980-2023, 1990-2023, 2000-2023 and 2010-2023 periods, and the quantitative dimension of
coastal change was analyzed using NSM, SCE, EPR, and LRR statistics in the DSAS tool. Coastal change sensitivity was classified from
the numerical data and analyzed spatially. Finally, 10-year (2033) and 20-year (2043) coastal change forecasts were produced within the
scope of 4 different scenarios based on historical data with the BETA feature and the Kalman filter model in the DSAS tool.

The period with the highest total areal change (0.61 km?) in the Kocasu Stream Delta and the coast in its vicinity is between 1980-
1985, while the lowest total change (0.19 km?) is between 2010-2015. The average total areal change over all periods was 0.32 km?.
When the results of shoreline change are analyzed in terms of coastal erosion and coastal accretion, it is found that coastal erosion
occurred more than coastal accretion in 6 periods. In 1980-1985, 2000-2005 and 2020-2023 periods, coastal erosion occurs more than
90% of the total coastal change. According to the NSM analysis, in the 1980-2023 period, there was an average change of -45.47 m, a
maximum change of 111.85 m, and a minimum change of 502.01 m on the shoreline of the Kocasu Stream Delta. In the period 1990-
2023, according to the NSM analysis, the average change in the shoreline was -23.34 m, maximum 152.76 m, and minimum 370.52 m.
In the period 2000-2023, according to the NSM analysis, the average change in the shoreline was -17.76 m, maximum 96.53 m, and
minimum 314.23 m. In the period 2010-2023, according to the NSM analysis, the average change in the shoreline was -1.27 m, the
maximum change was 94.01 m, and the minimum change was -329.55 m. When the results of the analysis are analyzed spatially, it is
determined that the shoreline receded, especially at the mouth of the Kocasu Stream, and advanced toward the Yenikdy coast. It was
observed that the shoreline change was very low from Arapgiftligi Lagoon Lake in the eastern part of the Kocasu Stream mouth to the
Eyerci shores. According to the coastal change sensitivity classification, the Kocasu mouth was at the highest level, Yenikdy was
medium, the other coasts were low, and the east part of the study area was stable.

Shoreline scenarios were generated for the years 2033 and 2043 based on 4 different historical data of the Kocasu Stream Delta
coasts, and these scenarios were analyzed using NSM, SCE, and EPR in DSAS. The common point of the findings in all the scenarios is
that negative minimum values for coastal changes are predicted to occur at and around the mouth of Kocasu Stream, while positive
maximum values are predicted to occur at the Yenikdy coast. This situation reveals that coastal erosion will occur at and around the
mouth of the Kocasu Stream in 2033 and 2043, and coastal accretion will continue at the Yenikdy coast.
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1. GIRIS

Kiyilar, kara ve deniz yiizeylerinin ayrimini ortaya koyan
jeomorfolojik, hidrografik ve ekolojik kesisim alanlarini
barindiran, kendi igerisinde boliimleri olan morfolojik
unsurlardir. Dinamik olan kiy1 ¢izgisi ile birlikte kara ve deniz
tarafinda kiymin jeomorfolojik unsurlari devam etmektedir
(Turoglu, 2009). Belirtilen unsurlar, kiyinin potansiyel etkilesim
ve antropojenik agidan kullanim sahalarini da ortaya koyar.
Kiyilar, tektonik ve volkanik hareketler, atmosferik etkenler,
fliivyal siirecler, dalga, deniz akintilar1 ve antropojenik etkenlerle
birlikte kara ya da deniz yoniinde hareketlilik gdstermekte,
dinamik olarak degisimler meydana gelmektedir (Ering, 1986;
Bird, 2008). Jeolojik, jeomorfolojik evrim agisindan kryilar
daimi degisim sahalaridir ve bu degisimler deltalar, kiy1
kumullari, glincel ve eski plajlar, eolonitler, kiy1 taracasi, falezler,
abrazyon platformu, fosiller, biyoerozyon unsurlari, sulak
alanlar, lagiiner ortamlar ve denizalti r6lyefi seklinde farkli
morfolojik goriinlimler sunmaktadir (Davidson-Arnott, 2010;
Turoglu, 2017).

Kiyilarda farkli kokenlerde meydana gelen degisimler siire
ve etki agisindan ¢esitli sonuglar ortaya ¢ikarmaktadir (Pouye
vd., 2023). Dalga ve deniz akintilari, yillik ya da mevsimlik
olarak kiyilarda degisimlere yol acabilirken, insan miidahalesi
sonucu kiymin dinamik yapist kisa siirede degisebilmektedir
(Uzun, 2023). Bu siiregler, kiyilarin elverisli kosullart
barindirmasindan dolay1 beseri kullanim ve baskinin ge¢misten
giiniimiize kiyilarda yogunlagsmasina da neden olmustur (Yasir
vd., 2021). Ayrica dogal ve beseri faktorlerden kaynakli olarak,
kiymin bitiinlesik yapist ve hinterlandi igerisinde meydana
gelen degisimler de kiyr unsurlarii dogrudan ya da dolayli
sekilde etkileyebilmektedir (Aouiche vd., 2016). Deltalarin
bulundugu kiyilarin akaglama havzasindaki barajlar, goletler,
dere 1slah c¢alismalari ise dogrudan ve dolaylt yollardan kiyida
degisimlere neden olabilmektedir (Bombino vd., 2022; Siyal
vd., 2022). Biitiin bu durumlar kiyilarda meydana gelen
degisimin ¢ok boyutlu yapisini, dinamik siirecini ve farkli
sonuclar ile ani etkiler ortaya koyabilme potansiyelini
gostermektedir (Wu vd., 2022). Bu kapsamda kiyilarin
degisimini, ge¢misten giiniimiize aragtirmak ve meydana gelen
degisimi alansal, ¢izgisel ve sayisal olarak ortaya koymak, kiy1
yonetimi, gelecege doniik planlama ve koruma agisindan oldukga
onemlidir (Erol, 1989).

Kiyilar, kara ve su ylizeylerinin kesisim sahasi olmasi, dogal
ortam kosullart ile bir¢ok canlmin etkilesim alanini meydana
getirmesi ve ekosistemsel yapinin siirekliligini  saglamasi

acisindan oldukea hassas alanlardir (Dev Roy & Trivedi, 2023).
Jeomorfolojik, hidrografik, klimatolojik ve floristik etkenler
neticesinde kiy1 sahalar1 ve 6zellikle algak kiyilarda sulak alanlar
olugmaktadir (Spencer vd., 2016). Sulak alanlar, bir yil ya da
mevsimlik olarak suya doygun halde bulunan, oldukca si1g
derinlik gosteren, hidrografik, edafik, floristik ve faunistik
gesitlilikleri barindiran sahalar olarak tanimlanir (Hosgoren,
2011). Bu tiir alanlar gol, bataklik sahas1 ya da fliivyal depolanma
alanlarinda olabilecegi gibi kiyilarda, 6zellikle deltalarda lagiiner
ortamlar ile kiy1 jeomorfoloji siireglerinin etkisinde de tesekkiil
edebilirler. Kiy1 sulak alanlar1 hem kara hem deniz etkenleri ile
bir¢ok dogal ortam kosullarinin etkisi altindadir. Bu tiir sahalarda
kiyr degisimleri, kumul ilerlemesi-gerilemesi, kiy1 erozyonu,
tuzlanma sorunu gibi birgok hadise meydana gelebilmektedir
(Oztiirk & Uzun, 2023). Meydana gelen hadiseler kiy1 ¢izgisi ve
kiyt degisimleri disinda hassas ckolojik ortamlarda birgok
unsuru da etkilemektedir.

Diinya ve Tiirkiye 6lgeginde kiyilar ve 6zellikle delta kiyilar
jeomorfolojik, klimatolojik, hidrografik siiregler ve antropojenik
faktorler etkeninde kiy1 erozyonuna maruz kalmaktadir
(Ghoneim vd., 2015; Darwish vd., 2017). Baz1 kiyilarda ise
dalga ve akint1 sistemi ile erozyona ugrayan malzemeler tasinip
kiyt birikimini meydana getirmektedir. Giiniimiizde farkli
lokasyonlarda delta, sulak alan, alcak, yiiksek kiyilar ya da yapay
kiyilardaki degisimler, zaman, mekan, olusum kokeni ve etkisi
acisindan ¢ok farkli yontemlerle incelenmektedir (Kuleli vd.,
2011; Celik vd., 2013; Hakkou vd., 2018; Kilar & Cigek, 2018;
Ataol vd., 2019; Kale vd., 2019; Coban vd., 2020; Gomez-Pazo
vd., 2022; Akdeniz & Inam, 2023; Oztiik & Uzun, 2023; Tagil
vd., 2023; Uzun, 2024). Cografi Bilgi Sistemleri (CBS) ve
Uzaktan Algilama (UA) tekniklerinin yaygin kullanima,
kiyilardaki degisimlerin saptanmast ve boyutlari ile etkilerin
ortaya konmasinda oldukca fayda saglamaktadir (Awad & El-
Sayed, 2021). Zamansal ve mekansal ¢oziiniirliikleri farkli olan
ve lcretsiz erisim saglanabilen multispektral uydu goriintiileri
sayesinde ise kiyt degisimleri hizli bir sekilde analiz edilmekte
ve meydana gelebilecek etkiler tahmin edilebilmektedir (Hu &
Wang, 2020). Kiy1 degisim analizlerinde, istatistiksel ve
mekansal sorgulamalar yapabilen, gelecege dair modeller
iiretilebilen Amerika Birlesik Devletler Jeoloji Arastirma
Kurumu (USGS) {irtinii olan Sayisal Kiy1 Cizgisi Analiz Sistemi
(Digital Shoreline Analysis System, DSAS) cok fazla tercih
edilmektedir (Baig vd., 2020; Ciritci & Tiirk, 2020). DSAS araci
ile kiyilar, analiz edilebilmekte, kantitatif veriler tizerinden 10 ve
20 yillik modeller tiretilebilmektedir (Lazuardi vd., Nassar vd.,
2019; Kumar Das vd., 2021; Samra & Ali, 2021; Song vd., 2021;
Turoglu & Duran, 2021; Aladwani, 2022; Abd-Elhamid vd.,
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2023; Kilar, 2023; Murray vd., 2023; Kilar & Aydin, 2024).
Belirtilen kapsamda bu ¢alismanin amacini, Marmara Denizi nin
giineyinden denize dokiilen Kocasu Cay1’nin agiz kisminda yer
alan, sulak alan sahasini barindiran Kocasu Cay: Deltasi ve
yakin kiy1 seridinin 1980-2023 yillar1 arasindaki kiy1 ¢izgisi
degisiminin 4 farkli periyot lizerinden DSAS araci ile analiz
edilmesi, kiy1 degisim hassasiyetinin saptanmasi ve farkli
senaryolara gore 2033 ve 2043 yillar1 i¢in kiy1 ¢izgisi degisim
Ongoriilerinin ortaya konmasi olusturur.

1.1. Calisma Alam

Calisma alanm1 Tirkiye’nin kuzeybatisindaki Marmara
Denizi’nin giliney kiyilarinda, Bursa ili sinirlar igerisinde yer
almaktadir. Arastirma sahasimin smirlari, kiyidaki etkilesim
potansiyeli disiiniilerek Kocasu Cay1 Delta sahasinin dogu ve
batisindan daha genis bir alanda belirlenmistir. Bu bakimdan
incelenen kiy1 seridinin bat1 sinirini Bursa ili Karacabey ilgesinin
Yenikdy mahallesindeki liman mendiregi, dogu sinirin1 Mudanya
ilcesi Eyerci mahallesi kiyisindaki burun olusturmaktadir.
Inceleme sahasinin kuzeyinde Marmara Denizi, giineyinde
Arapgiftligi Goli, Dalyan Goli, Karacabey sulak alani ve
longozu, fay ile sinirlanmig Fazlikonagi platosu, batisinda
Niliifer Cay1, dogusunda da mevsimlik akarsu havzalari yer alir.
Inceleme sahasi cografi koordinat sistemine gére 40°24°07”—
40°21°31” kuzey enlemleri ile 28°22°15°-28°38°04” dogu
boylamlar arasinda bulunmaktadir (Sekil 1).
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Kocasu Cay1 Deltasi, eksoreik tipteki Susurluk Havzasi
akarsularimin  Marmara Denizi’ne ulasti§i alanda tasman
materyaller, jeomorfolojik ve batimetrik ozellikler ile kiy1
dinamik siiregleri etkeninde meydana gelmistir. Saha yay
seklinde, egrisel-dogrusal delta tipi Ozelligi gostermektedir
(Kazanci vd., 1999). Delta KB-GD dogrultusundaki hatta 3,5 km
uzanimli ¢ikintt  olusturmustur. Delta, akaglama havzasi
disiintildiigiinde olduk¢a dar olarak karakterize edilebilir
(Kazanct  vd., 1999). Ancak Kocasu Cay1 denizalti
topografyasinda yaklasik 30 km?’lik fan 6zelligi gosteren su alt1
deltas1 olusturmustur (Yildirim, 2002). Susurluk Cayi’nin
malzemelerini denize ulagsmadan Uluabat, Manyas ve Karacabey
depresyonlarinda biriktirmesi, Kocasu Cay1 Delta sahasinin dar
olmasmin diger sebebini teskil etmektedir (Erkan vd., 1998;
Yildirim, 2002). Delta ovasinin tek drenaj yatagini Kocasu Cay1
olusturur. Delta kiyisini etkileyen akinti sisteminin yonelimi
kuzeybatidir (Yildirim, 2002). Delta ovasinin giineyindeki D-B
dogrultulu faydan itibaren fliivyal siiregler ile k1y1 jeomorfolojik
siiregleri sahanin sekillenmesinde 6nemli rol oynamistir. Bu
bakimdan deltada Dalyan ve Arapgiftligi lagiin golii, kiy1 oklari,
delta loblari, kryr kumulu, plajlar morfolojik goriiniimii
olusturmusgtur. Kiyt sulak alani, Tirkiye’deki nadir longoz
sahalarindan birini barimdirmaktadir. Deltanin glineyindeki 4-5
m basamagi deltanin gen¢ olusumlu (Holosen) oldugunu,
kiyidaki seviyeler son kiiresel iklim stabilitesi ve Flandriyen
transgresyonun (giinlimiizden yaklasik 12.000 y1l 6nce) izlerini
gosterir (Yildirim, 2002).
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Sekil 1. Calisma sahasinin konumu.

Figure 1. Location of study area.
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Tablo 1. Calismada kullanilan uydu goériintileri ve 6zellikleri
Table 1. Satellite images used in the study and their characteristics

Tarih Uydu-Sensor C* B* Tarih Uydu-Sensor Cc* B*
9.07.1980 Landsat 2-MSS 60 23 23.08.2010 Landsat 7-ETM 30 0
1.07.1985 Landsat 5-TM 30 0,56 20.07.2015 Landsat 8 OLI 30 0
31.07.1990 Landsat 5-TM 30 0,9 1.07.2020 Landsat 8 OLI 30 0
29.07.1995 Landsat 5-TM 30 1,2 23.07.2023 Landsat 9 OLI 30 0
2.07.2000 Landsat 7-ETM 30 0,7 16.07.2023 Sentinel 2 MSI 10 0
8.07.2005 Landsat 7-ETM 30 4,3

*C: CozUnurlik (metre), B: Bulutluluk (%)

2. MATERYAL VE YONTEM

Caligmanin materyallerini, Amerika Birlesik Devletleri,
Jeoloji Arastirmalart Kurumu’ndan (United States Geological
Survey, USGS) temin edilen Landsat muktispektral uydu
goriintiileri ve Copernicus Sentinel 2 MSI uydu goriintiisii
olusturmaktadir (Tablo 1). Arastirmada, Landsat uydu goriintiileri
kiy1 ¢izgisi ¢ikarimi, Sentinel uydu goriintiisii kontrol verisi igin
kullanilmistir. Ayrica g¢alismada DSI’den alman Susurluk
Havzasi’ndaki baraj verileri de kullanilmistir.

Arastirmada ilk olarak kullanilacak multispektral uydu
goriintiilerinin radyometrik, atmosferik diizenlemeleri kontrol
edilmis, ArcGIS 10.5 yazilimi kullanilarak bant kompozitleri
yapilmis ve ¢alisma sahasi kapsaminda sinirlandirilmistir. Uydu
goriintiileri iizerinden kara-deniz ayriminmn yapilmasi ve kiyi
cizgisinin tespit edilmesi i¢in Normallestirilmis Fark Su Indisi
(NDWI) ve Modifiye Edilmis Normallestirilmis Fark Su Indisi
(MNDWI) kullanilmigtir. Caligmada Landsat 2 ve 5 uydu
goriintiilerine NDWI, Landsat 7, 8, 9’a MNDWTI analizleri
uygulanmustir (Sekil 2). Indis analizleri i¢in asagidaki formiiller
kullaniimaktadir.

(Pyreen — NIR)
(Pyreen + NIR)

(Rgreen - PSWIRZ)

NDWI =
(Rgreen + PSWIRZ)

MNDWI =

Belirtilen indis formiillerinde, Pgreen, yesil (bant 3), Preg
kirmiz1 (bant 4), NIR yakin kizilotesi (bant 5) ve Pgwir, ikinci
kisa dalga kizilotesini (bant 7) ifade etmektedir (Gao, 1996;
McFeeters, 1996; Xu, 2006). Indis analiz sonuglar1 1 ile -1
arasinda deger almaktadir. Calismada 0,01°den daha fazla deger
iceren pikseller su ylizeyi olarak kabul edilmistir. Daha sonra
ikili esik analizi ile kara ve deniz ayrimi yapilmis, raster veriler
polygona ¢evrilmis ve belirlenen yillara ait kiy1 ¢izgisi ¢ikarimi
yapilmistir (Pardo-Pascual vd., 2012; Singh vd., 2015; Hossain
vd., 2021).

Calismada kiy1 ¢izgisi degisimlerinin mekansal ve kantitatif
analizi i¢in ArcGIS yazilimini eklenti olarak kurulan, USGS

tretimi DSAS aract kullanilmistir. Arastirmada DSAS araci
calisma prensibi ve istatistiksel analizleri ile BETA 6zelligindeki
gelecege doniik modelleme islemleri uygulanmistir. Kiy1
cizgilerinin analizleri i¢in en eski kiy1 ¢izgisi temel alinarak deniz
tarafinda 1000 m uzaklikta temel ¢izgi (baseline) olusturulmus,
profil (transect) araligi 20 m olarak belirlenmistir. Arastirmada,
DSAS aracinda yer alan Kiy1 Cizgisi Degisim Limiti (Shoreline
Change Envelope, SCE), Net Kiy1 Cizgisi Hareketi (Net Shoreline
Movement, NSM), Son Nokta Orani (End Point Rate, EPR) ve
Dogrusal Regresyon Orant (Linear Regression Rate, LRR)
istatistik analizleri kullanilmistir (Tablo 2).

Tablo 2. Calismada kullanilan DSAS analizleri ve agiklamalari
Table 2. DSAS analyses and explanations used in the study

Eski ve en glincel kiyi cizgilerinin temel ¢izgi lizerinden mesafesini
Olcerek analiz eder.

Belirli bir 6l¢cim hatti Gizerinden, incelenen btln kiyi izgileri arasinda-
ki en buyulk degisim mesafesini hesaplar.

Eski ve yeni kiyi cizgisi degisim mesafesinin, incelenen zaman periyo-
duna boliinmesi ile hesaplanir.

Kiyi seridinde ve zamaninda, belli bir 6lcim profil hattindaki tim kiyi
seritlerinin zamana boéliinmesi ile hesaplanir

NSM

SCE

EPR

LRR

Calismada, gecmisten giinlimiize kiyida meydana gelen
degisimin donemler agisindan hangi boyutlarda oldugunu tespit
etmek amactyla 4 farkli zaman periyodu belirlenmistir (Sekil 2).
Bu periyotlar 1980-2023, 1990-2023, 2000-2023 ve 2010-2023
yillari arasindadir. Arastirmada her bir donemdeki kiy1 ¢izgileri
DSAS aracindaki istatistiki yoOntemlerle analiz edilmistir.
Dénemsel incelemenin yapilmasinin temel nedenini, hem kiyida
meydana gelen degisimlerin ge¢misten glinlimiize etkisini,
degisim durumunu, kiy1 ¢izgisi degisim trendini donemsel olarak
saptamak hem de gelecege doniik modeller igin 4 farkli temel
veri kaynagi ile senaryo ortaya koymak olusturur. Boylece
geemisten gliniimiize degigen kiy1 ¢izgisi hareketliligi trendi ele
alinarak modellemeler yapilmistir. Bu modellemeler zamansal
olarak kiymin evrimini, antropojenik miidahaleleri ve diger
etkenlerdeki degisimleri de gegmisten glintimiize ele alacagi i¢in
farkl1 ve kiyaslanabilir veriler ortaya koyacaktir.
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Sekil 2. Calismanin is-akis semasi.
Figure 2. Work-flow diagram of the study.

Tablo 3. Calismada kullanilan kiyr degisim hassasiyeti siniflandirmasi®
Table 3. Coastal change sensitivity classification used in the study

Kiyi cizgisi degisim orani (m/yil)

Kiyi ve kiyi cizgisi degisim siniflandirmasi

Kiy1 Degisim Hassasiyeti Kiyi Degisim yonii

<-5 Yiiksek dlizeyde erozyon Yuiksek

-5,01--3,01 Orta diizeyde erozyon Orta Kiyr gerilemesi
-3,09--0,51 Dusuk diizeyde erozyon Az

-0,50- 0,50 Duragan (stabil) Degisim yok No&tr

0,51 - 3,09 Dusuk diizeyde birikim Az

3,1-5,09 Orta diizeyde birikim Orta Kiyr ilerlemesi
>5,1 Yiiksek diizeyde birikim Yiiksek

* Ky degisim hassasiyeti siniflandirmasi, Selvan vd. (2016), Baral vd. (2018) ve Himmelstoss vd., (2018)'nin yaptigi ¢calismalar temel alinarak olusturulmustur.

Caligmada donemsel olarak analiz edilen kiy1 ¢izgisi verileri
iizerinden 2033 (10 yillik) ve 2043 (20 yillik) yillart igin
tahminler dretilmistir (Sekil 2). Modellerin {iretimi, DSAS
aracindaki BETA 6zelligi kullanilarak olusturulmus ve Kalman
Filter yontemi kullanilmistir (Sekil 2). Kalman Filter modeli, en
eski kiy1 ¢izgisi analizi ile baslamakta sonra profil (trancest)
iizerinde yer alan her bir kiy1 ¢izgisi kesisiminin regresyon
verisini alarak tahminde bulunmaktadir (Long & Plant, 2012;
Himmelstoss vd., 2018; Thasarathan vd., 2023 Palanisamy vd.,
2024). Bu bakimdan yontem kapsaminda calismada LRR verisi
sonuglart temel alinarak 10 ve 20 yillik modeller iiretilmistir
(Himmelstoss vd., 2018; Palanisamy vd., 2024).

Gelecege doniik modeller, gecmisten giiniimiize kiy1 ¢izgisi
degisimi verilerinin egilimi temel alinarak 4 farkli senaryo
kapsaminda incelenmistir. Calismada bdyle bir sistematigin
kullanilmasinda, ge¢misten giiniimiize kiy1 ¢izgisi degisiminin
farklilik sunmasi, bu farkliliklar nedeniyle zamansal olarak kiy1
cizgisi degisimindeki egilimlerin de farkliliklar gbstermesi temel
etken olmustur.

Calismada kiy1 degisim hassasiyeti smiflandirmasinda,
Selvan vd. (2016), Baral vd. (2018) ve Himmelstoss vd.,
(2018)’nin yaptig:r smiflandirmalar temel alinmis ve ¢alisma
sahasina 0Ozgili olarak revize edilmistir. Smiflandirmalarin
kategorize edilmesinde yillik degisim verisinin metre cinsinden
degerine ihtiya¢ duyulmaktadir. Bu bakimdan gegmisten
glinimiize donemsel olarak analiz edilen periyotlarin kiy1
degisim hassasiyetinde LRR, senaryolar kapsamindaki gelecege
doniik verilerde ise EPR analiz sonuglart kullanilmistir.
Calismada kullanilan kiy1 degisim hassasiyeti siiflandirmast
Tablo 3°de agiklanmigtir (Tablo 3).

3.BULGULAR
3.1. Kocasu Cay1 Deltasi Cizgisel ve Alansal Degisimiler

Calismada, Kocasu Deltasi kiyisinda meydana gelen
degisimler, belirlenen periyotlardaki Landsat uydu goériintiilerinin
NDWI ve MNDWI analiz sonuglarindan tespit edilmistir (Sekil
3).Ikiindis analizinde farkli bantlar kullanmakta, elektromanyetik
spektrum agisindan daha kisa dalga boyuna sahip su yiizeyi
ayrimi sonuglart farklilik goéstermektedir. Calismada su-kara
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in Landsat uydu gorunttileri ile NDWI ve MNDWI analizleri.
Figure 3. NDWI and MNDWI analyses with Landsat satellite images of Kocasu Stream Delta.
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Sekil 4. Kocasu Cayi Deltasi ve yakin ¢evresinin gecmisten giiniimiize kiyi ¢izgileri.
Figure 4. Coastlines of Kocasu Stream Delta and its immediate surroundings from past to present.
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Sekil 5. Kocasu Gayi Deltasinda ardisik dénemlerin kiyr degisim verileri.
Figure 5. Coastlines of Kocasu Stream Delta and its immediate.

ayriminda, Landsat 2 ve 5°de NDWI, Landsat 7, 8, 9’da ise
MNDWI daha iyi sonuglar vermistir. Bunun nedeni yillara gére
uydu bantlarinda farkli dalga uzunluklar1 olmasidir. Caligmada
degisimlerin 6zellikle Kocasu Cay1 agiz kesimi ile incelenen
kiyr seridinin en batisinda yogunlastigi dikkat ¢ekmektedir
(Sekil 3 ve 4). Kocasu Cay1 Deltasi ve yakin ¢evresindeki kiy1
seridinde alansal olarak meydana gelen toplam degigsimin en
fazla (0,61 km?) oldugu periyot 1980-1985 arasi iken en az (0,19
km?) toplam degisim 2010-2015 yillar1 arasindadir (Sekil 5).
Biitiin periyotlarin alansal olarak toplam degisim ortalamasi
0,32 km*’dir.

Kiy1 degisim sonuglarindan 6 dénemde kiy1 erozyonunun
kiy1 birikiminden daha fazla gergeklestigi saptanmistir (Sekil 5).

erozyonu, toplam kiyr degisiminin %90’mdan fazlasinda
gergeklesmistir (Sekil 5). Bu durumun olusmasinda, Kocasu
Cay1 agz1 cevresindeki dalga kokenli erozif faaliyetlerin etkili
oldugu diisiiniilmektedir. Ayrica kiyry1 drene eden ve materyal
tasinimi saglayan Kocasu Cay1 Havzasi’nin tamaminda akarsular
tizerine yapilan barajlarin siltasyon etkisi, cay agzinda dalga
asinim etkisini arttirmistir. Boylece belli donemlerde erozyon
miktar1 fazla olmustur. 1985-1990, 1995-2000 ve 2015-2020
donemlerinde ise kiy1 birikiminin kiy1 erozyonundan daha fazla
alanda degisime yol actig1 goriilmektedir (Sekil 5). Bu durumun
meydana gelmesinde incelenen kiyr seridinin en batisinda
(Yenikdy), kiytya yapilan liman mendireginin (mendirek yapim
yili 1988, 1999-2000  yillaridir)
dalgalarinin agindirdigr malzemelerin bu kesimde birikmesine

eklemelerin  yapilmast

1980-1985, 2000-2005 ve 2020-2023 doénemlerinde kiy1 yol agmast temel sebebi olusturmaktadir.
Tablo 4. Kocasu Cayi deltasini olusturan Susurluk Havzasi'ndaki barajlar
Table 4. Dams in the Susurluk Basin forming the Kocasu Stream delta

Baraj Adi Bulundugu il isletme Yili Baraj Adi Bulundugu il isletme Yili
Ardictepe B. Balikesir 2015 Golbasi Baraji Bursa 1939
Buiytikorhan B. Bursa 1993 Gozde 1B. Bursa 2015
Camkoy Baraji Balikesir 1992 Gozede Il B. Bursa 2016
Cavdarhisar B. Kutahya 1991 Hasanaga B. Bursa 1986
Caygoren B. Balikesir 1969 Hasanlar B. Kutahya 2014
Cinarcik Baraji Bursa 2003 ikizcetepeler B. Balikesir 1992
Demirtas B. Bursa 1986 Haymeana B. Kutahya 2018
Devecikonagi Bursa 2013 Kayabogazi B. Kutahya 1988
Doganci 1 B. Bursa 1984 Kureysler B. Kitahya 2002
Doganci 2 B. Bursa 2008 Manyas B. Balikesir 2002
Egemen B. Bursa 2014 M.kemalpasa B. Bursa 2016

Kaynak: DSI Susurluk Havzasi verileri, Tarim ve Orman Bakanhgi Susurluk havzasi taskin yénetim plan stratejik cevresel degerlendirme taslak kapsam belirleme raporu (2022)
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Dénemler arasinda toplam kiy1 degisimi ile kiy1 birikimi ve
kiyr asmmmminin  geg¢misten gliniimiize egilimi Sekil 5°de
gosterilmigtir. Bulgulara gore, toplam kiy1 degisiminin azalma
egiliminde oldugu tespit edilmistir. Ayni sekilde kiy1 erozyonunun
da azalma egiliminde oldugu ancak kiy1 birikiminde ise diisiik
seviyede artis egilimi oldugunu saptanmustir. DSI verilerine gore
1980°de Susurluk Cayr Havzasi’nda 2 baraj bulunurken, 2023
yilinda bu say1 22’ye yiikselmistir (Tablo 4). Bu durum baraj
gollerinde siltasyonu arttirmig, dalga etkisi ile Kocasu Cay1
agzinda kiy1 erozyonu yasanmigtir. Donemlik olarak aginim ve
birikim alanlarinin degiskenlik gostermesinde 6zellikle Kocasu
Cay1 agizinin morfolojik olarak degisim yasamasi, Yenikdy
kiyisindaki mendirek ve sonraki yillarda ekleme galismalart
etkili olmustur.

3.2. Kocasu Cay1 Deltas1 Kiy1 Cizgisi Degisiminin DSAS
Analizi

1980-2023 periyodunda, toplam 10 farkli tarihe ait kiyi
cizgisi tUzerinden NSM, SCE, EPR ve LRR analizleri
uygulanmistir (Tablo 5). Bu donemde NSM analizine gore kiy1
cizgisinde ortalama -45,47 m, maksimum 111,85 m ve minimum
-502,01 m degisim yasanmistir. SCE analizine gore kiyida
ortalama 81,9 m degisim oldugu tespit edilmistir. LRR analizine
gore kiy1 ¢izgisinin ortalama -0,86 m/y1l, maksimum 5,83 m/y1l
ve minimum -11,37 m/y1l degisim gosterdigi saptanmistir. Analiz
sonuglari mekansal agidan, dzellikle Kocasu Cay1 agiz kesiminde
kiyr ¢izgisinin geriledigini, Yenikdy kiyisinda ise ilerledigini
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gostermektedir. Kocasu Cayr agzmin dogu kesimindeki
Arapciftligi Lagiin Goli’'nden Eyerci kiyilarina kadar ise kiy1
cizgisidegisiminingokdiisiik seviyedeoldugu gézlemlenmektedir
(Sekil 6).

1990-2023 periyodunda, toplam 8 farkli tarihe ait kiy1 ¢izgisi
iizerinden NSM, SCE, EPR ve LRR analizleri uygulanmistir
(Sekil 6 ve Tablo 5). NSM analizine gore kiy1 ¢izgisinde ortalama
-23,34 m, maksimum 152,76 m ve minimum -370,52 m degisim
yasanmistir. SCE analizine gore kiyida ortalama 63,75 m degisim
oldugu tespit edilmistir. LRR analizine gore kiy1 ¢izgisinin
ortalama -0,7 m/y1l, maksimum 5,83 m/yil ve minimum -13,03
m/yil degisim gosterdigi saptanmistir. Bu donemde kiy1
cizgisinde meydana gelen maksimum degisimlerin Kocasu Cay1
agzi gevresi ile bat1 kesimdeki Yenikdy sahil seridinde oldugu
goriilmektedir. Kocasu Cay1’nin olusturdugu delta ve ¢evresinde
kiy1 ¢izgisinde gerileme sahasinin oldugu, Yenikdy limani ile
longoz sahasina kadar kiy1 ¢izgisinin ilerledigi, inceleme
sahasinin dogu kesiminde ise diisikk seviyeli ve duragan
degisimin oldugu tespit edilmistir (Sekil 6).

2000-2023 periyodunda, 6 farkli tarihe ait kiyt c¢izgisi
iizerinden NSM, SCE, EPR ve LRR analizleri uygulanmistir
(Sekil 6 ve Tablo 5). NSM’ye gore kiy1 ¢izgisinde ortalama
-17,76 m, maksimum 96,53 m ve minimum -314,23 m degisim
yasanmistir. SCE analizine gore kiyida ortalama 46,06 m degisim
oldugu tespit edilmistir. EPR analizine gore kiyi ¢izgisinin
ortalama -0,83 m /y1l, maksimum 5,84 m/yil ve minimum -21,07
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Sekil 6. Kocasu Cayi Deltasi kiyi cizgilerinin donemsel olarak NSM, SCE, EPR ve LRR analizleri.
Figure 6. Periodical NSM, SCE, EPR and LRR analyses of the Kocasu Stream Delta and the coastlines.
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Tablo 5. Kocasu Cayi Deltasi kiyilarinin, dénemsel olarak DSAS analiz sonuclari
Table 5. Periodical DSAS analysis results of Kocasu Stream Delta coasts

1980-2023 1990-2023 2000-2023 2010-2023
Ortalama -45,7 -23,34 -17,76 -1,27
NSM (m) Maksimum 111,85 152,76 96,53 94,01
Minimum -502,01 -370,52 -314,23 -329,55
Ortalama 81,95 63,75 46,06 24,84
SCE (m) Maksimum 502,01 370,52 329,55 329,55
Minimum 8,34 7,83 6,93 1,45
Ortalama -1,02 -0,72 -0,83 -0,17
EPR (m/yil) Maksimum 54 5,84 5,84 7,28
Minimum -11,67 -12,28 -21,07 -33,43
Ortalama -0,86 -0,7 -0,45 0,2
LRR (m/yil) Maksimum 5,83 5,83 5,83 5,83
Minimum -11,37 -13,03 -32,97 -32,97

m/yil olarak degistigi tespit edilmistir. Yine bu donemde LRR
analizine gore kiy1 ¢izgisinin ortalama -0,45 m/y1l, maksimum
5,83 m/yi1l ve minimum -14,25 m/y1l olarak degisim gosterdigi
saptanmistir. Bu donemde kiy1 ¢izgisi, Kocasu Cayi agiz
kesiminin her iki yakasi ile 6zellikle batisinda gerilmis, Yenikoy

kiy1 seridinde ise ilerlemistir (Sekil 6).

2010-2023 periyodunda, toplam 4 farkli tarihe ait kry1 ¢izgisi
iizerinden NSM, SCE, EPR ve LRR analizleri uygulanmistir
(Sekil 6 ve Tablo 5). NSM analizine gore kiyi ¢izgisinde ortalama
-1,27 m, maksimum 94,01 m ve minimum -329,55 m degisim
yasanmistir. SCE’ye gore kiyida ortalama 24,84 m degisim
oldugu tespit edilmistir. LRR analizine gore kiy1 ¢izgisi ortalama
0,2 m/yil, maksimum 5,83 m/yil ve minimum -32,97 m/yil
2010-2023 doneminde,
donemlerde meydana gelen Kocasu Cay1 agiz kesimindeki genis

olarak degisim gostermistir. diger

alanli kiy1 ¢izgisi gerilemesinin daha dar alanli olarak

1980-2023

gergeklestigi tespit edilmistir. YenikOy kiyisi ve deltanin dogu
kesiminde diisiik seviyede kiy1 ¢izgi ilerlemesi oldugu tespit
edilmistir (Sekil 6).

Kiy1 ¢izgilerinin NSM, SCE, EPR ve LRR analiz sonuglari
donemsel olarak degisimin kantitatif boyutlarinda farkliliklar
oldugunu gostermektedir. NSM analizinde ortalama degerlerin
uzun donemden (1980-2023) kisa ve giiniimiize yakin doneme
(2010-2023) dogru degisim hizinin azaldigi saptanmistir. Bu
durumun olugmasinda &zellikle Kocasu Cay1 deltasini meydana
getiren Susurluk Havzasi’ndaki barajlarin sayisinin artmasi ve
materyal taginimini azaltmasi etkili olmustur (Tablo 4). Ayrica
incelenen kiy1 seridinin batisina yapilan iskele mendireginin
antropojenik etkisi ve kuzeybatidan gelen akinti sisteminin bu
kesime materyal tasimasi degisim hizinin bu kesiminde yoniiniin
pozitif olarak artmasina neden olmustur.
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Figure 7. Periodical coastal accretion and coastal erosion areas on the coasts of Kocasu Stream Delta.
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Tablo 6. Kocasu Cayi Deltasi’'nin dénemsel olarak kiyr degisim hassasiyeti analiz verilerinin sayisal degerleri
Table 6. Numerical values of periodical coastal change sensitivity analysis data of Kocasu Stream Delta coasts

1980-2023 1990-2023 2000-2023 2010-2023
Yiiksek diizey erozyon 154 %7 140 %6 106 %5 22 %1
Orta diizey erozyon 126 %5 125 %6 95 %4 67 %3
Diisiik diizey erozyon 635 %28 668 %29 736 %33 557 %25
Duragan (Stabil) 858 %38 867 %38 910 %40 582 %26
Diisiik diizey birikim 499 %22 448 %20 258 %11 864 %38
Orta diizey birikim 5 %0 27 %1 158 %7 155 %7
Yiiksek diizeyde birikim 1 %0 1 %0 1 %0 6 %0

*P: Profil sayisi, *O: Oran (%)

1980-2023 doneminde toplam degisen kiy1 alani 1,268
km?‘dir. Bu donemde kiyida meydana gelen alansal degisimin
%86’s1 aginim, %1471 ise kiy1 birikimi seklinde gergeklesmistir.
1990-2023 doneminde toplam degisen kiy1 alan1 1,05 km? olarak
hesaplanmistir. Bu donemde toplam degisimin %71°1 asinim,
%29’u ise kiyr birikimidir. 2000-2023 déneminde toplam
degisen kiy1 alan1 0,791 km?‘dir. Bu dénemde alansal degisimin
%75°1 aginim, %25°1 ise kiy1 birikimi geklinde gerceklesmistir
(Sekil 7). 2010-2023 déneminde kiyidaki alansal degisim 0,378
km?‘ye gerilemistir. Bu donemde kiyidaki degisimin %54 {inii
kiy1 erozyonu olustururken, %46’sm1 kryr birikimi meydana
getirmistir. Dénemlerin tamaminda kiy1 erozyonunun Kocasu
Cay1 agz1 cevresinde meydana geldigi, kiyr birikiminin ise
Yenikdy sahil seridinde oldugu tespit edilmistir. Dénemler
bazinda bu durum incelendiginde degisen alan miktari ile kiy1
erozyonunun yakin ge¢mise dogru azalma egiliminde oldugu ve
ozellikle bu durumun Kocasu Cay1 agiz kesiminde meydana
geldigi gozlemlenmistir (Sekil 7).

3.3. Kocasu Cayi Deltas1 Kiy1 Cizgisi Degisim Hassasiyeti

1980-2023 donemindeki kiy1 ¢izgisi degisimleri oransal
acidan smiflandirildiginda, en yiiksek oranlara, duragan (stabil)
(%38), diistik erozyon (%28) ve diisiik birikim (%22) yerlerinin
sahip oldugu tespit edilmistir. 1990-2023 doneminde kiy1
degisim smiflandirmasinda en yiiksek oranlar, duragan (stabil)
(%38), disik erozyon (%29) ve disik birikim (%20)
(Tablo 6). 2000-2023
doneminde en yiiksek oranlara duragan (%40), disiik erozyon
(%33) ve diisiik birikim (%11) kategorileri sahiptir. 2010-2023
doneminde ise diger donemlerden farkli olarak kiyr degisim

kategorilerinde  gdzlemlenmektedir

siiflandirmasinda oransal olarak en yiiksek degerlere diisiik
birikim (%38), duragan (%26) ve disiik erozyon (%25)
kategorileri sahiptir (Tablo 6).

1980-2023 arasinda kiyt erozyonunun goriildiigii Kocasu

Cayr agzinda kiyr1 ¢izgisi yillik -11 ile -5 m arasinda
gerilemektedir. Bu dénemde kiyr degisim yoniiniin pozitif

oldugu yerleri Yenikdy sahil seridi olusturmaktadir. 43 yillik
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Sekil 8. Kocasu Cayi Deltasi kiyilarinin LRR analizi grafigi ve kiyi degisim hassasiyeti iliskisi .
Figure 8. LRR analysis graph of Kocasu Stream Delta coasts and coastal change sensitivity relationship.
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Sekil 9. Kocasu Cayi Deltasi kiyilarinin donemsel olarak kiy1 degisim hassasiyeti analizi.
Figure 9. Periodical coastal change sensitivity analysis of Kocasu Stream Delta coasts.
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Sekil 10. Kocasu Cayl agiz kesimindeki zamansal ve mekansal kiyi degisimleri.

Figure 10. Temporal and spatial coastal changes at the mouth of Kocasu Stream.

donemde incelenen kiy1 seridinin dogu kesiminde kiy1 degisim
hassasiyetinin ¢ok az seviyede oldugu tespit edilmistir. 1990-
2023 doneminde kiyt degisim hassasiyetinin yiiksek oldugu
alanlart Kocasu Cayr agiz kesimi ile kiy1 seridinin en batisi
olusturmaktadir. Yenikdy kiyilarinda ise degisim hassasiyeti
yiiksek pozitif yonlidir. 2000-2023 doéneminde degisim
hassasiyetinin yiiksek oldugu yerler, Kocasu Cay1 agzi ile
Yenikdy sahilidir. YenikOy-Dalyan Lagiin Goli arasi ile
Arapgiftligi Golii kuzey kesimi kiy1 seridinde degisim hassasiyeti
az iken incelenen sahanin dogu kesiminde degisimin ¢ok az ya
da olmadig1 saptanmistir (Sekil 8 ve 9). 2010-2023 déneminde
kiy1 degisim hassasiyetinin yiiksek oldugu alanlari, Kocasu Cay1
agiz kesiminin bati yakasi ve YenikOy sahil seridi olusturur.
Diger donemlere gore yakin gecmisteki kiyi ¢izgisi degisiminin
delta ¢evresinde mekansal olarak gerileme hizinin yavasladigi,
morfolojik ve plajin uzanim yonii olarak da degisimler yasandigi
tespit edilmistir (Sekil 9 ve 10). Diger donemlere gore, 2010-
2023 doneminde kiy1 seridi dogusundaki duragan ve degisim
hassasiyetinin ¢ok az oldugu kiyilarda, degisimin yoniiniin kiy1
ilerlemesi olarak hassasiyet agisindan az kategorisinde yer aldig1
tespit edilmistir.

Kiy1 degisim hassasiyeti oransal degerlerinde 1980-2023,
1990-2023 ve 2000-2023 donemleri benzer kantitatif bulgulara
sahiptir. Bu donemlerde 6zelikle Kocasu Cay1 agiz kesiminde
kiyinin erozyona maruz kaldig, Yenikoy kiyisindaki antropojenik
miidahale nedeniyle birikimlerin oldugu saptanmistir. Ancak
yakin donemdeki daha kisa siireli kiy1 degisim verisini ortaya

koyan 2010-2023 analiz sonuglari, Kocasu Cayi agzinda
meydana gelen uzun donemli asinan malzemenin kuzey-
kuzeybat1 yonlii akint1 ve riizgar etkisiyle deltanin dogu ve bati
kiyilarinda birikmesine yol agtigi tespit edilmistir. Ozellikle
batida mendirek etkisi ile birikim daha fazla olmug bu nedenle
2010-2023 doneminde diisiik diizey birikim oran1 %38’e
ylikselmistir. Ayrica donemler arasinda akarsu agiz kesimindeki
morfolojik degisimlerde kiy1 degisim hassasiyetinin olugsmasinda
onemli rol oynamistir (Sekil 10)

3.4. Kocasu Cay1 Deltasinin 2033 ve 2043 Yillar1 Kiy1
Cizgisi Degisim Ongoriileri

Kocasu Cay1 Deltast ve yakin g¢evresindeki kiy1 c¢izgisi
degisim ongoriileri i¢in donemsel olarak incelenen LRR verileri
temel alinmig, DSAS BETA 6zelligindeki Kalman Filter yontemi
ile modellemeler yapilmistir. Model, ge¢mis donemli kantitatif
verilerin dogrusal regresyonunu temel almaktadir. Bu bakimdan
gegmisten glinimiize yakin sekilde siniflandirilan  althik
verilerdeki kiy1 ¢izgisi degisim egilimleri, dagilislari ve kantitatif
degerleri modellemede dnemli etki roliinii istlenmistir.

Senaryo 1’in 10 yillik tahminlerinin NSM analiz sonuglarina
gore kiy1 ¢izgisinde ortalama -8,94 m, maksimum 47,14 m ve
minimum -296,52 m degisim olacagi dngorillmektedir. Senaryo
1-20 yillik modelde NSM’ye gore kiy1 ¢izgisinin ortalama -14,25
m, maksimum 91,27 m ve minimum -285,06 m degisecegi
tahmin edilmistir (Tablo 6). Senaryo 1 kapsamindaki
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Sekil 11. Kocasu Cayi Deltasi’nin senaryolara gére 2033 ve 2043 yillari kiyi cizgisi tahminleri.
Figure 11. Kocasu Stream Delta shoreline predictions for the years 2033 and 2043 according to scenarios.

tahminlerinde 6zellikle Kocasu Cay1 agzi ve ¢evresinde degisim
hassasiyetinin yiiksek oldugu ve kiy1 gerilemesinin meydana
gelecegi ongoriilmektedir (Sekil 11). Senaryo 1 kapsamindaki
ongoriilerin, 1980-2023 yillar1 arasindaki yillik kiyt ¢izgisi
degisim oranmin (LRR) egilimini temel almasi nedeniyle 2033
ve 2043 yillarinda kiyr ¢izgisinin diger senaryolara gore en
yiiksek degisime ulagsmasini saglamistir. Bu durum, temel alinan
verinin siiresi (43 yillik) ve kiyr degisim yogunlagmasinin
dagilisina baglhidir. Ongériiler bu nedenle Senaryo 1 kapsaminda
maksimum kantitatif degerleri barindirmaktadir.

Senaryo 2 kapsaminda 10 yillik model tahminlerinin NSM
analizi verilerine gore kiyt c¢izgisinde ortalama -7,62 m,
maksimum 47,14 m ve minimum -192,53 m degisim yasanacagi
ongoriilmektedir. Senaryo 2 kapsaminda 2043 yili kiy1 ¢izgisi
tahminlerinin NSM analiz verilerine gore ortalama -12,41 m,
maksimum 91,27 m ve minimum -234,66 m olacag1 saptanmistir

(Tablo 6). Senaryo 2 tahminlerinin kiy1r degisim hassasiyet
boyutu analiz edildiginde, 2033 ve 2043 yillarinda Kocasu Cay1
agiz kesiminden Dalyan ve Arapgiftligi gollerine kadar negatif
yonlii yiiksek diizeyde degisim olacagi, Yenikdy sahil seridinde
pozitif yonlii orta diizey degisim olacagi 6ngoriilmektedir (Sekil
12).

Senaryo 3 kapsaminda 10 yillik tahmin ile ortaya konan kiy1
cizgisinin NSM analiz sonuglarina gore ortalama -2,2 m,
maksimum 57,17 m ve minimum -132,92 m degisecegi
ongoriilmektedir. Senaryo 3’lin 20 yillik 6ngériisiinde NSM’ye
gore kiy1 c¢izgisinin ortalama -4,34 m, maksimum 98,21 ve
minimum -190,5 m yer degistirecegi tahmin edilmistir (Tablo 6).
Bulgular, Senaryo 3 kapsaminda 2033 ve 2043 yillarinda yiiksek
diizeyde degisimlerin Kocasu Cay1 agzinin dogu ve bati kanadi
ile Yenikdy sahil seridinde olacagi saptanmistir. Bu donemde
Eyerci sahil seridinden batiya dogru stabil kiyt siiregleri devam
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Tablo 7. Senaryolara gore kiyi ¢izgisi tahminlerinin NSM, SCE ve EPR analiz sonuglar
Table 7. NSM, SCE and EPR analysis results of shoreline forecasts according to scenarios

NSM (m) SCE (m) EPR (m/yil)
Ort Max Min Ort Max Min Ort Max Min
Senaryo 1(10y) -8,94 47,14 -296,52 22,04 296,52 0,02 -0,89 4,71 -29,65
Senaryo 1(20y) -14,25 91,27 -285,06 35,47 285,06 0 -0,71 4,56 -14,25
Senaryo 2 (10y) -7,62 47,14 -192,53 22,06 192,53 0 -0,76 4,71 -19,25
Senaryo 2(20y) -12,41 91,27 -234,66 35,61 234,66 0,04 -0,62 4,56 -11,73
Senaryo 3 (10y) -2,2 57,17 -132,92 18,64 132,92 0,01 -0,22 572 -13,29
Senaryo 3 (20 y) -4,34 98,21 -190,5 32,26 190,5 0 -0,21 4,91 -9,53
Senaryo 4 (10y) 5,72 65,99 -121,32 17,7 121,32 0,01 0,57 6,6 -12,3
Senaryo 4 (20y) 8,27 119,98 -223,01 30,99 223,01 0,01 041 6,01 -11,15

MARMARA DENIZI Senaryn 1 MARMARS DENIZI Sanaryo 1
2023-2033 B _ 2023-2043
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Sekil 12. Kocasu Cayi Deltasinin farkli senaryolara gore kiy1 degisim hassasiyeti analizi.
Figure 12. Coastal change sensitivity analysis of Kocasu Stream Delta according to different scenarios.
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ederken, Arapgiftligi Golii hattindan itibaren az-orta hassasiyete
sahip degisimlerin gozlemlenecegi ongoriilmektedir (Sekil 12).
Senaryo 3 kapsaminda kiymin tamaminda kiyr gerilemesi
stireglerinin daha diisiik seviyeye gelecegi tahmin edilmistir. Bu
durumun olusmasma model icin temel alinan 2000-2023
araliginda kry1 gerilemesi ve ilerlemesi siire¢lerinin denge
diizeyine gelmesi ve bunun egilim agisindan gelecege
yansimasinin etkili olacagi dngoriilmiistiir.

Senaryo 4 kapsaminda 10 yillik tahminlerin NSM analiz
sonuglarina goére, ortalama 5,72 m, maksimum 65,99 m ve
minimum -121,32 m degisecegi ongodriilmektedir. Senaryo 4’iin
20 yillik dngoriisiinde NSM’ye gore kiy1 ¢izgisinin ortalama
8,27 m, maksimum 119,98 ve minimum -223,01 m yer
degistirecegi tahmin edilmistir (Tablo 6). Degerler diger 3
modelin aksine ortalamanin pozitif yonlii olacagi 6ngérmektedir.
Bu durumun olugmasinda Senaryo 4 kapsaminda temel alinan
2010-2023 donemindeki duragan ve kiyi ilerlemesi yonli
degisimlerin modele yansimasi rol oynamistir. Senaryo 4
modelinin 10 ve 20 yillik tahminleri kiy1 degisim hassasiyeti
acisindan incelendiginde Kocasu Cay1 agzinin her iki yakasi ile
Yenikdy sahil seridinden doguya dogru hassasiyet seviyesinin
yliksek olacagr tahmin edilmistir (Sekil 12). Senaryo 4
kapsaminda stabil kiy1 degisimine sahip alanlarin azalacag,
Eyerci’den batiya dogru kiy1 ilerlemesi seklinde az seviyede
degisim hassasiyetinin olacag1 ongériilmiistiir. Ozellikle yakin
zaman diliminde Yenikdy kiyilarinda mendirek ile birlikte kiy1
ilerlemesinin yasanmasi, Kocasu Cayt agiz kesiminde ise
morfolojik degisimlerin yoniinde de degisimlerin olmasi,
modelin gelecek agisindan kryidaki ortalama degisim yoniiniin
pozitif olarak kiyr ilerlemesi seklinde olacagi giktist tespit
edilmistir.

4. TARTISMA

Diinyanin farkli bolgelerinde ¢ok ¢esitli i¢ ve dig dinamik
stireglerin kontroliinde olan kiyilarda, degisimlerin boyutlar da
oldukca farklilik gdstermektedir. Kiiresel olgekli olarak kiy1
degisimlerinin incelendigi c¢aligmalar, Diinya kiiresel kiy1
¢izgisinin 0,01-0,10 m/yil geriledigini ve kiymim erozyona
maruz kaldigin1 gostermektedir (Mullick vd., 2019). Kiy1
degisiminin pik seviyesi en ¢ok deltalarda goézlemlenmektedir
(Abd-Elhamid vd., 2023). Ozellikle iilkemizdeki sulak alan
barindiran ve delta morfolojisine sahip olan kiyilarda da farkli
degisim boyutlar1 meydana gelmektedir (Tagil & Ciirebal, 2005;
Kulelivd., 2011). Bubakimdan ge¢misten giiniimiize, Kizilirmak
Deltas1 (Ataol vd., 2019; Oztiirk & Uzun, 2023), Yesilirmak
Deltasi (Kale vd., 2019), Gediz Deltas1 (Tagil vd., 2023), Madra

Cay1 Deltast (Tagil & Ciirebal, 2005), Ceyhan Nehri Deltast
(Yumurtalik lagiinti) (Kuleli vd., 2011), Kiiclik Menderes Deltas1
(Akdeniz & Inam, 2023) akarsu agiz kesiminde kiy1 agmimu,
Goksu Cayr Deltast (Kilar & Cigek, 2018; Kazi & Karabulut,
2023) ve Meri¢ Deltast (Kilar, 2023) akarsu agiz kesiminde ise
kiyr birikimi meydana gelmistir. Arastirma sonuglar1 genel
olarak delta kiyilarinda (6zellikle akarsu agiz kesimlerinde)
erozyonun arttigini gostermektedir. Kocasu Cay1 Deltast kiy1
degisimleri de diger kiyilarla paralellik gostermektedir.
Calismadaki kiy1 ¢izgisi degisimi bulgulari ile Kocasu Cayi
drenaj havzasindaki barajlarin igletim yili iliskilendirildiginde,
kiytya etkisi dolayli olan barajlarin siltasyonu yavaslatmasi
sonucu taginan malzeme miktarini azaltmasi ile kiyida dalga,
akint1 riizgar faktorlerin kiy1 erozyonunu arttirdigi saptanmistir.

Kocasu Cayr Deltasi sahil geridinde 1980-2023 arasi
donemde, kiy1 cizgisinin NSM analizine gore, ortalama -45,47
m, LRR analizine gore -0,86 m/yil degistigini saptanmustir.
Ancak donemsel olarak kiyr degisimi ve oOzellikle gerileme
hizinin yavasladigi, son 13 yilda NSM’ye gore, ortalama -1,27
m, LRR’ye gore, 0,2 m/y1l oldugu tespit edilmistir. Bu durum
Kocasu Cay1 Deltasi’nin diger deltalarla karsilastirildiginda kiy1
erozyonu yapisinin belli alanlarda devam ettigini fakat genel
egilimin deltanin batisinda 6zellikle birikim yoniine gectigini
gostermektedir. Bu durumun olusmasinda inceleme sahasinin
batisindaki iskele yapisi, havzadaki barajlarin siltasyona etkisi,
Marmara Denizi glineyini etkileyen kuzeybati yonlii akinti
sisteminin kiy siireglerini denetledigi ve egemen faktor olarak
rol oynadig1 tespit edilmistir. Bazi ¢aligmalarda Kocasu Cay1
Deltasinda dogrudan antropojenik etkenlerle (kiyidan kum
alimi) kiyr degisimlerinin yasandigi belirtilmektedir. (Kurt,
2016), Bu caligmada Landsat uydu goriintiileri kiyida meydana
gelen degisimlerin dogrudan kum alimi sonucu oldugu ile ilgili
bir veri ortaya koymamustir.

Deltalarin hassas ve degisilebilir kiy1 yapisi, Kocasu Cay1
Deltasi kiyilarinda da 1980-2023 yillar1 arasinda farkli boyutlarda
gozlemlenmistir. Bu bakimdan 6zellikle akarsu agiz kesiminde
meydana gelen kiy1 erozyonunun hem morfolojik goriiniimii
etkiledigi hem de kiyilarda ekolojik olarak bazi degisimler
yasandigimi gostermektedir. Bu bakimdan deltanin tek kanalini
olusturan Kocasu Cay1 agiz kesimi ile dogusundaki Arapgiftligi
laglin golii ile batisindaki Dalyan laglin goliiniin kiyr ile
baglantisinin  degistigi saptanmistir. Daha Once yapilan
calismalarda da lagiinlerin mevsimsel ve donemsel olarak tuzlu
su girisine maruz kaldig1 belirtilmektedir (Kazanci vd., 1999;
Yildirim 2002). Calismadaki farkli senaryolar, belirtilen lagiin
gollerinin 2033 ve 2043 yillarinda deniz ile olan kiy1 kordonu
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esiginin tamamen ortadan kalkacagini ngérmektedir. Bu durum
kiyidaki  morfolojik  gdriiniimiin ~ degismesinin  disinda,
hidrografik, ekolojik ve dinamik silire¢ acisindan biiyiik
degisimlerin  hatta sorunlarin ortaya ¢ikmasma neden
olabilecektir. Ozellikle lagiin gdllerinin giiney-giineybati
kesimindeki longoz sahalarindaki sularda meydana gelebilecek
tuzlanmadan etkilenebilecegi tahmin edilmektedir. Ayni
zamanda lagiin goéllerini olusturan kiy1 kusagindaki erozif
faaliyetlerin daha uzun dénemli kiy1 morfolojik siireglerini de
etkileyebilecektir.

Kocasu Cay1 Deltas1 kiyilarmin 4 farkli ge¢mis verisi
iizerinden yapilan 4 farkli senaryoya gore 2033 ve 2043 y1l1 kiy1
degisim tahminlerinde, 6zellikle akarsu agizinda kiy1 erozyonu
tahribatinin devam edecegi tespit edilmistir. Degisim sonucu
akarsu agizmin doguya dogru kayma evriminin olacagi
ongoriilmektedir. Benzer durumun Tiirkiye’deki delta kryilarinda
da olustugu ve dinamik kiyr siireclerinin i¢ deniz o6zelligi
gosteren Marmara Denizi giiney kiyilarinda da gerceklestigi ve
gelecekte de bu sekilde devam edecegi ongoriilmistiir (Tagil &
Ciirebal, 2005; Kuleli vd., 2011; Kale vd., 2019; Akdeniz &
Inam; 2023; Tagil vd., 2023). Ancak Kocasu Cay1 Deltas1 ve
yakin kiyr seridinde meydana gelen degisimlerinin tamamen
dogal siireglerle gelismedigi tespit edilmistir. Ozellikle drenaj
havzasindaki antropojenik etkenler ile kiyidaki beseri
miidahalelerin kiyinin dinamik stireclerini etkiledigi ¢aligmada
saptanmistir.

5. SONUC

Arastirmada NSM analizi ile elde edilen sonuglara gore kiy1
¢izgisinin, 1980-2023 déneminde ortalama -45,47 m, 1990-2023
doneminde -23,34 m, 2000-2023 déneminde -17,76 m ve 2010-
2023 doneminde -1,27 m degisim gosterdigi tespit edilmistir.
LRR analizine gore kiy1 ¢izgisi ortalama olarak 1980-2023
déneminde -0,86 m/yil, 1990-2023 déneminde -0,7 m/y1l, 2000-
2023 doneminde -0,45 m/y1l ve 2010-2023 déneminde 0,2 m/y1l
degisim gostermistir. Veri sonuglarina gore, zamansal olarak
yakin gegmise dogru kiyi ¢izgisi degisiminin kantitatif degerleri
ve yonil degismistir. Bu durumun olusmasinda, Kocasu Cay1
havzasindaki barajlarin isletim y1linin gliniimiize dogru sayisinin
arttigt ve kiytya tasinan malzemenin azalarak dalga-akintilarin
kiyida egemen olmasi, Yenikdy kiyisina yapilan mendiregin set
ozelligi ile kuzeydogudan gelen riizgarlarin aginan malzemeleri
buralara tagimast etkili olmustur. Calismada, Kocasu Cay1 agiz
kesiminde, incelenen donemlerde -314 ile -502 m arasinda kiy1
cizgisi gerilemesi saptanmistir. Incelenen kiy1 seridinin en
batisina (Yenikdy) yapilan iskele ise bu noktadan itibaren doguya

dogru kiyt birikimin olusmasini saglamistir. Kiyr degisim
hassasiyeti analizi sonuglari, 6zellikle Kocasu Cay1 agiz kesimi
ile lagiinlerin k1y1 kesimlerinin ytliksek hassasiyete sahip oldugu
ve degisim yoniiniin kiy1 gerilmesi, slirecin kiy1 erozyonu
oldugunu ortaya koymaktadir. Yenikdy sahil seridinde, degisim
hassasiyetinin orta-yiiksek diizeyde oldugu, degisim ydniiniin
ise kiy1 ilerlemesi oldugu ve kiy1 birikim alanlarinin goriildigi
tespit edilmistir. Caligmadaki bulgular, Kocasu Cay1 agiz
kesiminin dogu kesiminde degisim hassasiyetinin ¢ok az ya da
stabil oldugunu ortaya koymustur.

Calismada Kocasu Cay1 Deltas1 kiy1 ¢izgisi 4 farkli senaryo
iizerinden 2033 ve 2043 yillar1 kapsaminda tahmin edilmistir.
Senaryo 1, 2, 3 kapsaminda 10 ve 20 yillik modellerde kiy1
¢izgisi degisiminin NSM ve EPR analizleri ortalama sonuglart
daima negatif yonli iken senaryo 4 kapsaminda bu degerler
pozitif yonliidiir. Bu sonuglar kiyida uzun donemli veriler temel
alindiginda kiy1 erozyonunun daha baskin olacagini gosterirken,
kisa ve yakin donemli veriler temel alindiginda ise kiy1
birikiminin yogunlasacagim1 ortaya koyar. Elde edilen
bulgulardan, gelecek tahminlerinde kiy1 degisim hassasiyetinin
geemis donemli verilerde oldugu gibi, Kocasu Cayt agzi,
lagiinlerinin kuzeyi ile Yenikdy kiyilarinda yogunlasacagi
anlagilmaktadir.
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oz

Sanayilesme sirecinin ardindan yeryiiziinde giderek artan niifusun, ekonomik ve sosyal ihtiyaclarinin karsilanmasi icin topografyanin degistirilmesi, insani
jeomorfolojik evrimi etkileyen bir ajan haline getirmistir. Bu nedenle bu ¢alismada, Ankara’nin Golbasi ilcesindeki insan faaliyetlerine bagh olarak degisen
rolyef ve cevresel etkileri ele alinmistir. GSlbasi ilgesinde antropojenik degisimleri belirlemek icin arazi gézlemleri, uydu goriintileri, Copernicus Land
Monitoring Service ve Esri'nin 10 m ¢ozinurliikteki Land Use Cover verileri kullanilarak tematik haritalar yapilmis ve devamli yerlesim yerleri, yollar, maden
alanlari ve sanayi tesisleri tespit edilmis ve Antropojenik Jeomorfoloji Haritasi olusturulmustur. Sonrasinda; sahada ylizeysel deformasyona ugramis bulunan
699 noktaya katsayi degeri verilerek Kriging Yontemi ile enterpole edilmis Rolyef Degisim-Etki Haritasi olusturulmustur. Rolyef dedisim modeli sonuglarina
gore; arastirma alaninda antropojenik jeomorfolojinin en yogun etkili oldugu Mogan Gélii kiyisinda nispeten lineer (dogrusal), havzanin diger kesimlerinde
ise kimelenmis etkilerin varligi belirlenmistir. Sonrasinda, Analitik Hiyerarsi Stireci (AHS) ile gelecekte sahadaki antropojenik jeomorfoloji egilimini tahmin
etmek icin Etki Dagilis Senaryosu Haritasi hazirlanmistir. ilerleyen dénemlerdeki jeomorfolojik gelismeleri yénlendirebilecek antropojenik etkilerin durumu,
derecesi ve boyutlari AHS'ye gore tasarlanan bir senaryo lzerinden yorumlanmis ve bu egilimin dlzliiklere ve havza tabanina dogru olabilecegdi tahmin
edilmistir. Boylece sehrin gelisimi planlanirken, yetkili birimlerin ekolojik ve ekonomik strddrdlebilirligi dikkate alabilecekleri diistintilmektedir.

Anahtar kelimeler: Antropojenik Jeomorfoloji, Gélbasi, Ankara, Analitik Hiyerarsi Streci

ABSTRACT

After the industrialization process, the changing of topography to meet the economic and social needs of the increasing population on earth has made
humans an agent affecting geomorphological evolution. Therefore, this study discusses the changing relief and environmental effects of human activities
in Golbasi district are discussed. To determine anthropogenic changes in Gélbasi district of Ankara, thematic maps were prepared using field observations,
satellite images, Copernicus Land Monitoring Service, and Esri’s 10 m resolution Land Use Cover data. Continuous settlements, roads, mining areas, and
industrial facilities were identified, and an Anthropogenic Geomorphology Map was created. Subsequently, coefficient values were given to 699 points
subjected to surface deformation in the field, and an interpolated Relief Change-Impact Map was created using the Kriging Method. According to the relief
change model results, the Mogan Lakeshore, where anthropogenic geomorphology is most effective in the research area, has relatively linear effects and
clustered effects are present in other parts of the basin. Then, an Impact Distribution Scenario Map was prepared to estimate future anthropogenic
geomorphology trends in the field using the analytical hierarchy process (AHP). The status, degree, and dimensions of anthropogenic impacts that may
direct geomorphological developments in future periods were interpreted through a scenario designed according to the AHP, and it was estimated that this
trend could be toward the plains and the basin floor. Thus, it is thought that authorized units will be able to consider ecological and economic sustainability
when planning city development.

Keywords: Anthropogenic Geomorphology, Golbasi, Ankara, Analytical Hierarchy Process
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EXTENDED ABSTRACT

The direct and indirect effects of humans on topography form anthropogenic geomorphology. The dynamics and shapes of elements
such as rivers, glaciers, and winds shape topography are certain. However, artificial landforms created by people create appearances that
are not in balance with their surroundings. People can initiate, intensify, pause, or prevent geomorphic processes (erosion, transportation,
accumulation) that shape relief. Based on all these, this research aims to determine the changing landforms in Golbasi district of Ankara
due to human activities and to discuss scenarios regarding the possible direction of these effects for the future. Anthropogenic
geomorphology map was interpolated using the Kriging Method and created maps with the data used for the change-impact map
scenario. Coefficient values were given to 699 points that underwent surface deformation on the land. While providing the coefficient
values, anthropogenic factors such as building floor height, the density of settlement, settlements in rural areas, industrial areas, storage
areas, mine and various excavation areas, construction areas, leveling areas, underpasses, roads, and road width were taken into
consideration. The Analytical Hierarchy Process (AHP) method was applied to understand the intensity and distribution of effects to
determine future trends in the space. There are changes caused by traffic and transportation in the study area, which affects permeability.
Leveling and excavation work for road construction and open pits are artificial landforms. Because of leakage, groundwater faces
pollution. Construction work greatly affects the general perception of cities. Flattening is performed by filling hollow areas with outdoor
recreational activities. Satellite images were used to observe the 46-year changes between 1975 and 2021. It was determined that
Sulakiye Lake in the south of the field has completely dried up from the past to the present, the accumulation cones have been converted
into agricultural areas, and the settlement areas and quarries have expanded. The anthropogenic geomorphology map shows that building
floor height, settlements, industrial areas, and industrial storage areas are concentrated. The activeness of human activities has caused
the densities in the anthropogenic geomorphology change-impact map to cluster in different places. In rural areas in particular, the
anthropogenic impact level is in the form of a ‘cluster’. However, mining areas located intermittently have changed the anthropogenic
impact trend. The areas with the most intense anthropogenic activities in the research area were located around Lake Mogan. The
presence of transportation networks, dense settlements, industrial zones, and leveling areas between Lake Mogan and Eymir increased
the anthropogenic impact of the region. In the west of Lake Mogan, although the settlements are sparse, the number of building floors is
high, while the anthropogenic effect has a partially linear form in the east. For this reason, an anthropogenic geomorphology effect
distribution scenario was created, and it was estimated that medium and high levels of effect dominate a large part of the district in the
future. It can be seen that the anthropogenic effect tends toward flat areas and toward the basin bottom. The density of flat areas and the
absence of a morphological obstacle for human activities create a suitable environment for the formation of anthropogenic shapes.
Because of the analysis, it was found that the section under the most intense effects is in the northern part of Lake Sulakiye. This situation
is also parallel to satellite data. Most of the areas with low levels of effect in terms of anthropogenic geomorphology in G6lbasi are high-
altitude areas. According to these results, protection plans for natural and cultural heritage elements and ecological environments in these
risky areas are recommended. To solve anthropogenic geomorphology problems, there must be an accepted systematic of ‘anthropogenic
landformes’. The scientific infrastructure in this field should be strengthened, and the number of studies should be increased. In this way,
possible problems can be approached in a healthier and more planned manner.

156



KUMRAL, YAZICI / Cografya Dergisi — Journal of Geography, 2024, 49: 155-173

1. GIRIS

Insanlik tarihinin baslangicinda sonsuzmus gibi algilanan
‘gezegenimizin dogal kaynaklart’; yirminci yiiz yil boyunca
niifus artig1, sanayilesme, enerji kullanimi ve teknolojik
bliyiimeyle birlikte bozulma, kirlenme ve azalmaya maruz
kalmigtir. Dogaya karst bu 6zensiz tutum bir yandan beseri
(antropojenik) afetlere, bir yandan da zincirleme bir etkiyle
dogal yikimlara yol agmistir. Gonenggil (2024) bu sorunlara
vurgu yapmis; yerlesim yeri agma ya da barajlarla biiyiik su
ortiileri olusturma sonucu yerylizii ile atmosfer arasindaki enerji
aligverisinin ve dolayisiyla yerel iklimlerin degisebilecegini
ifade etmistir. Toplum gereksinimlerinin planl ve siirdiiriilebilir
nitelikte karsilanmamast halinde, atilan her bir adim bugiin ve
gelecek igin bir afet riski olusturabilir.

Insanin doga iizerinde dnemli &lgiide tahakkiim kurdugu
yakin déonemde Holosen kosullarinin goreceli istikrart farkli bir
yorlingeye kaymis, insan kaynakli doniistimleri yansitan bu yeni
jeolojik zaman araligina Paul Crutzen tarafindan ‘Antroposen’
adi Onerilmigtir (Zalasiewicz vd., 2024). Ruddiman vd.’ne
(2015) gore Antroposen, gayriresmi olarak Diinya’nin sistemsel
isleyisi lizerinde derin bir insan etkisinin goriildiigi araligi temsil
eder. Ertek (2023), Yer’in kiireleri arasina Antroposfer’i de dahil
ederek, bunu yeryiiziinde insanlar tarafindan meydana getirilen
her ¢esit yasamsal etkinlik i¢in dogal ¢evrenin degistirilme alani,
kisaca ‘insan kiiresi’ olarak tanimlamistir. Arastirmacilar
arasinda tartismali olsa da Antroposen’in baslangici hakkindaki
genel goriis, James Watt’in buhar makinasini tasarladigi 18.
yilizytlin sonlar1 (Crutzen, 2002) oldugu yoniindedir. Kendi
ihtiyaclarimi karsilayabilmek icin, 6zellikle son 250 yildan fazla
stire boyunca dogay1 imkanlar1 dahilinde kullanan insan, bu kisa
siirede sadece topografyayi degil eckosistemleri de olumsuz
etkilemistir. Bu nedenle Antroposen’in resmi olarak kabuli,
multidisipliner olarak ele alinip yaganan problemlere daha kisa
zamanda ¢oziim bulunmasi agisindan zorunlu hale gelmistir
(Zalasiewicz vd., 2024).

Antroposen donemine admi veren insanin ‘dogayi
degerlendirme’ ¢abasi ‘ol¢liyli kagiran’ taleplere doniistiikge,
ortamda onemli degisimler gozlenir. Dogal yollarla yeryiiziinii
sekillendiren akarsu, riizgar, dalga ve buzul gibi ajanlarin
dinamikleri normal gelisim siire¢leridir. Buna karsilik, insanin
topografya tizerindeki dogrudan ya da dolayli etkileriyle gelisen
ve ‘antropojenik jeomorfoloji’nin konusunu teskil eden yapay
yeryiizi sekilleri ‘cevreleriyle denge i¢inde bulunmayan’ geng
olusumlar meydana getirir. Akarsu yataklarina yapilan setler,
tagkin yapilari, goletler, barajlar, yapay adalar, kiy1 dolgulari,

yamagclara yapilan teraslar, tas ve maden ocaklari, hoyiikler,
ulasim yollari, kopriiler, tiineller, hafriyat ve diger atiklarin
biriktirildigi diizliik ve g¢ukurlar gibi (Szabo, 2010; Goudie,
2023) insan dokunuslu yersekli degisiklikleri antropojenik
jeomorfolojinin arastirma konusudur. Szabd’ya gore (2010),
insanin giicii Yer’in endojenik kuvvetleriyle yarigabilecek
diizeyde olmasa da, ekzojenik siireci ydnlendiren enerjiyle
Olciilebilecek ve hatta bazilarinin etkinligini bile asabilecek
durumdadir. Hooke (1994) da benzer sekilde insaat, madencilik,
tarim gibi insan etkisiyle hareket ettirilerek yer degistiren toprak
ve kayalarin Olgiisiiniin, dogal jeomorfik etmenler yoluyla
olandan daha fazla oldugu goriisiindedir. Li vd. (2017); insan
faaliyetleriyle karakterize edilen yapay arazi sekillerini, insan ve
dogal jeomorfolojik ajanlarin sinerjisi sonucunda ortaya ¢ikan
arazi birimleri olarak tanimlamistir. Antropojenik jeomorfoloji;
insan kaynakli yiizey degisikliklerinin arastirilmasini, bozulmus
dogal dengelerin sonuglarinin tahmin edilmesini ve zararl
etkileri bertaraf edecek Onerilerin formiile edilmesini de
kapsamaktadir (Lorant, 2012).

Biyogesitlilik ve gezegenin gelecegi agisindan bu derece
onemine istinaden, antropojenik jeomorfoloji konusuna son
yillarda agirlik verildigi goriilmektedir. Antroposen déneminin
ne zaman bagladigi, antropojenik jeomorfolojinin tarihgesi,
onemi, ¢evresel  doniisimler, nedenleri, denetleyici
mekanizmalar, etkileri, siniflandirilmasi, 6rnekleri, kapsamli
genellemeleri, sonuglari, yasalar ve yoOnetim politikalart
baglaminda yapilan ¢alismalara ulusal literatiirden 6rnek olarak
Ertek (2017, 2023 ve 2024) ile Siimer vd. (2020); uluslararasi
literatiirden Ornek olarak ise Nir (1983); Steffen vd. (2007);
Szabd vd. (2010); Whitehead (2014); Cook vd. (2015); Goudie
ve Viles (2016); Ellis (2017); Haff (2017); Li vd. (2017); Tarolli
vd. (2019); Granados Aguilar vd. (2020) ve Goudie (2023)
verilebilir. Ayrica Kurucu Sipahi ve Bagci (2024), antropojenik
jeomorfolojiye yonelik 103 Web of Science makalesi iizerine
bibliyometrik bir analiz ¢alismast yapmistir. Antropojenik
etkilerle topografya degisiminin belirlenmesi tizerine Tiirkiye’de
farkl1 cografyalara ait yapilan rnek calismalar arasinda Ozsahin
(2013, Asi Nehri Deltast); Erkal (2018, Korfez ilgesi-Kocaeli);
Kopar vd. (2018, Kapadokya Volkanik Provensi); Giiner (2019,
Atakum-Samsun); Uzun (2020a, Dilderesi Havzasi; 2020Db,
Atasehir-Istanbul; 2021, Maltepe ilgesi-Istanbul; 2023a,
Marmara Adast; 2023b, Gélciik-Kocaeli; 2023¢, Riva-Istanbul;
2024, Izmit Korfezi dogu kiyis1); Uncu ve Karakoca (2021,
Bilecik’in Merkez ilgesi); Saman (2022, Elazig’in Merkez
ilgesi); Aydin ve Kemeg (2023, bir kiyr sulak alani olan Van
Kalesi ve cevresi dogal sit alani); Aylar vd. (2024, Pazarsuyu
Cay1 Havzasi-Giresun); yurt disindaki arazilere yonelik 6rnek
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Harita 1. Gélbasi ilcesinin Lokasyon Haritasi

giincel caligmalar arasinda ise Kubalikova vd. (2019, Brno-Cek
Cumbhuriyeti) ve Brandolini vd. (2021, Rapallo-italya) sayilabilir.

1.1. Caliyma Alam

Calisma alanin1 olusturan Golbasi ilgesi, Ankara iline ait
olup I¢ Anadolu Bolgesi’nde yer almaktadir. flge; Cankaya,
Bala, Kulu, Haymana, Sincan ve Etimesgut ilgeleri ile komsudur
(Harita 1). Golbas’nin en yiiksek irtifast 1652 m, en diisiik
irtifasi ise 999 m’dir.

Caligma sahasi, gecirimlilik ve gozeneklilik oranlarinin
yiiksek olmasi, sedimanter kayaglarin ve eski gol tabanlarinin
yogunlukta bulunmasi sebebiyle hidrojeolojik olarak zengin bir
alan haline gelmistir. Sahada yer yer farkli donemlere ait bazalt,
andezit, kiregtasi, melanj ve aliivyonlar mevcuttur. En belirgin
rolyefi, en yiiksek zirvesi 1862 m olup calisma sahasi disinda
kalan, ancak uzantilar1 ¢alisma alanina dahil olan Elma Dag1
kiitlesi olusturur. Genel olarak bdlgedeki yiiksek plato alanlari
volkano-sedimanter kayaglardan, algak platolar ise kirintili tortul
kayactan miitesekkildir (Akyiirek vd., 1997; Atic1 vd., 2014).
Inceleme sahasinda yerel taban diizeyini olusturan ova alanlari,
Sulakiye Golii ¢evresinde ve Mogan Golii’niin giiney kesiminde
yer alir. Mogan Go6lii glineyindeki batakliklar ve cayir olarak
kullanilan sahalar yeralti suyunun yiiksek oldugunu gosterir.
Inceleme sahasmi yaran akarsularin olusturdugu vadiler ¢entik

ve tabanli vadi bigimindedir. Vadi tabanindan yamaglar vasitasi
ile daha yiiksek sahalara gegilir (Harita 2).

Inceleme sahasinda bulunan Tulumtas Magarasi, karstik
topografyanin en temel temsilcisidir. Kirik ve gatlak sistemleri
magara olusumu i¢in 6nemli bir referans oldugu i¢in, cevresindeki
konutlar (Fotograf 1) insa edilmeden 6nce g¢ekilen eski uydu
gorlintiileri baz alinarak, ge¢misten glinlimiize tektonik
unsurlarin - magaranin  olusumuna olumlu katki yaptigi
soylenebilir (Coskuner, 2004).

Arastirmada yararlanilan meteoroloji istasyonlar1 olan Ahiboz,
Yaglipmar, Ufuk Danigment ve Polatli i¢in hesaplanan Ering
Yagis Etkinlik Indisi’ne gére, istasyonlarin tamaminin yarikurak
karakterde oldugu goriilmiistir. Koppen-Geiger iklim
siiflandirmasi agisindan ise Boliik vd.’ne gore (2023), Golbasi
ilgesinin tamami kisi 1lik, yazi ¢ok sicak ve kurak iklim (Akdeniz
iklimi) olan Csa olarak gosterilmistir. Tagoglu vd. (2024),
Tiirkiye’nin  yiiksek ¢oziinlirliklic Koppen-Geiger iklim
bolgelerini  belirlemeye yonelik ¢aligmalariyla topografik
kosullari iyi yansitan CHELSA veri setini kullanarak genis iklim
tipleri ve bunlar icerisinde birgok mikro iklim tanimlamislardir.
Bu giincel ve ayrintili ¢alismaya gore, Golbasi ilgesinin ig¢
kesimlerinde Bsk (yarikurak step iklimi [soguk]), c¢evre
kesimlerinde ise Csa (kis1 1lik, yaz1 ¢ok sicak ve kurak iklim
[Akdeniz iklimi]) ve Csb (kis1 1lik, yaz1 sicak ve kurak) iklim
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smiflar1 tespit edilmigtir.  Golbast ilgesinde zonal topraklar
grubundan kahverengi, kirmizimsi kahverengi ve Kkiregsiz
kahverengi topraklara; intrazonal topraklar grubundan
hidromorfik aliivyal topraklara, azonal topraklardan ise; aliivyal

ve koliivyal depolara rastlanmistir.

Ic Anadolu Bolgesi’nde yer alan galisma alani; ¢ Anadolu,
Dogu Anadolu ve Giineydogu Anadolu bélgelerini kapsayan iran-
Turan fitocografik bolgesine mensup olup (Avci, 1993); oranlart

fazla olmamakla beraber, Akdeniz ve Avrupa Sibirya fitocografya
bolgesine ait bitkiler de icermektedir. Calisma sahasinda endemik
bir tiir olan Sevgi ¢icegi (Centaurea tchihatcheffii), Diinya Dogay1
Koruma Birligi (IUCN) kriterlerine gore ‘Cok Tehlikede’
kategorisinde degerlendirilen ve Bern S6zlesmesi’ne gore kesin
koruma altinda olan bir bitki tiiriidiir (URL1). Gélbasi’nda, Incesu
Deresi’ne ulasan yan kolun olusturdugu birikinti yelpazesi bu
akarsuyun oniinii setlemis ve bir birikinti konisi seti golii olan
Mogan Goli’nii olusturmustur (Lahn, 1948). Yiizey alan1 6 km?
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Fotograf 1. Tulumtas Magarasi'nin tizerinde bulunan yerlesim sahasi

ve derinligi 5 m olan Mogan Golii tuzlu karakterde olup, 972 m
irtifada bulunur (Aksoy, 2018). Sahada sentripetal, kancali ve
dantritik drenaj ¢esitleri gortiliir.

2. AMAC VE YONTEM

Insan, rolyefi sekillendiren jeomorfik siirecleri (asmma,
taginma, birikme) baslatabilir, gli¢lendirebilir, duraksatabilir ya
da engelleyebilir. Boylece jeomorfolojik bir ajan haline gelen
insan, jeomorfolojik evrim proseslerini etkiler. Gereginden fazla
ya da iyi bir planlama yapilmadan dogay1 degistirmek ise biiyiik
sorunlara neden olur. Bu Onemine istinaden yapilan bu
arastirmanin temel amaci; Golbast ilgesinde insan faaliyetleri
neticesinde degisen yeryiizii sekillerini ve bunlarin ortamsal
etkilerini ortaya koymaktir. Anadolu topraklarinin canli yasami
icin uygun ekolojik sartlar1 saglamasi, jeolojik cesitliligin ve
buna bagli olarak biyolojik cesitliligin fazla olmas1 bu topraklari
¢ok kiymetli kilmaktadir. Calisma sahasinin, Cevre Kanunu’nun
9. maddesine dayanilarak 22.10.1990 tarih ve 90/1117 sayili
Bakanlar Kurulu Karar1 ile ‘Golbasi Ozel Cevre Koruma
Bolgesi’ olarak tespit ve ilan edilmis olmast (URL2), sulak alan
vejetasyonunun ve biyogesitliliginin fazla olmast ve sahada
endemik bitkilerin  gdriilmesi, Golbagt  ve ¢gevresinin
korunmasindaki temel taglardir.

bt "\\\\' \\ \

Calisma i¢in elde edilen arazi verileri ArcGIS 10.8
Programi’nda sayisallastirilmigtir. Arazinin DEM verileri igin,
Amerika Birlesik Devletleri Jeoloji Arastirmalart Kurumu
(USGS) resmf sitesinden temin edilen 2020 yili Agustos ayina
ait 30 m c¢ozintrlikteki LANDSAT TM uydu goriintiileri
kullanilarak, daha sonra AHS analizi i¢in de altlik olusturacak
tematik haritalar hazirlanmistir. Alinan verilerde, gézlemlerin ve
analizlerin daha saglikli yapilabilmesi i¢in bulutluluk oraninin
nispeten az oldugu yaz aylart tercih edilmistir. Antropojen
etkilerin yogunlugunun belirlenmesi, arastirma alanindaki beseri
faaliyetlerin ve dogal ortamin birbirleri ile neden sonug
iligkilerini anlamlandirmak i¢in, Uzun’un (2020a ve 2021)
kullanmis oldugu yontemlerden yararlanilarak {i¢ harita
yapilmistir. Bunlar; Gélbasi ilgesinin Antropojenik Jeomorfoloji
Haritasi, Antropojenik Jeomorfoloji Degisim-Etki Haritast ve
Etki Dagilis Senaryosu’dur. Antropojenik Jeomorfoloji Haritast
yapimminda Google Earth Pro, farkli zamanli uydu goriintiileri,
arazi gozlemleri, Copernicus Land Monitoring Service ve
Esri’'nin 10 m ¢oziinirlikte Land Use Cover verilerinden
yararlanilmigtir. Beseri faaliyetlerin dinamik yapisi nedeniyle
Copernicus ve Esri verilerinde eksik olan topografyay1 degistiren
antropojenik sekiller Google Earth Pro Programi’ndaki araglar
vasitast ile cizilerek kml formatinda ArcGIS Programi’na
aktarilmisti.  Eksik  olan  veriler farkli  kaynaklardan
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Tablo 1. AHS ile Uretilen Antropojenik Jeomorfoloji Etki Dagilis Senaryosu’nda Kullanilan Kriterler (Uzun, 2020a'dan diizenlenerek alinmistir.)

Analitik Hiyerarsi Siireci ile Uretilen Antropojenik Jeomorfoloji Etki Dagilis Senaryosu’nda Kullanilan Kriterler

Ana Parametre Alt Parametre

Etki Degeri

Yiizde Degeri

Tepelik Alanlar

Plato Sahalari

Ova ve Aliivyal Duzliikler
Asinim Yuizeyleri
Yerlesim, Sanayi vb.
Orman, Calilik vb.
Ciplak Taslk Yiizey
Tarim ve Mera

1km

2 km

3 km

4 km

5km

Yerlesim

Karayolu

Sanayi Bolgesi

Sanayi Depolama Alani
Tas Ocagi, Kum Alim Yerleri
Tarim, Orman, Callik Alanlar
999-1080

1081-1150

1151-1234

1235-1349

1350-1652

0-5

5-10

10-15

15-20

20+

Kuvaterner

Tersiyer

Mesozoyik

Paleozoyik

0-120

121-240

241-360

361-480

481-660

Jeomorfoloji

Arazi Kullanimi

Ana Ulasim Hatlarina Yakinhk

Antropojenik Miidahale Tiirii Alanlari

Yiikselti Basamaklari

Egim

Jeoloji (Zaman Bakimindan)

Akarsu Yogunlugu (km2)

U A WN=WWN=UDWN=_LUDWN=UI=WNWWULDWN=DBNUI=W=NWU

%15

% 15

% 10

%15

%10

%10

%10

%10

tamamlanarak, gilincel veriler ile Antropojenik Jeomorfoloji
Haritas1 olusturulmustur.
Antropojenik  Jeomorfoloji  Degisim-Etki  Haritasi’nin
yapiminda (Uzun, 2020a ve 2021) uydu goriintiileri ve arazi
calismalar1 ile arazide yiizeysel deformasyona ugramis 699
noktaya katsay1 degeri verilmistir. Katsay1 degerleri verilirken
antropojenik olgulardan bina kat yiiksekligi, yerlesimin
yogunlugu, kirsal sahalardaki yerlesimler, endiistri sahalari,
endistri depolama sahalari, maden ve cesitli hafriyat alanlari,
ingaat alanlari, rekreasyon-haberlesme-ulasim-altyap1
calismalart nedeniyle olusturulan tesviye sahalari, alt gegit,
yollar ve yol genisligi géz 6nlinde bulundurulmustur. Katsay1
degerleri igin yapilarin yiikselti degerleri i¢in arazi gozlemleri,
Google Earth Pro arazi araci ve farkli donemlere ait uydu

goriintiilerine yansiyan golgelerden yararlanilmistir. Ardindan

Kriging Yontemi ile enterpole yapilmis ve Antropojenik
Jeomorfoloji Degisim-Etki Haritas1 olusturulmustur (Ursu vd.,
2011; Uzun, 2020a ve 2021). Mekanin gelecegine doniik olarak
egilimini belirlemek adina antropojenik jeomorfolojik etkilerin
yogunlugunu ve dagilimmi ortaya koyabilmek icin Analitik
Hiyerarsi Siireci (AHS) yontemine (T.L. Saaty, 1980; R.W.
Saaty, 1987; Uzun, 2020a ve 2021) bagvurulmustur. Oncelikle
literatiir taramasi ile temel kriterler ve alt kriterler, bunlarin etki
degerleri ve ylizdeleri belirlenmistir (Tablo 1). Yiikseklik, egim,
jeomorfoloji, jeoloji, arazi kullanimi, ana ulagim hatlarina
yakinlik, akarsu yogunlugu (km*m) gibi temel parametrelere
gore, antropojenik miidahaleler igin altlik haritalar hazirlanmistir.
Daha sonra hazirlanan ham veriler yeniden siniflandirilarak
agirlik degerleri girilmistir. Analizde kullanilacak verilerin ayni
formatta olmasi i¢in vektér olan veriler raster formatina
doniistiiriilmiistiir. Ardindan, birden fazla ana parametre oldugu
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Harita 3. Golbasi ilcesinde antropojenik yogunluga etki eden temel parametreler

icin Agirlikli  Cakistirma (Weighted Overlay) ile analiz
tamamlanmistir (T.L. Saaty, 1980; R.W. Saaty, 1987; Uzun,
2020a ve 2020b; Chirico vd., 2020). Sonrasinda, arazi

calismalartyla  desteklenen  bulgular  degerlendirilerek
yorumlanmustir.
3. BULGULAR

3.1. Gélbas flcesinde Yersekilleri Uzerinde Antropojenik
Etkiler

Caligmada ulasilan verilere ve arazi ¢alismalarina dayanilarak
asagidaki bulgular elde edilmistir.

Beseri faaliyetlerin ve dogal ortamin birbirleri ile neden
sonug iligkilerini anlamlandirmak ve antropojen etkilerin
yogunlugunu belirlemek igin hazirlanan Gélbasi Ilgesinin
Antropojenik  Jeomorfoloji ~ Haritasi, Golbasi  Ilgesinin
Antropojenik Jeomorfoloji Degisim-Etki Haritas1 ve Golbast
flgesinin Etki Dagilis Senaryosu Haritasi igin; yerlesim alanlar,
yollar, maden alanlar1 ve endiistriyel alanlar parametreleri goz

oniine alinmistir (Harita 3).

Bolgede niifusun yogun oldugu sit alanlarinda antropojenik
etkilerin fazla oldugu goriilmektedir. Sehir sahasimin gelisimi
boyunca ayni alanlar birden fazla antropojenik degisiklige
ugramaktadir. Bu dinamik siire¢ boyunca teknolojik gelismeler

ve ekonomiye bagli olarak degisen mekanlarin alani-boyutu
farklilik gostermekle birlikte 21. yy. kentsel dontsgiimii,
Golbasi’nda ikinci kez antropojenik yiizey olusumunu
desteklemektedir. Golbast
Mabhallesi’nde, Szabd vd.’lerinin (2010) de vurguladigi gibi, arsa

Ornegin ilgesinin ~ Karaali
sinirint belirlemek i¢in insanlar tarafindan yigilan kayalar
birincil yerylizii sekli haline gelmisti. Bu kayalar sahanin
jeolojisine uygun bir sekilde yogun olarak andezit-bazaltlardan

olugmus olup, fazla uzaktan taginmamaistir.

Mekanda farkli morfojenetik siirecler ile yapay sekiller
olusmaktadir. Golbasi ilgesinde olusan antropojenik kokenli
degisimlerin agindirma-kazma, tesviye-diizlestirme, biriktirme-
yigilma stiregleri ile olustugu goriilmiistiir (Harita 4). Dogrudan
etki siireci ile miidahalelerin daha fazla oldugu tespit edilmistir.
Maden sahalari, sehir igindeki psodoteraslar, alt gegit ve
ingaatlarin rolyefi degistirmesi dogrudan ve belirgin bir sekilde
gerceklesmistir. Tlgede dolayli etkilerin ise dogrudan etki kadar
fazla olmadigi goriilmistiir. Kentlesme, sanayi, madencilik,
rekreasyon, iletisim ve haberlesme gibi ¢esitli faaliyetler
nedeniyle yapay sekiller olugmaktadir.

Arastirma alanindaki incek Mevkii’nde bina kat yiiksekliginin
ve yerlesme yogunlugunun fazla olmasi, bolgedeki rekreasyon
merkezlerinin artmasina neden olmustur (Harita 4). Bolgenin
zaman igindeki gelisimi uydu goriintiilerinden takip edildiginde;
yapilasmanin ardindan futbol ve basketbol sahalarinin, tenis
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Harita 4. Golbasi ilcesinin Antropojenik Jeomorfoloji Haritasl

kortlarinin olusturuldugu goriilmektedir. Yapilasma, farkli yapay
sekillerin olugsmasi i¢in altyap1 olusturmaktadir. Ulagim, bélgenin
morfolojisinin degismesi i¢in Onemli bir antropojenik etki
tiiriidiir. Yol giizergahlari boyunca lineer bir bigimde yayilis
gosteren endiistri sahalar1 ve sanayi depolama alanlart bulunur.

Calisma sahasinda ulasim kaynakli rolyef degisiklikleri
mevcuttur. Golbasi ilgesinde su an i¢in kullanilan tek ulasim
sistemi karayoludur. Cevredeki asfaltlamalarin genelde gevsek

materyaller lizerinde yapildigi goriilmistiir. Degisen egimin
yagisli zamanlarda kaymalara neden olabilecegi bu asfalt yollar
%095 oraninda gegirimliligi etkilemektedir (Erkal, 2018). Ayrica
sizmanin 6nlenmesi, yeralti sularinin da seviyesini degistirecektir.
Yol insas1 i¢in yapilan diizlestirme ve hafriyat calismalari da
jeomorfolojik goriiniimii etkiler. Ornegin tiinel yapimi sirasinda
sahanin kazilmasi, hizli bir sekilde asindirmaya neden olmakta ve
ortaya ¢ikan malzemeler bagka yerlere taginmaktadir. Antropojenik
olarak toprak erozyonu meydana gelmekte, insaat esnasinda ya da
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kullanim asamasinda petrol, gaz, agir metal emisyonlari ya da

araclarin lastik asindirmalarindan kaynakli kirlilik yiizey ve yeraltt

sularma karigmaktadir. Yollarda hidrolojik dengenin bozulmakta,

irtifas1 fazla olan alanlarda kaya diismeleri artmaktadir (David vd.,

2011). Golbast ilce merkezinde 1 alt gecit (Fotograf 2 ve Fotograf

o

o - B (Y
Fotograf 3. Golbasi Alt Gecidi'nde topografyayi degistiren yapay
vadi-oluk 6rnegi

S 1

otraf Golbastilce merkezide Ia§|m kékenli yersekli degisimi

3) ve Ankara- Konya Otoyolu igerisinde 5 viyadiik-koprii
bulunmakta, ulasima baglh olarak topografya degismektedir
(Fotograf 4 ve Fotograf 5).

Dogrudan antropojenik bir siire¢ olarak yeryiizii sekli
olugmasina neden olan bir baska faaliyet, madenciliktir. Agik
maden ocaklari, dogrudan kazi ile olusturulan yapay bir yeryiizii
sekli meydana getirir. Golbasi ilgesinde kazilarla olusturan
yerytiizii sekilleri arasinda madencilik faaliyeti yogun olarak
goriilmektedir. Bu olusumlarin ¢ogu tiiketilmis durumdadir.
Bolgeden andezitin (Ankara tasi) ve linyit komiiriiniin
¢ikarilmasi, topografyay1 tamamiyla degistirmistir. Topraktan ya
da anakaya tizerinden kiitle alinimi sonucunda jeomorfolojik
gOrliniim degisime ugramistir.

Google Earth {izerinden alinan goriintiilerle maden sahalar1
incelenmis, oygu yoluyla maden aliminda (Fotograf 6) ¢ikan
ortii (pasa) malzemesinin yigilmasi sonucu 3 adet boyutu fazla
olmayan atik maden artig1 toprak ve kaya (pasa) baraji (Fotograf
7) tespit edilmistir. Yagmur sular1 ile pasa daglarinin yikanmasi
sonucunda, metal ve ametaller, topraga ve yeralti su kaynaklarina
(akifer) ulasip kirlenmeye neden olurlar (Karababa, 2014).
Golbasi’nda aralikli olarak maden sahalarina rastlansa da,
calisma sahasindaki Yurtbeyi Mevkii (Mahallesi) maden
alanlarmin yogunlukta bulundugu 6nemli bir maden havzasi
durumundadir.

Agik alan (bina dis1) rekreasyonel faaliyetlerin biinyesinde
yer alan sportif faaliyetler ile dogal ortamdaki turizm
faaliyetlerinin yersekli ve fiziki ¢evre iizerindeki etkisi glinden
gline artmaktadir. Calisma sahasinda bina digi rekreasyon
hizmetlerinin gerceklestigi kesim incelendiginde, genel olarak
tesviye ile sahanin goriiniimiiniin degistigi sdylenebilir (Fotograf

8). Sahanin diizlestirilmesi i¢in ilk olarak vejetasyon Ortiisii

Rifkyel Degasimleri
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Fotograf 6. Yurtbeyi Mahallesi'nde madene bagl degisen
topografya (Kaynak: Google Earth)

Fotograf 7. Dikita§ Mevkii kuzeyinde bulunan maden sahasinda
bulunan atik maden (pasa) baraji (Kaynak: Google Earth)

Fotograf 8. Bina disi rekreasyonl faaliyetler icerisinde yer alan
futbol sahasi ile degisen yersekli

tamamen yok edilir. Vejetasyondan yoksun yerlerde sicaklik ve
yagis degerleri, riizgar hizi ve siklig1, sizma kosullar da degisir.
Bolgede diizlestirilen kesimlerin futbol sahasi, yiirliyiis-bisiklet
yolu, helikopter pisti, park ve bahge olarak kullanildig:
belirlenmistir.

Fotograf 9. Subasi Mahallesi kuzeyindeki, cevreden tortul
tasinmasini ve damla erozyonunu engelleyen GES
(Kaynak: Google Earth)

Giines santralleri ise ylizeye diisecek olan yagmur ve karlarin
zemine inmesini engellemektedir. Subasi Mahallesi’nin
kuzeyinde bulunan GES (Giines Enerjisi Santrali) sahasinda
(Fotograf 9) damla erozyonu ve tasinan tortul miktari
etkilenmektedir (Saman, 2022).

3.2. Antropojenik Yersekli Analizleri

Antropojenik jeomorfoloji ¢aligmalarinda beseri faaliyetlerin
degerlendirilerek sahanin bilylime yonii tespit edilirse, koruma
planlart ve diger mekansal organizasyonlar yapilabilir. Bu
¢alismalarda periyodik alinmis uydu goriintiileri, arazi ortiisiiniin
degisiminde insan faaliyetlerini anlamada i¢in Onemli bir
kaynaktir. Golbasi ilgesinde 1975 ile 2021 yillart arasindaki 46
yillik degisimleri igeren uydu goriintiilerinde; giineyde bulunan
Sulakiye Goli’niin tamamiyla kurudugu ve civarinda bulunan
birikinti konilerinin tarim sahasina doniistigii, golet, baraj ve sel
kapanlariin insa edildigi, yerlesim sahalarinin ve tag ocaklarinin
genisledigi gorilmiistiir.

Golbast ilgesinin Antropojenik Jeomorfoloji Haritasi’nda,
Incek Mevkii’'nde bina kat yiiksekliginin ve yerlesme
yogunlugunun  fazla  olmasinin, 0zellikle rekreasyon
merkezlerinin artmasina neden oldugu goriilmektedir. Zaman
icindeki gelisim uydu goriintiilerinden izlendiginde; yapilagsma
sonucu futbol ve basketbol sahalarinin, tenis kortlariin varligi
gozlenebilir. Ingaat, farkl1 yapay sekillerin olusmast icin altyap:
olusturur. Ulasim, bdlgenin morfolojisinin degismesi i¢in dnemli
bir antropojenik etki tiiriidiir. Karayolu giizergahlari boyunca
lineer bir bicimde yayilis gosteren endiistri sahalar1 ve sanayi

depolama alanlar1 bulunur.

Asidirma-kazma sonucunda olugan maden sahalarinin
¢evresinde, ¢ikan malzemenin farkli yigilma sekilleri mevcuttur
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(Harita 4). Bunlardan bazilar1 Haigh’in antropojenik birikim
sekilleri siniflandirmasia gore konik, coklu koniler, yelpaze
sirt;, tramvay gOrinimlii coklu yelpaze sirtlari, tramvay
goriiniimlii uzun algak sirt ve koni sekilli yiiksek plato hoytikleri
seklindedir (Jones vd. 1972; Akt.: Haigh, 1978, s. 9). Gozlemler
esnasinda kazilan saha ile civarda biriktirilen materyallerin
oranlarmin  Ortismedigi  gorllmiistir. Bu durum, ¢ikan
malzemenin baska yerlere taginmis oldugunu gostermektedir.
Dolayistyla baska antropojenik sekiller de ortaya ¢ikmis olabilir.
Antropojenik sekiller salt yapay birer yerylizii sekli degildir;
ayn1 zamanda endiistriyel ve ekonomik ¢iktilari bulunur.

Beseri faaliyetlerin aktif ve degisken olmasi, Antropojenik
Jeomorfoloji Degisim-Etki Haritasi’ndaki yogunluklarin farkli
mekanlarda kiimelenmesine neden olmustur. Sade bir
topografyaya sahip olan Gdlbagi’nda yerlesmelerin kurulmast
icin topografik bir engelin bulunmamasini saglamistir. Bundan
dolayi, kirsal sahalarda antropojenik etki diizeyi ‘kiime’
seklindedir. Ancak aralikli olarak bulunan maden sahalari,
antropojenik etki egilimini degistirmistir. Bilindigi gibi

Harita 5. Golbasi ilcesinin Antropojenik Jeomorfoloji Degisim-Etki
Haritasi

insanlarin faaliyetleri igin gerekli olan yerlerin se¢imi, dogal
cevresel faktorlere baglidir. Ornegin baki kosullari, su kaynagina
yakinlik gibi avantajli kosullar degerlendirilmis, ardindan
antropojenik yersekli degismis ve ¢evre tahribati baglamistir.

Arastirma alanindaki antropojenik etkiler genel itibari ile
egimin ve yiikseltinin az, gliney bakili sahalarin yogunlukta
oldugu yerlerde goriiliir (Harita 5). Mogan ve Eymir golleri
arasinda ulagim aglari, yogun yerlesim birimleri, sanayi bolgesi
ve tesviye alanlarinin bulunmasi, bolgenin antropojenik etki
diizeyini arttirmistir. Mogan Golii batisinda, son 20 yilin uydu
gorilintiilerinin karsilastirmasiyla yerlesim sahalarinin Golbagi-
Haymana ana yoluna dogru genisleme egiliminde oldugu
goriilmektedir. Bu sahada oncelikle rezidanslarin, liks villalarin,
iniversitelere ait yerleskelerin ve tenis kortlar1 gibi rekreasyon
alanlarmin olusturulmasina bagli antropojenik faaliyetlerle
bolgenin sosyoekonomik diizeyi giderek yiikselmis ve buna
dayanarak yapay yerylizii sekilleri ortaya cikmistir (Uzun,
2020b). Mogan Golii’niin dogu kisminda da antropojenik etkinin
yogun oldugu goriiliir. Ancak bu etki kiimelenme bi¢iminde
degil, kismen lineer bir forma sahiptir. GOl kenarindaki
yapilagmalar antropojen etkinin de gol kenariyla paralel bir
sekilde gelistigini gosterir. Ancak g6l kiyisindan itibaren hemen
baslayan rekreasyon alanlar1 ve ardindan gelen yerlesmeler,
taskin olmasi durumunda en ¢ok etkilenecek sahalar arasindadir.
Mogan Goli'niin - dogu kiyisinda golden uzaklastikga
antropojenik etki derecesi de azalir.

Elma Dagi’nin giineybati eteklerinde Yurtbeyi Mahallesi’nde
bulunan maden sahasi, bdlgenin antropojenik etki derecesini
arttirmustir. Ilcedeki maden sahalari arasinda yiizolciimii en fazla
olan bu sahadir. Maden sahalar ile beraber endiistri sahalarinin
bu mekanda konumlanmasi antropojenik etkiyi arttirmigtir.

4.89

= En Diigiik = Diiglik = Orta = Yiiksek = Cok Yiiksek
Sekil 1. Antropojenik Degisim-Etki Yiizde (%) Oranlari
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Karaali Mabhallesi’nde de benzer bir durum goriliir. Maden
sahasina ek olarak yol boyunca bulunan fabrikalar lokal sekilde
antropojenik etki diizeyinin yiiksek ¢ikmasina neden olmustur.

Antropojenik faaliyetlerin en az oldugu yerler, Subagst
Mahallesi’nin kuzeyindeki sahalardir. Ciinkii bu kesimlerde yerlesim
birimi ve maden sahasi bulunmamaktadir. Tarim sahalarinmn varligt
dolaylh olarak bolgeyi etkilese de, etki diizeyi diisiiktiir. Antropojenik
faaliyetlerin zayif oldugu bir baska bolge ise Golbasi ilgesinin
glineyidir. Ankara sehir merkezine uzakligi nedeniyle yerlesim
sahalarinin, dolayistyla antropojenik jeomorfolojik sekillerin bu
kesimlerde fazla bulunmadigi séylenebilir.

Golbas ilgesinde antropojenik degisim-etki oranlari; sahanin
%25’inde en diisiik, %27.24’linde disiik, %?24’linde orta,
%18.87’sinde yiiksek %4.89’unda ise ok yiiksektir. Antropojenik
etkinin alansal dagiliminin ise; 339.96 km?ile en diisiik, 370.45
km?ile diisiik, 326.53 km? ile orta, 256.57 km? ile yiiksek, 66.48
km? ile ¢ok yiiksek derecede etki diizeyine sahip oldugu
belirlenmistir (Sekil 1 ve Sekil 2).

Beseri faaliyetlerin zaman igindeki doniigmesi ile olusan
yapay sekiller ve bunlarin dagilis egilimi de degisebilecegi igin,
bir antropojenik jeomorfoloji  etki
(Uzun, 2020a).

antropojenik jeomorfoloji kosullar1 ve etki alanlarina iliskin

dagilis  senaryosu

olusturulmustur flerleyen  dénemlerde
senaryo haritast (Harita 6) degerlendirildiginde; ilgenin biiyiik
bir kisminda orta ve yiiksek derecede etki diizeyinin baskin
olacagi tahmin edilmistir. Haritada, antropojenik etki egilimin
diizliiklere ve havza tabanina dogru oldugu anlagilmaktadir. Diiz

sahalarin yogunlukta olmasi ve beseri faaliyetler i¢in morfolojik

bir engelin bulunmamasi, antropojenik sekillerin olugmasi i¢in
uygun sartlar olusturur. Gelecekte antropojeomorfolojik egilimin
yiiksek oldugu sahalarin Ust Miyosen kumtasi-camurtasi-
kiregtasi, Pliyosen ¢akiltasi-kumtasi-camurtagt ve Kuvaterner
allivyon iizerinde olabilecegi tahmin edilmektedir. Bu egilimler
ile fiziki ortam sartlar ¢akistirildiginda, genel olarak yayilimin
akarsu hatlarini takip ettigi goriilir.

Analiz sonucunda, en yogun etki altinda goziiken kesiminin
Sulakiye Goli’'niin kuzeyinde oldugu ortaya cikmistir. Bu
sahanin  diizlik olmasi, aliivyon ve kismen birikinti
yelpazelerinden olugmasi, sahanin dagilisini ve yogunlugunu
etkilemektedir. Golbast Ilgesinin Jeomorfoloji Haritasi’nda
birikinti koni ve yelpazelerinin iizerini tarim tirtinlerinin 6rtmesi
nedeniyle, birikinti konilerinin kaynak noktalarini olusturan
‘toplak’ alanlarindan taninmustir. Golbasi’nda antropojenik
jeomorfoloji a¢isindan etki diizeyi diisiik olan sahalarin ¢ogunun

(339.96 km?) yiikseltisi fazladir.

Paleoekolojik arsiv tutan gol tortullari, ortam ve insan
etkilesimini tanimlamada 6nemli bir aractir. Gol ¢okellerinin
kimyasal bilesimi, insanlarin faaliyetlerinden etkilenir.
Tortullardaki agir metal yogunlugu, antropojenik etkilerle dogru
orantilidir. Goélde demir, magnezyum, bor gibi hafif ve agir
metallere rastlanmistir. Ayrica Mogan Golii tortullarinin en iist
katmandan asagiya dogru 0-150 cm’si asfalt, beton ve baska
ingaat artiklari igeren antropojenik dolgu; 150-184 cm arasi ise
yine antropojenik etkilerle olusmus kumlu toprak, yuvarlaklasmis
kiremit parcalar1 ve ¢akil i¢erir (Dong vd., 2009; Ma vd., 2016;
Ocakoglu vd., 2018). Bu doneler 15181nda, g6l ve yakin ¢evresinin

antropojenik etkilere belirgin olarak maruz kaldig1 agiktir.

167



KUMRAL, YAZICI / Cografya Dergisi — Journal of Geography, 2024, 49: 155-173

Harita 6. Golbasi ilcesinin Antropojenik Jeomorfoloji Etki Dagilis
Senaryosu

4. TARTISMA

Baslangicta dogadan tirkiip ¢ekinen, ardindan dogaya uyum
saglayip biitiinlesen insanin, en sonunda dogaya hilkmetmeye
baslamasiyla, ayak izinin degdigi her yerde az ya da ¢ok degisim
meydana gelmistir. Golbast ilgesinde antropojenik etkilerin varligt
varsayimiyla hareket edilen bu arastirmada cesitli haritalar
retilmis, AHS ve Kriging Enterpolasyon yontemleri birlikte
(Uzun, 2021) uygulanmis ve insan kaynakl arazi kullanimlarina
bagli olarak c¢esitli bozulmalarin gergeklestigi goriilmistiir.
Antropojenik jeomorfoloji ¢alismalarinda AHS’nin basariyla
kullanildig1 baska mekansal analiz arastirmalar1 da (Stefanidis ve
Stathis, 2013; Uzun, 2020a ve Uzun, 2020b) mevcuttur.

Arastirmada, Golbast ilgesinde topografya iizerinde ¢ok
cesitli miidahalelerin varligr goézlenmistir. Bu konuya dikkat
ceken baglica antropojenik g¢alismalar arasinda; Kerényi ve
Szabo6 (2007), Csima (2010), Szabd vd. (2010), Ertek (2017,
2023 ve 2024) ve Remondo vd. (2024) sayilabilir.

Golbas ilgesinde antropojenik yersekli degisiminin yarattigi
en 6nemli jeomorfolojik problemlerden biri, drenaj iizerindedir.
Kentlesmeye bagli olarak infiltrasyonun azalmasiyla saganak
yagislar sirasinda yapay drenajlar olusmakta, bu durum hidrolojik
dongiiyii olumsuz etkilemektedir. ilerleyen doénemlerde, bu
durum bdlgede sel ve taskinlara neden olabilir (Cigek, 2004;
Linacre ve Geerts, 2003). Bolgede egim degerleri diisiik olan
tarim alanlar1 da ani taskin tehdidi altindadir. Buna karsin;
gecirimliligi ve gozenekliligi fazla olan bolgelerde yeralt1 suyu
depolandigi i¢in, topragin suya doygun hale gelerek yiikseldigi
donemlerde sular yiizeye cikabilmektedir. Ozellikle Mogan ve
Eymir golleri arasinda bulunan ve iizerinde hem millet bahgesi
hem de futbol sahasi kurulan eski bataklik sahasi, su toplama
riski tasiyan alanlardan biridir. Yeralti suyunun fazla cekildigi
donemlerde ise, su seviyesi kritik noktalara diiserek ¢okmelere
ortam hazirlar. Ayrica, ilgede mevcut olan park ve bahgelerin
sulanmasi i¢in ¢ok sayida kuyu acilmistir. Ekolojik denge
gozetilmeksizin sadece ekonomik amaglarla suyun kullanimi,
bir anlamda ‘yeralti suyu madenciligi’ olusturur ve sonugta
arazide hem ekolojik hem de ekonomik hasarlara zemin hazirlar
(Galloway vd., 1999; Su, 2016; URL3). Golbas: ilgesindeki
karstik ortamlarda, dzellikle yeralt1 sularinin fazla gekilmesiyle
yer yer oturma ve ¢okme riski bulunur. Castafieda vd. (2009) ve
De Waele vd. (2011) adl1 arastirmacilar ¢alismalarinda ¢okiintii
riskini azaltmaya odaklanmig ve bu amagla yeni yontemler
gelistirmiglerdir. Bunlar arasinda; Sentetik Aciklikli Radar
Interferometrisi (Synthetic Aperture Radar Interferometry-
InSAR) ile yiiksek mekansal ¢oziiniirliikte ¢okme orani ve
deformasyon bilgisi saglamak, ¢okiintii tehlikesine yonelik
modeller iizerinde ¢alismak ve bunlarin bagimsiz olarak
degerlendirilmesiyle arazilerin etkilenme olasiliklart hakkinda
giivenilir tahminlere ulagsmak gibi yeni yontemler sayilabilir.

Golbagt ilgesinde, kazima ve oygu ile kendini gosteren
madencilik faaliyeti oldukca yaygindir. Sahada, 6zellikle andezit
(Ankara tas1) ve linyit komiirii ¢ikarilan bdlgeler mevcuttur.
Madencilik, dogal ¢evreyi en fazla degistiren ve bozan sorunlar
arasindadir. Kurucu Sipahi ve Bagci’nin (2024) antropojenik
jeomorfoloji konulu bibliyometrik analiz igin inceledigi 103
Web of Science makalesine gore, insan etkinlikleri arasinda en
fazla kullanilan anahtar s6zciik ‘madencilik’ olmustur.

Mogan Goli’niin kimyasal olarak demirce zengin olmasi ve
sedimanlar arasinda kiremit parcalarina rastlanmasi (Ocakoglu
vd., 2018), ilgedeki antropojenik etkilere 151k tutmaktadir.
Williams vd. (2023), benzer sekilde ABD’deki {igiincii biiylik
tatlisu goliiolan Utah Golii’nti antropojenik agidan degerlendirmis
ve Mogan Go6lii’niin gevresi ile uyumlu noktalar belirlemislerdir.
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Hemen bitisigindeki kentsel koridorda hizla biiyliyen niifus ve
son zamanlarda yasanan uzun kurakliklar nedeniyle Utah Golii
baskiya maruz kalmaktadir. Arastirmacilara gore goldeki
sedimanter kaydi, gegmis ekosistemlere yonelik insan etkilerinin
onemli bir arsivini saklamakta olup; golde tarimsal nedenlerle
besin artist ve demir-gelik endiistrisi nedeniyle agir metal
yiiklemesi mevcuttur. Calismada, gole ‘tortu tuzaklari’nin
yerlestirilmesi ve bunlarin izlenmesiyle Utah Goli’niin
sagliginda iyilestirmeler gerceklestigine vurgu yapilmistir.

Analitik Hiyerarsi Stireci (AHS) ile hazirlanan gelecek
Golbasi’nda
antropojeomorfolojik etkinin diizlilk sahalara ve ovalara dogru

senaryosuna  gore; ilerleyen  donemlerde
egilimli oldugu belirlenmisti. Bu sonuglar Uzun (2020a)
tarafindan Dilderesi Havzast icin hazirlanan antropojenik
jeomorfoloji etki degeri tahmin senaryosundaki antropojenik
egilimin ovalar ve diizlik sahalara dogru ilerleyecegi bulgusuyla
nispeten benzerlik gostermistir. Genel egilimin diizlik ve ova
tabanlarina dogru olmasi tarim alanlarini riske atmakta, onlarin
ylizolgctimlerini azaltmakta, hem kisa vadede hem de uzun vadede
Tiirkiye’nin  ¢esitli sorunlarla yiizylize gelmesine neden
olmaktadir. Garcia-Ruiz vd. (2015) tarafindan, diinya ¢apinda
toprak erozyon oranlarina iligkin yaymlanmig verilerin meta
analizinin yapildig: ¢alismada, degisken kosullara ragmen genel
olarak tarim arazilerinin en yiiksek erozyon oranlarini sagladigi
belirlenmistir. Tarim alanlarinda nehir kurumasi, yeraltt suyu
tilkenmesi, su kirliligi, tuzlanma, erozyon, toprakta bitki besin
maddelerinin tiikenmesi gibi (Atapattu ve Kodituwakku, 2009)
antropojenik etkilerle karsilagilmigtir. Tarim tirtinlerinin sulanmast
sirasinda, topragm st katmani gevseyerek suyla birlikte asagi
kisimlara taginir ve topragin yapisi bozulur. Bu nedenle, tarim
alanlarindaki erozyon, topragin verimliligini olumsuz etkiler
(Strudley vd., 2008). Tarimsal faaliyetlerdeki antropojenik etkiler
de kazma, tesviye ve biriktirme siirecleriyle beraber hizlandirilmig
erozyona sebep teskil ederler (Ertek, 2023). Bununla beraber,
uzun streli ekim altindaki toprakta karbon kayiplari da artis
gosterir (Goudie, 2013). 2018 yilma ait Tarim ve Orman
Bakanligi’nin verilerine (URL4) gore, Golbasi’nda 111.498,82 ha
tarim arazisi bulunmaktadir. Google Earth goriintiilerinden bu
sahalarm ¢ogunlugunun diizliik oldugu belirlenmistir. Ilerleyen
donemlerde Golbasi’nda tarim kaynakli antropojenik sorunlarin
yasanacag1 diistiniilmektedir. Stefanidis ve Stathis (2013), benzer
sekilde AHS yontemiyle dogal ve antropojenik faktorlere bagh
olarak Kuzey Yunanistan’daki Kassandra Yarimadasi icin tagkin
riskini ele almig ve dere yataklarina yapilan insan miidahalesini
degerlendirmistir. Uyguladiklar1 indis hesaplamalarina gore,
yiiksek taskin riskini, antropojenik etki sonucu dere yataklarinda
yapilan degisikliklere baglamislardir. Arastirmacilar, AHS

Yontemi’ni  antropojeomorfolojik  ¢alismalar i¢in  basarilt
bulmuslardir.

5. SONUC VE ONERILER

Bu arastirmada, Golbasi ilgesinde insan etkisiyle meydana
gelen yerylizii sekilleri ve bunlarin ortamsal etkileri incelenmis;
sahada su kaynaklarinin fazlaligi, bagkentin merkezine yakinligi
ve niifusun yogunluguna bagl olarak dogal vejetasyona yonelik
sahadaki
jeomorfoloji etkilerinin doniisimii ile beraber

miidahalelerin ~ gerceklestigi  ve antropojenik
arazilerin

potansiyelleri disinda kullanildig1 belirlenmistir.

Golbasi’ndaki yollar, koprii ve viyadiikler, Golbas1 Alt
Gegidi  (yapay vadi), altyapt elemanlart (su, elektrik,
kanalizasyon, enerji hatlari vb.), istinat ve ihata duvarlari, maden
cikarim bolgeleri, ingaat icin malzeme c¢ikarimi ve hafriyatla
diizlestirme/yiikseltme sahalari, baraj ve goletler, rekreasyon
ortamlar1, psddoteraslar vb. yapay olarak meydana getirilen
yersekilleri ve yersekli ortamlar1 arasindadir. Kazima (asindirma)
ya da antroposedimanlart (plastik, sise-cam parcalari, moloz
gibi) yigma (biriktirme) sonucu olusturulan bu yapay yersekilleri
ile ilcedeki yikselti, egim ve baki kosullarinda degismeler
meydana gelmektedir.

Calisma alanindaki antropojeomorfolojik etkilerin Mogan
Goli kiyisinda nispeten lineer, diger sahalarda ise kiimelenmis
sekilde olmasi ve kuzey kesimlerin giiney kesimlere oranla ¢ok
daha fazla antropojenik baskiya maruz kalmasi dikkat cekicidir.
Kuzeyde Mogan Goli'niin varligi ve akarsularin fazlaligi,
bdlgeyi yerlesim igin avantajli bir konuma doniistiirmustiir.
Mogan Golii’niin kiyilarinda iskeleler ve tas dolgulu kiy1 setleri
nedeniyle, kiy1 jeomorfolojisinin de insan etkisine maruz kaldigt
goriiliir. Tiirkiye’de su varliginin kisitli olmasi, niifusun giderek
artmast, su ekosistemlerinde bozulma ve kirlenmenin yasanmasi
g6z oniinde bulunduruldugu takdirde, akarsu ve gol gibi su
kaynaklarm1  korumanin  6nemi anlasilmaktadir. Mogan
Goli’ndeki kirlilige yonelik iyilestirmelerin saglanabilmesi i¢in
‘tortu tuzaklar1’nin kullanilmasi 6nerilebilir.

Arastirma alaninda, ozellikle Mogan Goli’niin batisinda
oldugu gibi, antropojenik etkinin ¢ok yaygin oldugu zeminlerin
karstik 6zellik tagimasina ve endokarst gelisiminin gergeklestigi
Tulumtas Magarasi’nin varligina bagl olarak gogme ve oturma
riski nedeniyle, yiizeydeki yeni insaat planlarinin kapsami ve
mevkileri cok titizlikle secilmelidir. Ozellikle okul, cocuk parki,
kapali yiizme havuzu, konut vb. icin belediye tarafindan bu
alanlara yapilasma onay1 verilmemelidir. Yeralt1 sularinin fazla
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¢ekilmesiyle ya da karstik bosluklara bagli ortaya g¢ikabilecek
coklntii riskini azaltmak icin ileriye doniik olarak yeralti
sularmin akis yonlerini degistirme, ¢okiintii tehlike modelleri
gelistirme, arazilerin etkilenme olasiliklarini tahmin etme gibi
yontemlerden yararlanilabilecegi Ongoriilebilir. Yine Mogan
Goli’nilin batisinda villa, rezidans, iiniversite yerleskesi ve tenis
kortu gibi rekreasyon alanlarmin mevcudiyeti, bu kesimde
yasayanlarin sosyoekonomik diizeyinin daha yiiksek olduguna
isaret eder. Buradaki yerlesmeler sik olmasa da, binalarda kat
sayist fazladir ve bu sonug¢ Kriging Yontemi ile yapilan
Antropojeomorfoloji Degisim-Etki Haritasi’ndaki etki diizeyini
arttirmistir. Sahada sizmanin azaldig1 kentsel alanlarda ytizeysel
akisin  denetlenmesi, tarimsal  kesimlerde taskinlarin
engellenmesi, entegre havza yonetimlerinin  planlanip
uygulanmast ve su kalitesinin korunmast i¢in Onlemler
alinmalidir. Yesil alanlarin ve toprak ortiisiiniin genisletilmesi,
drenaj kanallarinin olusturulmasi, alt yapinin gelistirilmesi bu
onlemler arasinda sayilabilir. Saha ¢evresinde Mogan ve Eymir
gollerini i¢ine alan 6zel ¢evre koruma bolgesinin varligina bagl
olarak, hem dogal unsurlarin hem de turistik ortamlarin insan
faktoriinden zarar gormemesi i¢in yatirimlarin ¢ok iyi

planlanmasi gereklidir.

Golbasi’nda agilan maden sahalarinda yamag¢ durayliligi
bozuldugu igin gerceklesen toprak erozyonu, olasi heyelan ve
diger kiitle hareketlerini Onlemeye yonelik agaclandirma ve
teraslandirmalar yapilmali, terk edilmis eski maden alanlarinda
peyzajin diizenlenmesi igin etkili rehabilitasyon fikirleri (6rnegin
park alanina dontistiirme, yapay selale ya da golet olugturma vb.)
gelistirilmelidir.

Caligmada veri yetersizliginden dolay1 sadece bir AHS
senaryosu yapilmistir. Bu nedenle ¢aliymada kullanilan AHS
yontemi, ek olarak Kriging Enterpolasyon ve arazi galismalart
ile desteklenmistir. Ancak ilerleyen donemlerdeki ¢alismalarda,
farkli parametreler ve agirhik degerleri degistirilerek cesitli
senaryolar olusturulabilecegi ve farkli senaryolarin ¢akistirtlmasi
(overlay) durumunda ortak noktalarin belirlenip bdlgeye uygun
onlem ve koruma planlarinin gelistirilebilecegi diistiniilmektedir.

Golbast Belediyesi’ne ait CBS birimi tarafindan g¢evreye
uyumlu akilli kent ¢aligmalari siirdiiriilmektedir. Beraberinde
Uzaktan Algilama teknolojileri kullanilarak dogal ortamdaki
sorunlara ¢ozlim tiretilmesi miimkiin olabilir. Ancak, antropojenik
jeomorfoloji problemlerine ¢6ziim bulabilmek icin, oncelikle
‘antropojenik sekiller’e dair bir sistematigin ortaya konulmasinda
yarar goriilmektedir. Bdylece antropojeomorfologlar, kent
ortamina ait ekosistemi ve ortamsal dinamikleri degerlendirerek

insan kaynakli jeomorfolojik problemlere pratik, hizli ve
maksimum verimde ¢oziimler liretebileceklerdir.
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ABSTRACT

This study investigates the historical evolution and current trends of brain drain from Turkey to the United States and Europe. Beginning in the 1960s, this
migration has undergone significant transformations driven by socioeconomic and political shifts. Using data from TurkStat, the U.S. Department of Justice
and Eurostat, the study highlights key developments such as the rise in H-1B and Green Card applications to the United States in the 1990s and the
structured focus of Europe’s Blue Card program on skilled labor. Migration to the United States is primarily associated with technological, scientific, and
academic opportunities, whereas Europe’s migration policies have evolved from labor agreements to selective skilled migration programs. This study
comprehensively analyzes these dynamics, offering insights into how international opportunities have historically shaped Turkey’s skilled workforce. It
concludes with policy recommendations emphasizing academic collaborations, incentives for diaspora engagement and sustainable strategies to mitigate
human capital losses and strengthen Turkey'’s global competitiveness.

Keywords: Skilled Migration, Brain Drain, Migration Movements in Turkey, Human Capital

oz

Bu calisma, Turkiye'den ABD ve Avrupa'ya beyin gé¢liniin tarihsel gelisimini ve mevcut egilimlerini incelemektedir. 1960'lardan itibaren sekillenen bu gé¢
hareketi, sosyo-ekonomik, siyasi faktdrlerin etkisiyle 5nemli déniisiimler yasamistir. TUIK, ABD Adalet Bakanligi ve Eurostat verilerinin kullanildigi calismada,
1990'larda ABD'ye yapilan H-1B ve Green Card basvurularindaki artislar ile Avrupa'nin Mavi Kart programinin nitelikli isgtictine odaklanmasi gibi 6nemli
gelismeleri vurgulamaktadir. ABD'ye g6¢ dncelikle teknoloji, bilim ve akademi alanlarindaki firsatlarla iliskilendirilirken, Avrupa'nin gog¢ politikalari is gtict
anlagmalarindan secici nitelikli go¢ programlarina dogru evrilmistir. Calisma, bu dinamikleri kapsamli bir sekilde analiz ederek uluslararasi firsatlarin
Turkiye'nin nitelikli isglictinG tarihsel olarak nasil sekillendirdigine dair icgoriler sunuyor. Calisma, akademik is birliklerini, diaspora katiimina yonelik
tesvikleri ve beseri sermaye kayiplarini azaltmak ve Turkiye'nin kiiresel rekabet giiclini giiclendirmek igin strdurilebilir stratejileri vurgulayan politika
onerileriyle sonuglanmaktadir.
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1. INTRODUCTION

Brain drain has emerged as a significant problem in high-
skilled migration. The term “brain drain” was initially coined by
the British Royal Society to describe the emigration of scientists
and technologists from the United Kingdom to the United States
and Canada in the 1950s and 1960s (Gibson and McKenzie,
2011: 107-108). Initially used in this context, the term has since
been widely adopted to refer to the migration of skilled
professionals from the UK during this period (Giannoccolo,
2009: 5). Brain drain has notable implications for both developed
and developing countries. Developed nations benefit from an
influx of highly skilled individuals, fostering innovation and
economic growth. In contrast, developing countries experience a
loss of potential economic growth due to the departure of skilled
individuals. Despite facilitating global knowledge exchange,
brain drain diminishes educational investment return for
developing countries. Measuring the scale and impact of this
migration remains challenging because of the absence of
standardized statistical systems for tracking the characteristics of
international migrants. To mitigate brain drain, developing
countries should prioritize the implementation of incentive-
based policies (Carrington and Detragiache, 1999). Brain drain,
defined as the emigration of highly educated and skilled
individuals, poses a significant challenge in developing countries.
Between 1961 and 1983, at least 700,000 scientists, engineers,
doctors, and other skilled professionals emigrated from
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developing nations to destinations such as the United States,
Canada, and the United Kingdom, leading to significant losses of
intellectual capital in some countries (Stalker, 1994: 118). Turkey
has also experienced a substantial outflow of highly educated
individuals, particularly from Western countries, with the United
States as its primary destination. However, precise statistical
data on brain drain in Turkey remain unavailable, making it
challenging to quantify the number of educated and skilled
individuals who have emigrated over the years (Toksoz, 2006:
231). Nevertheless, studies on the subject provide valuable
insights into the scale and impact of brain drain.

Figure 1 shows the number of foreign and Turkish citizens
who emigrated from Turkey between 2016 and 2023. The total
number of emigrants has increased from 2016 to 2023. There is
a significant increase, especially in 2020 and 2023. The total
emigration of 177,960 in 2016 reached 714,579 in 2023. The
emigration of Turkish citizens is expected to increase from 2016
t0 2023. However, a decrease was observed in 2019 and 2020. In
2023, it reached 291,377, representing a significant increase.
The migration of foreign nationals showed a continuous increase
from 2016 to 2020, decreased in 2021, and started to increase
again. In 2023, 423,202 foreign nationals migrated (Turkstat,
2024a). Between 2021 and 2022, total emigration increased by
62.3%. The migration of Turkish citizens increased by 34.7%,
whereas the migration of foreign nationals increased by 77.8%.
Between 2022 and 2023, total emigration increased by 53%.

2020

B FOREIGN NATIONALS

Figure 1. International Migration Statistics (2016-2023) (Source: Turkstat, 2024a).

176



AKYILDIZ / Cografya Dergisi — Journal of Geography, 2024, 49: 175-189

During this period, migration by Turkish citizens increased by
108.8%, whereas migration by foreign nationals increased by
29.3%. Based on these data, it can be observed that international
migration has increased significantly for both Turkish citizens
and foreign nationals over the years, with significant changes in
some years (Turkstat, 2024Db).

This study examines the historical evolution and current
trends of brain drain from Turkey to the United States and
Europe, focusing on the socio-economic and political dynamics
that have shaped this migration over the decades. By examining
the factors driving the movement of skilled labor to these regions,
this study highlights how opportunities in technology, academia,
and specialized professions have influenced migration patterns.
Additionally, it evaluates the policies and frameworks adopted
by the United States and European countries, offering a critical
perspective on their role in attracting Turkey’s human capital. In
conclusion, this study contributes to the literature by addressing
the multifaceted implications of brain drain and proposing
strategies to mitigate its adverse effects while fostering
international collaboration and sustainable development for
Turkey.

2. BRAIN DRAIN TO THE USA

After the establishment of the Republic of Turkey, the country
was not initially a significant source of international migration.
External migration from Turkey emerged relatively recently,
beginning with the emigration of Turkish workers to Western
European countries in the 1960s. Migration to Middle Eastern
countries increased in the 1970s. Although Turkish migration to
the United States also began during this period, it remained
modest in scale compared to the larger waves of immigration
from other ethnic groups to the United States. Given the history
of large-scale immigration to the United States, representation of
the Turkish ethnic group has been limited. However, following
World War II, the nature of Turkish migration to the United
States began to shift with the emergence of “brain drain” as a
significant driver. Several factors contribute to the lack of precise
data on the scale and characteristics of Turkish migration to the
United States, complicating a comprehensive understanding of
the phenomenon. The demographic composition of the United

States predominantly consists of White Anglo-Saxon Protestants
(WASPs)!, reflecting a significant Christian majority in the
country’s belief structure. Within this context, Islam has emerged
as a critical cultural and religious identifier for the Turkish ethnic
group in the United States. Another distinguishing factor is the
use of the Turkish language and the geographic concentration of
Turkish communities in certain regions. Despite these distinctive
characteristics, accurately determining the number of Turks in
the U.S. remains a significant challenge (Kurtulug, 1999: 47—
50). Understanding the term “Turk” within its historical and
sociocultural contexts is crucial. Before 1923, it denoted an
individual born in the Ottoman Empire, while after 1923, it
referred to someone born in the Republic of Turkey. This term
traditionally encompassed those who were Muslim, had Muslim
ancestry, were raised in a Turkish-speaking household, and self-
identified as Turks®. The concept also extends to second- and
third-generation Turkish Americans, many of whom may lack
proficiency in the Turkish language or adhere to Islam but
continue to maintain an affiliation with their Turkish heritage
(Halman, 1980: 992). However, the term explicitly excludes
members of other ethnic groups originating from Turkey or the
Ottoman Empire who identify as Greek, Armenian, Jewish, or
with a non-Turkish ethnicity. In essence, being from Turkey
alone is insufficient to be classified as “Turk”; ethnic and cultural
self-identification plays a crucial role, thereby excluding groups
such as Greeks, Armenians, and Jews from this category.’

Between 1820 and 1920, 326,347 individuals migrated from
Turkey to the United States (Table 1). However, these statistics

Table 1. Turks Who Emigrated from Turkey
(Then the Ottoman Empire) to the United States

Periods Number of Turks
1820 1
1821-1830 20
1831-1840 7
1841-1850 59
1851-1860 83
1861-1870 131
1871-1880 404
1881-1890 3.782
1891-1900 30.425
1901-1910 157.369
1911-1920 134.066
TOTAL 326.347

Source: (U.S. Department of Justice, 1986: 3-4).

1 Ethnic groups in the United States have different characteristics. Each group also has some common points. Some basic criteria will make it easier for us to identify
and reach ethnic structures. These include common geographical origins, migration status, race, language and dialect, religious beliefs, ties (such as friendship, and
community ties), traditions, music, literature, folklore, food preferences, and especially institutions that serve and protect a group. The more these basic determinants
appeal to a group, the easier it will be to reach the ethnic structure and number of that group (Themstrom et al., 1980).

2 Talat Salman Halman (1980: 992) stated that the term “Turk” has a different meaning before 1923 and after 1923.

3 In this regard, see the definition and numbers of ethnic groups in the United States, which contains all racial information. See “Themstrom, S., Orlov, A., & Handlin,
0. (1980). Harvard Encyclopedia of American Ethnic Groups. Cambridge: Harvard UP.”
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indicate that not all immigrants recorded as “Turkish” were of
Turkish origin; Greeks or other ethnic groups may have been
included in these numbers. Since migration records were based
on the last country in which a person was permanently resident,
it is evident that many of those who emigrated during this period
were not ethnically Turkish (Kurtulus, 1999: 53). According to
official U.S. statistics, emigration from the Ottoman Empire to
the United States between 1820 and 1860 was minimal, with an
annual maximum of just 15 recorded migrants. Over a broad
period from 1820 to 1950, approximately 360,000 individuals
emigrated from Ottoman Turkey. The proportion of ethnic Turks
is estimated to be less than 10%* (Halman, 1980: 993).

Researchers analyzed the statistics of emigrants from Turkey
to the United States who face the challenge of ethnic and racial
classifications because the definition of “Turk” varies
significantly. This issue is particularly pronounced in migration
from Ottoman lands to the U.S. (Bali, 2018: 49). During the late
19th and early 20th centuries, most of the Ottoman Empire
emigrated to North and South America. However, significant
Ottoman migrations to the United States have been overlooked
for various reasons. The primary point to consider is that many
individuals who emigrated from Ottoman territories identified
themselves not as “Ottoman” but according to their ethnic or
religious affiliation. This further complicated efforts to trace the
source regions behind these migration movements. Official U.S.
censuses often referred to these migrants as “Turks” or “from
Turkey,” yet their categorisations reflected regional and ethnic
distinctions. For instance, Turkish immigrants were classified as
originating from “Turkey in Europe,” “Turkey in Asia,”

2

“European Turkey,” or “Asian Turkey.” Ethnicity typically
defined Armenian migrants, who were often labeled as
“Armenians.” In contrast, others were grouped as originating
from the Ottoman state (“Turkey in Asia”) or specific regions,
such as Arabia and Egypt. Consequently, existing immigration
statistics fail to provide concrete figures on the exact numbers of
ethnic Turks who migrated from Anatolia and the Balkans to the
United States before World War I. In the United States, authorities
often categorize immigrants based on religion, creating additional
challenges in accurately identifying ethnic Turks. Many
immigrants feared that Islam would hinder their acceptance in a
predominantly Christian country, leading some to conceal their
religious identity. Consequently, the number of Muslims and
Turks migrating to the U.S. from Ottoman territories remained
small. The prevailing opinion is that most of these immigrants
were Christians and Jews (Karpat, 2004: 613—614). Karpat

(2017) further attributed the lack of reliable immigration data for
this period to Muslim migrants’ reticence, who often avoided
revealing their religious affiliation. Additionally, there is
evidence that some Christian missionaries in Ottoman lands
facilitated the emigration of individuals who converted to
Christianity, helping them avoid attention. To evade scrutiny
from Ottoman authorities, many of these individuals registered
themselves as “Syrian” or “Christian.” In the U.S., some Muslim
immigrants have adopted a Christian identity in public life to
avoid cultural backlash (Karpat, 2017: 369).

Table 2. Distribution of ethnic groups.

The ratio of Ethnic Groups to Total

Religious/Ethnic Identity Migrants (%)

Rum 27
Armenian 18
Jewish 6
Serbia, Montenegrin, Bulgaria 12
Syria 26
Turkish 5
Other 6

Source: (Bali, 2018: 53).

Kurtulus (1999: 52-53), citing official U.S. statistics,
reported that the number of emigrants from the Ottoman Empire
to the United States between 1820 and 1920 was approximately
326,000. Karpat (2004: 628) provides a slightly higher estimate,
stating that the total number of Ottoman and Turkish immigrants
between 1820 and 1931 was 416,793. In contrast, Gordon (1932)
recorded the figure as 323,392, but after accounting for returning
immigrants, this number decreased to 186,463. Bali (2018: 53)
acknowledged these variations and estimated that the number of
Ottoman and Turkish immigrants settling in the United States
likely fell between 200,000 and 300,000. Table 2 illustrates the
ethnic and religious distribution of these immigrants, providing
insights into the relative proportions of various groups. Among
the ethnic groups, Greeks represent the largest share of migrants,
accounting for 27% of the total. Syrian nationals follow them at
26%, Armenians at 18%, and Serbs, Montenegrins, and

Table 3: Emigration from Turkey to the USA (1921-1987)

Periods Number of Turks
1921-1930 33.824
1931-1940 1.065

1941-1950 798

1951-1960 3.519

1961-1970 10.142
1971-1980 13.399
1981-1990 23.233
1991-1998 33.027

TOTAL 119.007

Source: (U.S. Department of Justice, 1988: 4 and Saatgi, 2009:96).

4 Historian Oscar Handlin says of the Turks that “wherever a few people gathered, they formed only small groups (cliques)”.
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Bulgarians collectively account for 12%. Jewish migrants
constitute 6%, while Turks represent the smallest share,
comprising only 5% of the total ethnic group immigrating to the
United States.

Table 3 provides data on the number of immigrants to the
United States following the establishment of the Republic of
Turkey. As shown in Table 3, the migration of Turks to the United
States increased significantly after the 1950s. This trend aligns
with a global rise in brain drain during the same period, implying
that these migrations included a significant proportion of skilled
individuals. From the annual immigration statistics reports® of
the United States, detailed tables on birthplaces, occupational
groups, and visa types of immigrants can be found. For example,
Table 4 lists Turkish-born immigrants arriving in the United
States. When analyzed by country of last residence, the number
of Turkish immigrants rose to 69,659%; however, when the
number of Turkish (Turkish-born) citizens is considered, this
number is 62,5027, The difference of 7,157 is due to the presence
of other persons in Turkey.

Table 4. Number of Turkish immigrant children by place of birth

Years Total Number of Migrants
1970-1974 9.567

1975-1979 8.368

1980-1984 11.919

1985-1989 8.689

1990-1994 11.528

1995-1998 12.431

TOTAL 62.502

Source: (Saatci, 2009: 99).

Emigration from Turkey to the United States increased
significantly following World War II, marking a shift from earlier
periods. In the initial waves of migration, more than half of the
emigrants were illiterate, non-English speaking, or unskilled.

However, starting in the 1950s and 1960s, the profile of migrants
evolved. This period saw an increasing number of highly
educated individuals, including those with undergraduate and
postgraduate degrees and individuals with high-income levels,
which marked an improvement in the overall quality of migration.

The initial wave of skilled Turkish migrants to the United
States predominantly consisted of professionals such as
engineers, doctors, and social scientists. An analysis of Table 5
shows that within five years, 500 skilled individuals, including
engineers, doctors, and scientists, emigrated to the United States
(Kurtulus, 1999: 57). Additionally, Oguzkan (1976) found in his
research that between 1956 and 1970, a total of 1,500 Turks,
comprising 907 engineers and 594 medical doctors, migrated to
the U. S8 Since the late 1940s, brain drain has predominantly
defined Turkish emigration to the United States. At least 2,000
engineers and 1,500 doctors migrated to the U.S. during this
period. However, this number would likely have been
significantly higher had it not been for the immigration quotas
imposed by the U.S. in the 1920s, which remained in effect until
1965 (Halman, 1980: 993-994). Each new study offers additional
insights into the magnitude of brain drain during specific periods,
but no definitive figure exists for any given timeframe. Instead,
a combination of documents, field studies, reports, and scholarly
articles continues to contribute to our understanding of this
phenomenon. Since the 1990s, the most reliable indicator of
brain drain from Turkey to the U.S. has been statistical data on
emigration. Key sources of this information include the types of
skilled visas issued and the number of Green Card recipients.
These metrics provide valuable insights into the scale and
characteristics of skilled migration from Turkey to the United
States.

Table 5. Immigration of Turkish Scientists to the USA (1962-1966)

Years Engineers Fundamental Sciences Doctor and Operator Social Sciences Total
1956 19 2 4 - 25
1962 36 5 31 1 73
1963 116 7 55 4 182
1964 31 - 29 4 64
1965 28 7 36 4 75
1966 45 23 57 1 106
Total 256 22 208 14 500

Source: (Kurtulus, 1999: 56).

According to Table 3; total immigrants approximately 1971-1998.
According to Table 4; it shows immigrants between 1970 and 1998.

0 3 N Wn

Statistical Yearbook of the Immigration and Naturalization Service (1988), https:/cis.org/sites/default/files/2019-03/INS_Yearbook 1988 0.pdf (25.03.2024).

Oguzkan, T. (1976). The scope and nature of the Turkish brain drain. In Turkish Workers in Europe, 1960-1975 (pp. 74-103). Brill.
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Table 6. H-1B visa statistics for the top five countries and Turkey (2019-2023)

Countries/Years 2019 2020 2021 2022 2023
Total Number 388.403 426.710 407.071 441.502 386.318
India 278.491 319.494 301.616 320.791 279.386
China 50.609 51.597 50.328 55.038 45344
Philippines 2.707 2,711 2.786 3.501 4619
Canada 4615 3.987 3.836 4.235 3.852
South Korean 3.476 3.665 3.481 4,097 3.603
Turkey 1.279 1.204 1.154 1.436 1.280

Source: (USCIS, 2024).

Table 6 presents the number of H-1B visas issued by the
United States to the top five recipient countries and Turkey
between 2019 and 2023. As shown in Table 2.17, the total
number of H-1B visas issued by the U.S. was 388,403 in 2019,
increasing to 426,710 in 2020, and declining to 407,071 in 2021.
The number rose again to 441,502 in 2022, but decreased to
386,318 1n2023. The general trend indicates significant increases
in 2020 and 2022, with a decline observed in the most recent
year. India consistently ranked as the leading recipient of H-1B
visas, starting with 278,491 in 2019, rising to 319,494 in 2020,
decreasing to 301,616 in 2021, increasing again to 320,791 in
2022, and finally declining to 279,386 in 2023. China ranked
second, with 50,609 visas issued in 2019, increasing slightly to
51,597 in 2020, then dropping to 50,328 in 2021, followed by an
increase to 55,038 in 2022 and a decline to 45,344 in 2023.
Although China’s figures are significantly lower than India’s,
they exhibit a similar fluctuating pattern. The Philippines
demonstrated a steady upward trend, starting with 2,707 visas in
2019 and experiencing small increases to 2,711 in 2020 and
2,786 in 2021, followed by a more pronounced rise to 3,501 in
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2022 and 4,619 in 2023. Canada began with 4,615 visas in 2019
and displayed a fluctuating trend, with 3,987 visas in 2020, 3,836
in 2021, 4,235 in 2022, and 3,852 in 2023. Similarly, South
Korea exhibited variability, starting with 3,476 visas in 2019,
increasing to 3,665 in 2020, decreasing to 3,481 in 2021, rising
again to 4,097 in 2022, and declining to 3,603 in 2023. Although
receiving fewer H-1B visas than the top five countries, Turkey
has shown relatively stable figures over the years. The number of
H-1B visas issued to Turkish nationals was 1,279 in 2019,
decreasing slightly to 1,204 in 2020, further to 1,154 in 2021,
then increasing to 1,436 in 2022, and slightly decreasing again to
1,280 in 2023. These figures highlight Turkey’s limited but
consistent contribution to the skilled migration pool represented
by H-1B visa holders.

Figure 2 illustrates the brain drain from Turkey to the United
States over the last 23 years and shows the number of Turkish
citizens who obtained the H-1B visa, which is the most common
type of visa for skilled workers. Considering that the H-1B visa
is only granted to highly skilled individuals, the data reflects the
most recent picture of brain drain from Turkey to the United

AT ADT ADT AT AR DY AD

Figure 2. Turkish Citizens Receiving H-1B Visas (2001-2023)
Source: USCIS, 2024

180



AKYILDIZ / Cografya Dergisi — Journal of Geography, 2024, 49: 175-189

States. While 2001 witnessed the migration of over 2.200 highly
educated individuals from Turkey to the United States, this
number peaked in 2004 at about 2.800. Although the pace of
brain drain seems to have declined in the following years, the
total number of highly skilled migrants to the United States
between 2001 and 2023 represents a significant loss of human
capital from Turkey (Akyildiz, 2023: 25; USCIS, 2024). The
number of Turkish brain drains was 42.257 between 2001 and
2023.

It is also possible to see the brain drain from Turkey to the
USA (although it is not as complete as the H-1B visa) in terms of
the number of Green Card applicants and recipients’. While the
H-1B visa is granted to persons with specific education,
especially higher education (bachelor’s degree and above), the
Green Card is granted to those with a high school diploma or
who have worked in a specialized field (at least 2 years). In this
respect, the total number of applicants from Turkey will provide
a clearer picture of the migration tendency of those who
potentially want to leave the country, and the number of
cardholders will provide a clearer picture of those who have left.
Table 7 shows the number of Green Card applications and
recipients in the last 15 years. In 2007, approximately 70.000
people applied, and 1.803 people were entitled to receive a Green
Card. The number of visa recipients was 826. Since 2007, there
has been a rapid increase in the number of applications, which

Table 7. Green Card Application, Acceptance, and Visa Statistics
from Turkey to the USA (2007-2021)

Number of Number of selec- Number of Visa Obtaining

Years Applicants ted people visas issued Rates
2007 68.763 1.803 826 % 45.8
2008 77.538 1.357 972 %71.6
2009 77.156 1.418 1.041 % 73.4
2010 90.643 2.188 1.058 % 48.4
2011 115474 2.266 993 % 43.8
2012 108.015 3.077 889 % 29.2
2013 138.832 1.807 712 % 39.4
2014 152.074 3.972 1.084 % 27.3
2015 157.780 3.688 1.245 % 33.8
2016 137.146 1.795 796 % 44.3
2017 170.370 2.186 1.386 % 63.4
2018 204.729 4.390 1.821 % 41.5
2019 188.579 2411 1.387 % 57.5
2020 221.271 2.709 708 % 26.1
2021 128.743 2.874 588 % 20.5

Total 2.037.113  37.941

Source: (Amerika Danismani, 2023).

15.506 % 40,87

has exceeded 200,000 in some years, such as 2018 and 2020.
The total number of applicants was 221,271 in 2020. The number
of accepted applicants was 2,709, but only 708 people were able
to obtain visas. The fact that the total number of applicants
between 2007 and 2021 was more than 2 million proves that
Turkey has a serious brain drain issue. The number of people
entitled to receive a Green Card in 15 years is approximately
40,000, and the number of people who have successfully
obtained a visa is 15,506. Based on these data, 15,506 people
migrated to the United States from Turkey between 2007 and
2021.

2.1. THE RISE OF THE UNITED STATES AS A HUB
FOR BRAIN DRAIN

The United States has established a comprehensive system
shaped by historical, economic, technological, institutional, and
legal factors, making it a central hub for skilled migration. In
particular, the Immigration and Nationality Act of 1965, which
abolished national origin quotas and prioritized family
reunification alongside skilled labor migration, accelerated the
influx of experts such as engineers, scientists, and healthcare
professionals into the U.S. (Hirschman, 2014). These legal
reforms not only enabled immigrants to settle in the country but
also facilitated a transformation centered on knowledge,
technology and innovation, solidifying the U.S. as a global talent
center.

The U.S.’s innovative institutional structure plays a pivotal
role in the career development of skilled individuals. American
universities have become global attractions for immigrant
students, offering high-quality education in engineering and
science disciplines. Many of these students choose to work in
U.S.-based research centers, laboratories, and high-tech
companies upon graduation, significantly contributing to the
country’s scientific and economic growth. The fact that one-third
of U.S. Nobel laureates who are foreign-born vividly underscore
the scientific success of immigrants. Additionally, high-tech and
innovation-focused regions in the U.S. influence skilled
immigrants’ preferences. Due to their robust innovation
ecosystems, areas like Silicon Valley, Boston’s Route 128, and
the North Carolina Research Triangle Park have become magnets
for engineers, scientists, and programmers. The technological
booms and demand for highly skilled labor in these centers have

9  Implemented since 1990 and in force since then, the Green Card Program essentially attracts skilled immigrants. The Green Card can also be taken into consideration
as an indicator of brain drain because it has set an example for the Blue Card system established by the EU to attract skilled labor, and it cares about the education,
experience and professional knowledge of the applicant (Sonmez, 2022: 73). Green Cards are issued in different categories, and the fact that the prioritized groups are
those from the fields of art, education, sports and academia indicates that they will be taken into consideration as brain drain data.
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propelled the U.S. to a leadership position in technology and
entrepreneurship. For example, between 1995 and 2005,
immigrant entrepreneurs founded one-quarter of the technology
companies established in the U.S., clearly demonstrating this
effect. Legal frameworks, such as the H-1B visa program, have
further accelerated this process. Initiated in 1990, the H-1B
program provides temporary employment opportunities for
highly skilled professionals while also allowing for a transition
to permanent residency. This program, particularly beneficial in
fields such as engineering, information technology, and science,
has directly contributed to the U.S.’s economic growth and
innovative capacity. The expansion of annual visa quotas has
enabled hundreds of thousands of professionals to migrate to the
U.S. (Hirschman, 2014; Portes, 2006).

The U.S. economic structure, combined with immigrants’
motivation and active roles in the workforce, has driven not only
economic growth but also scientific advancements. The country’s
open-door policies, entrepreneurial culture, and institutional
infrastructure that foster innovation have made it a global hub
for skilled immigrants. The synergy of these factors has
positioned the U.S. not just as a migration destination but as an
innovation hub that facilitates knowledge and resource sharing
and a global leader in these domains. Based on long-term growth
data, Krugman and Wells (2009) highlighted that living standards
and economic development in the U.S. improved significantly
after the 1960s. Considering the rise in skilled immigration
during this period, it can be argued that immigrants played a
crucial role in the nation’s economic advancement.

3. BRAIN DRAIN TOWARD THE EUROPE REGION

Turkey has been a relatively late participant in the history of
European outward migration, primarily because of legal barriers.
Adopting the 1961 Constitution, which granted freedom of
movement, further delayed large-scale migration from the
country. Migration statistics highlight the rapid acceleration of
Turkish emigration during this period. For instance, the number
of Turkish immigrants in the Federal Republic of Germany grew
from 6,700 in 1961 to more than 1,500,000 by 1987. Since the
late 1950s, external migration to Europe has occurred in distinct
stages. Following the legal reforms of 1961, private companies
began to facilitate emigration. The first significant migration
resulted from an intergovernmental agreement occurred with
Germany in 1961. Subsequently, bilateral labor exchange
agreements were signed with other European countries, including
Austria, Belgium, and the Netherlands in 1964, France in 1965,
and Sweden in 1967. Table 8 summarizes these agreements

between Turkey and the European states (Abadan-Unat, 2002:
37, 42-43).

Table 8. Turkey’s Labor Agreements with European Countries

COUNTRIES LABOR AGREEMENT
West Germany 30 September 1961
Austria 15 May 1964
Belgium 15 July 1964
Netherlands 19 August 1964
France 8 April 1965

Sweden 10 March 1967

Source: (Abadan-Unat, 2002:42).

Abadan-Unat (2002: 38) stated that after the 1950s, external
migration from Turkey to Europe went through certain stages
and that this process was divided into 5 stages. These 5 stages are
described below.

The a)
Intermediaries,

1950s: Individual Enterprises and Private

b) 1960s: “Increased Labor Export” Regulated by the State
based on Bilateral Agreements,

¢) 1970s: Economic Crisis, Suspension of Foreign Labor
Recruitment, Legal Status for “Tourist” (illegal) immigrants,
family reunification, child benefits

d) 1980s: Education Problems of Children, Ghetto Life,
Association Movements, Increase in Asylum Requests, Visa
Requirements, Laws Encouraging Return

e) 1990s: Foreigners’ Law, Foreigners’ Acquisition of Identity,
Increasing Xenophobia, Expansion of Ethnic Businesses,
Expansion of Ethnic and Religious Associations, Demand for
Political Rights.

Migration from Turkey to Europe has evolved into a widely
accepted employment alternative, encompassing diverse forms
such as brain drain, labor export, entrepreneurial ventures, and
long-term settlements abroad. Despite its significant impact, this
migration has had a relatively short history. The liberalization of
Turkish citizens’ right to emigrate has facilitated this process.
Between the 1960s and 1984, more than 2 million Turkish
citizens were permanently residing across five continents. The
rapid and unprecedented nature of these migration flows
underscored their transformative impact. Although the initial
migration to Europe was predominantly driven by industrial
labor demand and formal agreements, migration dynamics
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Table 9. Number of Turkish Workers Sent Abroad through Official Institutions (1961-1975)

Years Germany Australia Austria Belgium France Holland Switzerland Total
1961 1.476 0 0 0 0 0 0 1.476
1962 11.025 0 160 0 0 0 0 11.1185
1963 23.436 0 937 5.605 63 251 36 30.328
1964 54.902 0 1.434 6.651 25 2.958 193 66.163
1965 45.572 0 1.973 1.661 0 2.181 122 51.509
1966 32.580 0 469 0 0 1.208 153 34.410
1967 7.199 0 1.043 0 0 48 215 8.505
1968 41.409 107 673 0 0 875 97 43.161
1969 98.142 970 973 0 191 3.404 183 103.863
1970 96.936 1.186 10.622 431 9.036 4.843 1.598 124.652
1971 65.684 879 4.620 583 7.897 4.853 1.342 85.858
1972 65.875 640 4.472 113 10.610 744 1.312 83.766
1973 103.793 886 7.083 265 17.544 1.994 1.109 132.674
1974 1.228 1.138 2.501 555 10.577 1.503 770 18.272
1975 640 401 226 59 25 32 229 1.612
Total 649.897 6.207 37.186 15.923 55.968 24.894 7.359 797.434

Source: (iskur, 2011: 43).

gradually shifted, elevating its importance in social and economic
contexts (Abadan-Unat, 1993: 307). Turkish migration to Europe
has taken multiple forms over time, necessitating a nuanced
understanding of its foundational characteristics and
developmental trajectory. It is crucial to recognize that migration
movements toward Europe are not entirely based on the free
choice of migrants. Bohning (1981: 31) observed that individual
migrants’ choices are often constrained by regulations imposed
by industrialized countries. These regulations define strict
parameters that migrants must navigate in their home countries.
Furthermore, the broader international context in which
migration occurs alongside the policies of sending countries
plays a significant role in shaping the scale and nature of

migration flows.

The migration of Turkish labor to Western Europe lacks
colonial roots, distinguishing it from many other labor migration
flows. Turks initially migrated as laborers in the late 1950s, with
some serving as quartermasters for the increasing flow of migrant
workers to West Germany. Early recruitment efforts involved
relatively small numbers, primarily men aged 20 to 35, about
one-third of whom were skilled workers. These individuals
typically migrated without a family. By January 1963, there were
only 22,000 Turkish workers in West Germany. The first
significant period of Turkish labor migration occurred between
1963 and 1966. Facilitated by the Turkish Employment Agency,
approximately 180,000 workers were sent to countries including
West Germany, Belgium, the Netherlands, and Austria. However,
the number of Turkish migrant workers was considerably higher,
as many migrants traveled through unofficial channels and later
obtained legal status in Europe. By September 1966, the number
of Turkish workers employed in West Germany had risen to

161,000, and 14,500 Turkish workers had resided in the
Netherlands by the end of the same year. Despite the economic
crises of 1966-1967, which disrupted labor migration from
Mediterranean countries to Western Europe, a significant
proportion of Turkish migrants did not return to Turkey. Although
some were forcibly returned because of restrictive policies, most
remained abroad. Between 1961 and 1973, labor migration from
Turkey to Europe surged, with approximately 525,000 Turkish
workers officially sent to Western Europe, 80% of whom
migrated to West Germany. During this period, the demographic
profile of Turkish labor migrants evolved. The proportion of
female workers increased, with nearly a quarter of legally
employed Turkish workers in West Germany being women. In
contrast, labor recruitment in other Western European countries
predominantly targets male workers. Additionally, the skill
composition of Turkish labor fluctuated: the proportion of skilled
workers dropped to just over a quarter of the total labor force
between 1968 and 1970 but rose to over a third by 1971. West
Germany showed a particular interest in skilled Turkish workers,
whereas the Netherlands recruited predominantly unskilled
laborers. By mid-1974, the number of Turkish workers in
Western Europe had grown substantially, with over 600,000
employed in West Germany and around 30,000 in the Netherlands.
Thousands more were employed in Austria, Switzerland,
Belgium, and France. By 1974, the total number of legally
employed Turkish workers across Europe exceeded 700,000,
reflecting the intense labor migration experienced by Western
Europe during this period (Penninx, 1982: 785-787).

The number of Turkish laborers sent to European countries
through official institutions is detailed in Table 9. In 1961, 1,476
workers were sent abroad for the first time. Over time, the
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number of labor migrants fluctuated, increasing during certain
periods and decreasing in others. By 1973, the number of
emigrants had reached 132,674. However, the 1973 oil crisis
significantly reduced labor demand in European countries,
resulting in a sharp decline in the number of workers sent abroad
to 18,272 in 1974. From 1961 to 1975, Germany emerged as the
primary destination for Turkish labor migrants, receiving
approximately 81% of all workers sent through official channels.
This highlights Germany’s pivotal role in shaping Turkish labor
migration during this era.

The predominance of Turkish migrants in Germany is of
particular significance to the history of Turkish migration.
Because of labor agreements, Turkish workers were sent to
various European countries to address labor shortages. However,
Germany has emerged as the primary destination for the largest
number of Turkish migrants. This migration flow fostered the
development of unique economic and sociological ties between
the two countries (Akyildiz, 2019: 81). Figure 3 illustrates the
growth of the Turkish and overall foreign population in Germany
over time. In 1960, only 2,700 Turks lived in Germany. However,
this number surged to over 2,000,000 by 1997, demonstrating
the profound impact of Turkish migration on German society
and bilateral relations (Abadan-Unat, 2002: 39). The figure
provides a comprehensive depiction of the growth and evolution
of the Turkish population in Germany from 1966 to 2018,
segmented by gender (male, female) and total population. In
1960, the Turkish population in Germany comprised
approximately 2,700 individuals. Over subsequent decades, this
figure experienced a substantial increase, exceeding 2,000,000
in 1998, marking a significant milestone in migration patterns.
However, after reaching its zenith, the Turkish population began
to decline steadily, eventually stabilizing at approximately
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1,500,000 by 2018. The data underscore a pivotal transition in
the migration trajectory, highlighting the long-term dynamics of
migration to Germany.

Turkish migration to Western FEurope, which spans
approximately 30 years, can be categorized into two distinct
phases. The first phase, from the early 1960s to the mid-1970s,
primarily consisted of labor migration driven by bilateral
agreements to address labor shortages in European countries.
The second phase, which began in the 1980s, demonstrated
diverse migration patterns. This included family reunification,
often facilitated through marriage migration and migration
influenced by Turkey’s domestic political and economic
conditions. Additionally, this phase saw an increase in
undocumented and illegal workers, along with the migration of
skilled specialists seeking better opportunities abroad (Akgiindiiz,
1993: 153).

The first notable characteristic of Turkish migration to
Europe was the predominance of migrants originating from the
wealthier and more developed regions of Turkey, particularly
Thrace, Marmara, and Northern Central Anatolia. Although this
trend has diminished over time, these regions continue to
contribute disproportionately to emigration relative to their
population share. By the end of 1974, the seven leading provinces
sending migrants abroad were Istanbul, Ankara, Izmir, Adana,
Bursa, Zonguldak, and Samsun. Collectively, these provinces
accounted for 42.5% of total emigration, with Istanbul alone
contributing 20.7%. In contrast, the least developed provinces in
southeast Anatolia, such as Hakkari, Siirt, Bitlis, and Van,
represented only 0.16% of total migrants between 1960 and
1974. Table 10 highlights that most migrants were of urban
origin. This is noteworthy given that only 33% of Turkey’s

Total

P O o P
DT DT AR 4D AR AT AR

Figure 3. Population Development of Turkish Citizens in Germany
(Source: Federal Office of Migration and Refugees, 2024).
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population resided in cities in 1965, which rose to 39% by the
1970s. However, Wilpert (1992, p. 179) challenged this
observation, arguing that labor migration records from Turkey to
Germany were statistically flawed. Both Turkey and Germany
relied on migrants’ residence information rather than their place
of birth, leading to inaccurate assessments of the urban-rural
divide. Wilpert emphasized that many Turkish workers originated
from small towns and villages, a fact that was obscured by the
reliance on residency data in migration surveys!’. Another
notable characteristic of Turkish migration to Europe was the
relatively high level of education and professional skills among
Turkish immigrants, especially when compared to the general
educational levels in Turkey at the time. Between 1961 and
1974, skilled workers comprised an average of 33.6% of all
Turkish migrants. For instance, in 1965, skilled migrants
accounted for 5%—10% of Turkish plumbers and electricians and
30%—40% of Turkish carpenters, bricklayers, and miners. It is
also significant to note that the average annual demand for
skilled labor in receiving countries during 1965-1974 was
39.2%. This indicates that Turkish migration patterns are closely
aligned with host countries’ labor market needs, reflecting the
importance of professional skills in facilitating migration
opportunities during this era!! (Akgiindiiz, 1993: 174-177).

The migration movement from Turkey to European countries
started in the 1960s with the recruitment of laborers and evolved
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Table 10. Some Characteristics of Turkish Immigrants

Years Gr.o ‘.‘p of city Male Skilled
origin
1961 54.2 96.9 448
1962 67.0 96.1 31.9
1963 77.6 91.5 24.5
1964 523 93.6 36.9
1965 549 78.3 39.0
1966 50.3 71.6 25.7
1967 54.3 60.5 30.5
1968 53.6 73.7 28.8
1969 56.6 80.0 24.5
1970 57.5 83.9 27.0
1971 524 83.9 35.5
1972 50.6 78.1 33.7
1973 48.9 80.1 42.0
1974 54.4 934 39.2

Source: (Akgiindiiz, 1993).

into flows of semi-skilled and skilled migrants. Following the
1960s and 1970s, countries such as the United States and Canada
shifted their immigration policies toward “selective skilled
migration policies,” developing systems that granted permanent
residence and work rights to skilled individuals. However,
European countries adopted similar policies only after the 1990s
and 2000s, establishing structured programs for skilled migrant
workers. In addition to individual visa programs implemented by
each European country for non-EU citizens, a unified system
aimed at attracting highly skilled workers from non-EU countries
was introduced. This program, known as the EU Blue Card,
facilitates the recruitment of skilled professionals from all
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Figure 4. Top 10 countries whose citizens were granted EU Blue Cards, 2018-2023 (Source: Eurostat, 2024).

10 Looking at the proportions of the total population living in cities and villages at that time (Akyildiz, 2022: 9-10), it is seen that this proportion in cities was 31.9 % in
1960, 34.4 % in 1965, and 38.5 % in 1970. Here, it can be said that the Turkish immigrants who went to Europe did not come from cities, as some authors have mentioned,

but mainly from villages and towns.

11 Akagiindiiz (1993: 177) was cited in various sources (Martin 1991, Gokdere 1978).
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European countries. This section provides an overview of the
number of skilled Turkish workers who have migrated from
Turkey to European countries in recent years.

In 2007, a Proposal for a Council Directive on the conditions
of entry and residence of third-country nationals for the purpose
of high-skilled employment was introduced, and in 2009, the
European Union formally adopted the Blue Card Directive
(European Commission, 2023). However, the implementation of
the Directive was subdue to the 2008 economic crisis and rising
unemployment levels across the Eurozone. In 2009, the European
Commission launched the “Blue Card” scheme to facilitate
access to the labor market for highly skilled third-country
nationals. The scheme provides socio-economic rights, favorable
conditions for family reunification, and the ability to move
within the EU. The adoption of the Blue Card scheme has
gradually included Turkish citizens. For instance, 112 of the
3,364 Blue Cards issued in 2012 were granted to Turkish
nationals. This figure increased to 409 of 12,954 in 2013, 447 of
13,860 in 2014, 559 of 17,072 in 2015, and 715 of 20,947 in
2016. Germany issued most of these Blue Cards, reflecting its
prominent role in attracting skilled labor from Turkey. The Blue
Card is not the only way to target highly skilled migrants from
Turkey. The 2011 “Single Permit Directive” offers an additional
pathway for highly skilled Turkish migrants to enter the EU.
This directive supports the permanence of migrants by enabling
those already residing in an EU Member State to obtain a permit,
regardless of their initial reason for admission (Sanchez-
Montijano et al., 2018: 7-8).

Figure 4 illustrates the top 10 countries with the highest
number of Blue Cards issued by the EU. As depicted in the data,
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21,228 out of the 91,903 Blue Cards issued in 2023 were granted
to Indian citizens, accounting for approximately 23.1% of the
total. Russia follows with 9,488 Blue Cards, representing 10.3%,
while Belarus ranks third with 5,294 cards (5.8%), and Turkey
occupies the fourth position with 5,803 cards, corresponding to
6.3%. Between 2018 and 2023, brain drain from Turkey to
Europe reached critical levels, with more than 22,000 skilled
individuals emigrating. Specifically, the number of Turkish
nationals granted Blue Cards rose from 1,518 in 2018 to 5,803 in
2023. Cumulatively, 2,242 Turkish citizens were issued Blue
Cards between 2012 and 2016, while this figure increased
sharply to 22,028 between 2018 and 2023, resulting in a total of
nearly 24,000 over the past 11 years. This trend underscores
Turkey’s increasing vulnerability to a substantial loss of human
capital. The consistent rise in skilled migration reflects the
country’s critical position among nations experiencing significant
brain drain, with potential long-term implications for its socio-
economic and innovation capacities.

Figure 5 illustrates the remarkable increase in the number of
Turkish nationals granted Blue Cards, a visa category for highly
skilled migrants, between 2012 and 2023. Starting with only 112
recipients in 2012, the figure surged to 5,803 by 2023,
representing an approximately 52-fold increase over the 11-year
period. Notably, a sharp rise is evident from 2018 onward, with
the number reaching 4,157 in 2021, 5,234 in 2022, and peaking
at 5,803 in 2023. In total, 25,049 highly skilled Turkish nationals
emigrated to Europe during the 2012-2023 period under the
Blue Card scheme. This trend highlights the increasing outflow
of Turkey’s skilled workforce to European countries, underlining
the growing demand for highly skilled professionals within the
European labor market. Simultaneously, it reflects a significant
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Figure 5. The Rising Trend of Blue Card Holders from Turkey (Source: Eurostat, 2024).
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brain drain from Turkey, emphasizing Turkey’s substantial loss
of human capital and the critical role in fulfilling Europe’s skilled
labor needs.

3.1. THE HISTORICAL DEVELOPMENT AND
POLICIES OF BRAIN DRAIN IN EUROPE

Following World War II, Europe concentrated on rebuilding
efforts to recover from the devastating impact of the war and
achieve rapid economic recovery. Industrialization, infrastructure
projects and the expansion of the service sector necessitated the
recruitment of migrant labor when local workforces were
insufficient. Countries like Germany, France, Belgium, and the
Netherlands developed various policies to attract both unskilled
and skilled labor during this period. For instance, Germany’s
“Gastarbeiter” (guest worker) program drew a significant labor
force from countries such as Turkey, Greece, and Italy.
Meanwhile, Switzerland and the Benelux countries have initiated
temporary worker programs targeting skilled professionals like
engineers and technicians. The Marshall Plan’s financial aid
accelerated industrial production, thus increasing the demand for
labor. However, after the 1973 oil crisis, policies shifted from
unskilled labor migration to more selective, skill-oriented
approaches (Hansen, 2003; Zimmermann, 2005).

From the 1990s onward, Europe faced demographic
challenges such as an aging population and declining birth rates,
prompting the reinforcement of skilled migration policies.
Addressing workforce shortages in technology, engineering, and
healthcare sectors has become crucial for maintaining
competitiveness in the global talent race. In this context, the EU
introduced the Blue Card scheme in 2009, aiming to attract
skilled labor to its member states. The Blue Card system was
designed with criteria such as minimum salary threshold,
professional qualifications, and employment contracts. However,
implementation  inconsistencies among  countries and
bureaucratic hurdles have limited its success. For example, the
inability of Blue Card holders to move freely between EU
countries hindered the system’s effectiveness (Facchini and
Lodigiani, 2014). Additionally, European education policies
were restructured to support skilled migration. The Bologna
Process facilitated the harmonization of education systems and
mutual recognition of university degrees, thus easing the mobility
of skilled individuals throughout Europe. The 2004 and 2005
European Council Directives simplified the admission of
researchers and students from third countries and allow them to
work in multiple EU countries. Germany introduced a Green

Card program for IT specialists and later integrated it into the

Blue Card system. France offered a “Skills and Talents Visa” for
individuals with scientific or economic potential, while the
Netherlands launched the “Highly Skilled Migrant Program” to
attract individuals meeting specific salary thresholds (Boucher,
2020). Nevertheless, Europe’s skilled migration policies have
encountered challenges. Language proficiency requirements,
high salary thresholds, and other selective criterion deter
candidates, particularly those from low-income countries.
Moreover, significant barriers exist regarding gender equality
and ethnic diversity. High salary thresholds and complex
bureaucratic processes limit opportunities for women and
migrants from underdeveloped countries. For instance, although
Germany’s Green Card program initially addressed a significant
labor shortage, its stringent qualification requirements
diminished its anticipated impact.

In conclusion, demographic and economic challenges have
driven Europe to shape its skilled migration policies. To maintain
competitiveness in the global talent race, these policies facilitate
the integration of skilled individuals and provide flexible entry
into labor markets. However, the long-term success of these
policies relies on enhanced inter-country coordination and the
development of mechanisms to support integration processes.
Furthermore, the alignment of education and labor market
policies remains a critical priority for advancing Europe’s
economic growth and technological innovation capacity.

4. CONCLUSION AND EVALUATION

Different regional dynamics and policies have shaped
Turkey’s brain drain, which has increased since the 1960s.The
brain drain to the United States has been particularly driven by
the motivation of highly skilled individuals to integrate into
fields such as technology, science, and academia. Between 2001
and 2023, 42,257 Turkish citizens migrated to the United States
solely through H-1B visas, clearly demonstrating the significant
loss of Turkey’s skilled human capital. Additionally, from 2007
to 2021, more than 2 million applications were made for the
Green Card program, of which 15,506 applicants successfully
obtained visas and settled in the United States. This situation
reflects not only a substantial loss of highly skilled individuals
but also a broad drain of human resources from Turkey. The
brain drain to Europe, on the other hand, initially began as labor
migration and eventually shifted toward a focus on skilled labor.
Between 2012 and 2023, 25,049 Turkish citizens migrated to
European countries through the Blue Card program, clearly
reflecting Turkey’s loss of knowledge and expertise. In particular,
between 2018 and 2023, 22,028 individuals were granted Blue
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Cards and settled in Europe. During this period, Germany
became the most preferred destination for Turkish migrants,
followed by the Netherlands, France, and Belgium. The Blue
Card program in Europe which offers advantages targeted at
skilled labor, has accelerated Turkey’s human capital losses.
These developments have negatively impacted Turkey’s
economic, technological, and scientific development, posing
significant challenges to its long-term national goals.

To address Turkey’s brain drain problem and safeguard its
skilled human capital to contribute to national development,
specialized policies must be devised with distinct focuses on the
United States and Europe. For the United States, the primary
emphasis should be on enhancing academic and technological
collaboration. Regular engagement with Turkish scientists,
engineers, and entrepreneurs in the U.S. should be established to
develop joint projects and encourage their contribution to
research and development initiatives in Turkey. For instance,
mechanisms such as joint funding programs and academic
exchange schemes can facilitate the utilization of expertise from
the diaspora. Additionally, attractive incentive packages should
be designed to support the return of skilled professionals who
have migrated to the U.S. These packages could include
competitive job opportunities in technology development zones,
research grants, and programs promoting high-quality living
standards. Furthermore, strengthening partnerships with the
Turkish diaspora through digital platforms and networks that
facilitate international knowledge transfer is essential. Such
networks would not only foster investments by Turkish
entrepreneurs and academics in the U.S. but also generate
significant economic and scientific gains for Turkey. For Europe,
sustainable collaboration models should be developed to
maintain the connections of skilled labor with Turkey. Initiatives
involving Turkish academics, engineers, and entreprencurs
residing in Europe should establish investment and knowledge-
sharing mechanisms for Turkey’s strategic sectors. In particular,
bilateral agreements can be pursued with European countries to
encourage the return of Blue Card holders to Turkey. Additionally,
government-supported financing programs could be offered to
incentivize members of the Turkish diaspora to economic
investments and entrepreneurial activities. Organizing Turkey-
based diaspora events could further strengthen Turkish
professionals’ social and cultural ties abroad, serving as a
platform to motivate their contribution to Turkey’s development
goals.

In general, Turkey should establish a Global Talent Pool to
monitor and engage its skilled human capital on an international

scale. This pool would provide information on the expertise,
professional fields, and international achievements of skilled
individuals who have emigrated from Turkey, enabling their
integration into Turkey’s developmental strategies. Furthermore,
to encourage reverse brain drain, it is essential to implement
financial and social incentives alongside the simplification of
bureaucratic procedures. For instance, returning individuals can
be offered tax exemptions, high-skilled job opportunities, and
academic positions. In addition, comprehensive reforms are
necessary to strengthen Turkey’s education system and labor
market to retain skilled workforce at a global level. To achieve
its sustainable development goals, Turkey must adopt a holistic
policy framework that addresses both domestic and international
dimensions. These policies should be periodically reviewed in
the context of international collaboration to ensure effectiveness.
In this way, Turkey can simultaneously safeguard its human
capital and enhance the flow of international knowledge, paving
the way for achieving its long-term economic and technological
objectives.
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0z

Bu arastirma, son 10 yillik stirecte iklim degisikligi ve beseri faktorlerin ortak etkisi altinda tamamen kuru(tul)mus olan Marmara Goli'nde (Manisa) yasanan
surreci iklim degisikligi-catisma-goc iliskiselligi baglaminda mercek altina alarak politik ekoloji perspektifinden irdelemeyi amaclamaktadir. Bu baglamda
calismanin, insan ve dogal streclerin ortak etkisi altinda ortaya cikan cevresel sorunlarin kaynagini politik ekolojiden hareketle aciklayan literatiire katkida
bulunacagi dustinilmektedir. Calismanin temel veri kaynagini nitel gériisme ve gézlem notlari olustursa da gol ve cevresi ile ilgili istatistiksel verilerden ve
literatiirden de 6nemli dlctide yararlanilmistir. Bulgular, cevrenin bir meta alani olarak gorildigu ve buna bagli olarak kétl yoneti(si)m uygulamalarinin
varlik gosterdigi bu yerlerde iklim degisikliginin carpan etkisi yaparak tarimsal verim kayiplari, distik yogunluklu catismalar ve go¢ hareketleri tGizerinde
belirleyici bir etkisinin oldugunu gostermistir. Calisma, iklim degisikligi ile birlikte insan kaynakl cevresel sorunlarin giderek daha genis alanlari etkisi altina
aldig1 glinimuiz Turkiye'sinde basta su kaynaklari olmak tizere iklimle iliskili sektorler Gizerinde saglikli, strdirilebilir ve hakga politikalarin yiritilememesi
neticesinde nelerin yasanabilecegini; ve buna yonelik 6nlemler almanin tercihten ¢ok aciliyet gerektiren bir gereklilik oldugunu vurgulayarak ilgili tim
kurumlarin dikkatlerini cevre dostu politikalara cekmeyi 6nermektedir.

Anahtar kelimeler: Marmara Goli, iklim Degisikligi, Catisma, Géc, Politik Ekoloji

ABSTRACT

This research aims to examine the process experienced in Lake Marmara (Manisa), which has completely dried up over the last 10 years because of the
combined effects of climate change and human factors, from the perspective of political ecology by focusing on the interrelationship between climate
change, conflict, and migration. In this context, this study contributes to the literature that explains the sources of environmental problems arising from the
combined effects of human and natural processes through the lens of political ecology. While the main data sources for the study consist of qualitative
interviews and observation notes, significant use has also been made of statistical data and literature related to the lake and its surroundings. The findings
reveal that climate change has a multiplier effect in places where the environment is viewed as a commodity and, consequently, poor governance practices
are prevalent, significantly affecting agricultural yield losses, low-intensity conflicts, and migration movements. This study investigates the potential
consequences of failing to implement healthy, sustainable, and equitable policies in climate-related sectors, particularly water resources, in today’s Turkey,
where human-induced environmental problems are increasingly affecting larger areas because of climate change. It emphasizes that taking measures in
this regard is an urgent necessity rather than a choice and suggests that all relevant institutions should pay attention to developing environmentally
friendly policies.

Keywords: Marmara Lake, Climate Change, Conflict, Migration, Political Ecology
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EXTENDED ABSTRACT

One of the most significant consequences of climate change, a global and shared issue, is its role in causing conflicts and migration.
This phenomenon manifests, sometimes directly, and sometimes indirectly. Climate-related disasters that lead to migration in various
parts of the world at different levels of intensity exert pressure on resources, particularly in impoverished countries where climate-
dependent production practices prevail. This pressure, in turn, strengthens existing conflict patterns or gives rise to new ones in the
absence of such conflicts. This situation worsens, especially in regions with prevalent poor environmental governance practices and
human-induced errors. The political ecology approach is widely used in research to explain or analyze such events through case studies.
Since the 1980s, a substantial body of literature has emerged from the political ecology perspective, addressing the interrelationship
between climate change, conflict, and migration across various contexts and numerous case studies.

This study discusses a relatively new and contemporary approach to political ecology through a specific case. This study examines
the process experienced at Lake Marmara, which has dried up over the last 10 years because of the combined effects of human factors
and climate change, from a political ecology perspective, focusing on the interplay between climate change, conflict, and migration. As
part of the study, a field trip was conducted to the region in the summer of 2022, during which interviews were held with residents of
nearby villages and NGO representatives actively investigating the reasons for the lake’s desiccation. In total, eight interviews were
conducted. Additionally, statistical data on the physical and socioeconomic changes in and around the lake were obtained from the
General Directorate of Meteorology (MGM), Remote Sensing, and the Turkish Statistical Institute (TUIK). These data were used to
construct a comprehensive framework based on a multifaceted and extensive dataset.

The findings indicate that improper human activities dominated the lakeis drying up, with climate change acting more than a catalyst
in this process. The intense use of surface and groundwater resources that feed the lake for various purposes, coupled with the increase
in drought events and evaporation linked to rising temperatures, led to a gradual decline in the lake’s water levels since 2013, ultimately
resulting in its complete drying up by 2022. After the lake had dried up, conflicts erupted between local residents over the newly exposed
land. Severe climatic conditions also led to significant losses in agricultural productivity, prompting some villagers who previously relied
heavily on fishing to migrate to nearby towns and districts.

The processes experienced at the lake can be interpreted through political ecology. Theperception of the environment as a commodity
by local power actors and, to some extent, the local population, prioritizing their own interests, has led to the disappearance of this natural
wonder, which once offered numerous natural and sociocultural riches. All these events provide tangible examples of what might occur
if healthy and sustainable policies and practices are not implemented, particularly in water resources and other climate-sensitive sectors
in contemporary Turkey, where the effects of drought are intensifying daily. Therefore, Turkey must prioritize sustainable, environment-
and human-centered studies and planning, especially concerning water resources and other climate-sensitive areas. Lake Marmara
clearly demonstrates the consequences of misguided policies and practices in these areas and highlights Turkey’s potential risks in this
regard.
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1. GIRIS

Iklim degisikligi ve giivenlik iliskiselligini konu edinen
literatiir 6zellikle son 15-20 yilda akademi basta olmak iizere
bir¢ok kurumun ilgi odag: haline geldi (Abrahams, 2020). Gida,
su, arazi bozulumu, tarimsal verim kaybi1 ve go¢ basta olmak
iizere iklim degisikliginin bir dizi g¢atismalara yol agtigini
savunan literatiir giderek biiylimektedir (Abu, Codjoe ve Sward,
2014; Busby, 2021; Bushesha, 2020; Dumenu ve Obeng, 2016;
Edwards, 2008; Gray ve Wise, 2016; Helen, Emmanuel ve
Sussan, 2020; Henderson, Storeygard ve Deichmann, 2014;
Hermans ve Garbe, 2019; Hesse ve Cotula, 2006; IPCC, 2022, s.
1393-1394; Kolmannskog, 2009, s. 6-7; Liwenga, Kwezi ve
Afifi, 2012; Marchiori, Maystadt ve Schumacher, 2012;
Morrissey, 2014; Nawrotzki ve De Waard, 2018; Podesta ve
Ogden, 2008). Bugiin diinyanin bir¢ok yerinde iklim ile iligkili
afetlere bagl olarak su kaynaklari, tarim arazileri ve yerlesim
birimleri tizerindeki baski artmistir. Bu durum 6zellikle kaynak
kithiginin varlik gosterdigi ve iklime bagli bir iiretim geleneginin
hiikiim siirdiigii bolgelerde daha belirgindir (Feng, Krueger ve
Oppenheimer, 2010; Hoffman vd., 2020; IPCC, 2014a, s. 19;
Morales-Muiioz vd., 2020; Raleigh, 2010; Schlenker ve Roberts,
2009). Iklim degisikligi bu olumsuz olaylarin artmasina yol
acarken, var olan dogal ve kit kaynaklar iizerinde ise gii¢
odaklarinin lehine olacak sekilde asimetrik durumlar ortaya
cikabilmektedir. Cevrenin ve dogal kaynaklarinin paylagilmast
ve mekansal organizasyonu biiylik 6l¢iide sermayeyi ve giicii
elinde bulunduran kesimlerin kontroliinde gerceklesirken, asil
hak sahipligi olan kesimler ise magdur konuma diigiip ortaya
¢ikan zararlarin neden oldugu yikimin da yikiinii ¢gekmektedir.
Bu baglamda iklim degisikliginin de belli 6l¢iide etkisinin
oldugu cevresel sorunlarin varlik gosterdigi alanlarda ortaya
cikan toplumsal gerginlikler smifsal esitsizliklerin ve gii¢
iligkilerinin bir yansimasi olarak belirmektedir. Bu agidan boyle
yerleri politik ekoloji perspektifinden hareketle yorumlamaya ya
da agiklamaya ¢alismak son derece olanakli hale gelmektedir.

Iklim degisikliginin cevresel ortam iizerinde yarattig1 baski
¢ogu zaman politik aktdrlerin  konumlanigina  gore
sekillenmektedir. Doganin ya da ¢evrenin bir meta alani olarak
goriilmesi, telafisi olmayan sonuglara yol acabilmektedir.
Cevresel felaketlerin bugiin her zamankinden daha fazla artmis
olmasinda insan kaynakli yanlis uygulamalarin en az iklim
degisikligi kadar payi vardir. Kentsel altyapilarin iklimsel/
atmosferik afetlere direngli olmayisi, tarimsal ve hayvansal
iretimin iklime uyumlu hale getirilememesi, su kaynaklarmin
stirdiiriilebilir ve efektif olarak kullanilamamas1 ve siralanabilir

bir¢ok yanlis uygulama ya da yaklagim tahribatin yiikselmesine

neden olmaktadir. Neoliberal politikalarin belirginlesmeye
basladig1 1980’lerden bu yana doga tizerindeki baski daha artmis
ve bu alanlar toplumsal tansiyonun hi¢ dinmedigi mekanlara
dontismiistiir.

Cevresel kosullar ile go¢ arasindaki iliski karmagiktir (Black
vd., 2011). Kiiresel bir ¢evre sorunu olan iklim degisikligi
dogrudan goglere yol agtig1 gibi kimi zaman da carpan etkisi
yaparak dolayli yoldan goclere neden olmaktadir (Balsari,
Dresser ve Leaning, 2020; Bendandi, 2020; Black vd., 2011;
Brown, 2008, s. 9-10; Goren ve igduygu, 2023; Hoffman vd.,
2020; Hugo, 2011; IDMC, 2021, s. 48; Kibreab, 2009; Koubi,
2019; Myers, 2002; Reuveny, 2007). Tklimsel afetlerin siklik ve
siddet diizeyinin artmig olmasi diinyanin her bolgesi i¢in ama
ozellikle de az gelismis bolgeleri i¢in ciddi bir tehdit
olusturmaktadir. Diinyanin birgok yerinde iklimsel/atmosferik
afetlere bagli olarak kiy1 erozyonu, tarimsal ve hayvansal verim
kayiplar1, arazi bozulumu, biyogesitlilik kaybi, su ve gidaya
erismede zorluklar yasanmaktadir. Yiiksek 1sinma ve enerji
birikimine bagl olarak sel/taskin, firtina, kuraklik, sicak hava
dalgalar1 ve orman yanginlart gibi afetlerde belirgin bir artis
gozlenmektedir (CRED, 2023; IDMC, 2023; Tekin ve Deniz,
2023). Bu afetlerin yogun olarak meydana geldigi bolgelerde ise
go¢ hareketleri kagmilmaz hal almaktadir (McAuliffe ve
Triandafyllidou, 2021). Kaynak kitligiin oldugu, gida ve suya
erisimin zor oldugu bdlgelerde ise iklimsel/atmosferik afetler
¢ogunlukla catismalara yol agarak (IPCC, 2022, s. 1174; Okoli
ve Atelhe, 2014) veyahut mevcut catisma kaliplarini
gliclendirerek (IPCC, 2019, s. 516) goclere neden olmaktadir
(Buhaug ve Von Uexkull, 2021; Tiirkes ve Tekin, 2024). Ornegin
Nijerya ozeline yapilan bir ¢aligmaya gore iklim degisikligi
ozelde kurakligin neden oldugu otlak azligi ve su kithgi
sorunlarina bagl olarak {ilkenin kuzeyinde gdgebe yasam tarzi
ile gecimlerini saglayan gruplarin su kaynaklarinin daha bol
oldugu giiney kesimlerine dogru go¢ ettikleri ve bunun
sonucunda da gogebeler ile yerlesikler arasinda gatigmalara
sebebiyet verdigi belirtilmektedir (Helen vd., 2020). Benzer
sekilde Afrika’daki Cad Golii {izerine yapilan bir ¢aligmada,
cekilmeye bagli olarak kaynak kitliginin olustugu ve bunun
sonucunda da yorede yasayanlar arasinda catisma ve goglerin
ortaya ciktig1 ifade edilmektedir (Onuoha, 2008). Bu nedenle
iilkelerin ¢ogu yeni ve giincel olan bu meselenin yol agacagi
endigeleri ongodrdiikleri i¢in konuyu daha ¢ok bir giivenlik
sorunu olarak algilama egilimindeler (Gemenne, 2015, s. 162;
Homer-Dixon, 1991; Oakes, Banerjee ve Warner, 2020, s. 253-
254; Smith, 2007; Ullman, 1983).
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Kuraklik tiim iklimsel afetler i¢inde gog ile baglantisalligi en
muglak olan afettir. Bu olay dogrudan go¢ hareketlerine yol
acmak yerine daha ¢ok bagka faktorlerle bir araya gelerek etkide
bulunmaktadir (Hermans ve McLeman, 2021). Kurakligin
belirgin olarak yasandig1 bolgelerin biiyiik bir boliimiinde su ve
gidaya erisimde dnemli zorluklar, artan niifus baskisina karsilik
ortaya ¢ikan verim kayiplari ve kaynak kitligr sorunlart
catismalara, catismalar da goclere yol agmaktadir (Abel,
Brottrager, Cuaresma ve Muttarak, 2019; Alessandrini, Ghio ve
Migali, 2021; IPCC, 2014b, s. 1175). Iklim degisikligi ve beseri
kaynakli yanlis uygulamalar yiiziinden su kaynaklarmin
azalmaya bagladig1 yerlerde catigmalar (Nagabhatla, Cassidy-
Neumiller, Francine ve Maatta, 2021; Onuoha, 2008; Rodriguez-
Labajos ve Martinez-Alier, 2015) ve gocler (Mohammadi
Hamidi, Nazmfar, Fuerst, Yazdani ve Rezayan, 2022; Schmidt,
Gonda ve Transiskus, 2021; Radel, Schmook, Carte ve Mardero,
2018) kac¢imilmaz bir sonug olarak belirmektedir. Kurakligin en
onemli iklimsel afet olarak goriildiigi iilkelerde sulak alanlarin
korunmasi, yeralt1 ve yiizey sularinin bilingli ve planli olarak
kullanilmast hem saglikli ve stirdiiriilebilir bir tiretim i¢in hem
de toplumsal diizenin korunmasinda ve devamliliginda hayati bir
nitelik arz etmektedir. Bu tarz yerler dogal ve sosyal birgok
bilesenin varlik gosterdigi dnemli yasam alanlaridir.

Tiirkiye hem bulundugu konum itibariyle hem de fiziki ve
beseri cografya dzellikleri itibariyle iklim degisikligi hassasiyeti
yiiksek olan bir {ilkedir. Senaryo ve saha bazli yapilan
caligmalarin 6nemli bir kismi, Tiirkiye genelinde iklimle iligkili
afetlerin artacagini, tiim afetler icinde ozellikle kuraklik ile
ilintili olaylarin sikliginda artis yasanarak iilke geneline yayilim
gbsterecegini ongormektedir (Bayram ve Oztiirk, 2014, s. 294,
297-298; Cigek ve Ataol, 2009; Demir vd., 2013, s. 5; Kadioglu,
2012, s. 51; Onol, 2007, s. x1v- xv; Onol ve Semazzi, 2009;
Selek ve Tungok, 2014, s. 2; Tekin, 2023, s. 130, 161, 164-183,
242, 244, 252; Turkes vd., 2020; UNDP, 2015; UNEP, 1992;
Yagbasan, 2016, s. 209; Yagbasan ve Yazicigil, 2012, s. 3). Bu
durum, su zengini olmayan 6zellikle de tarimsal tiretimin 6nemli
bir kismmin sulamaya bagimli oldugu Tiirkiye gibi iilkelerde
ciddi sorunlara yol acabilmektedir (Statista, 2023).
Krishnamurthy, Lewis ve Choularton’un (2014) yaptigt
calismada Tiirkiye’ye yakin tilkelerin énemli bir kisminin iklim
degisikligi karsisinda oldukc¢a hassas oldugu, ileride gida ve su
kaynaklari ile ilgili birgok sorunun giin yiiziine ¢ikabileceginin
altin1 ¢izmektedir. Temel gecim kaynag biiyiik olciide tarim ve
hayvancilik faaliyetlerine bagli olan kirsalda yasayan insanlar
i¢in, siirekli ve biiyiikk 6l¢ekli yasanan kurakliklar dnemli bir

tehdit kaynagidir. Sik sik ve siddetli bir bigimde ortaya ¢ikan
atmosferik kokenli afetler tarimsal tiretimi sekteye ugrattig1 gibi
toplumsal olaylarin da bas gostermesini tetikleyebilmektedir.
Ornegin tarimsal iiretimin yeralt1 veya yiizey sularina bagh
oldugu bolgelerde su kaynaklarinin tiikkenmesi ile birlikte arazi
iizerinde baski artarken bazen de kirsalda geginmekte zorlanan
bazi kimseler kentsel alanlara go¢ etmek durumunda kalmaktadir.
Yapay ve dogal kosullarin ortak etkisi altinda kuruyan Marmara
Goli'niin  ¢evresinde yasananlar yukarida siralanan bazi
olaylarmn somut &rneklerini bizlere gdstermektedir. iklim
degisikligi, insan miidahalesi, go¢, ekolojik yikim, sulak alan
yonetisimi, toplumsal gerilim ve rant gibi ¢ok yonlii olgusal
faktoriin tiirlii bigimlerinin goriildiigli Marmara Goli, spesifik
bir vaka olmasi yoniiyle 6nem arz etmektedir. Bu arastirma,
Marmara Go6li’nde yasanan durumu c¢ok yonlii ve genis bir
perspektif 1s1ginda mercek altina alarak iklim degisikligi ve
beseri faktorlerin ortak etkisi altinda politik ekoloji
perspektifinden hareketle ¢atigma ve gog iliskiselligi baglaminda
tartismay1 amaglamaktadir.

1.1. Caliyma Alani

Marmara Golii, Manisa’nin Salihli, Ahmetli ve Golmarmara
ilgeleri arasinda Gediz Vadisi igerisinde yer alan aliivyal bir set
goludiir (Sekil 1). Kabaca 12 km uzunluk ve 6 km genislik ile 70
km?’lik alani (Softaoglu ve Ustaoglu, 2023) kaplayan goliin
ortalama derinligi 3-4 m’dir (Kdorbalta, 2019). Tarihi devirlerde
Gygian Goli (Vardar, 2018) olarak anilan gol, farkli tiirden
birgok baligin (ilhan ve Sar1, 2013) ve kusun (Giil, 2008) yasam
alan1 oldugu i¢in biyolojik ¢esitliligin oldukca yiiksek oldugu bir
yerdi(r). Bununla birlikte g6l hem ekonomik hem de rekreasyon
faaliyetleri acisindan yoredeki insanlarin yasamlarini dnemli
Olciide etkilemektedir. Cevresinde yer alan tarim arazilerinin
onemli bir kismmimn su ihtiyacin1 karsilayan gol, balik¢ilik
faaliyetlerine sahne olmasi nedeniyle de Onemli bir gelir
kapisidir. Oyle ki gdl cevresinde yer alan mahallelerde!
yasamlarint siirdiiren 2700 kisi tarimsal sulama veyahut
balikcilik faaliyetleri yoluyla gélden yararlanmaktadir (Korbalta,
2019). Ayrica goliin turistik ¢ekiciligi ve rekreatif alanlara sahip
olusu da ona dnemli bir sosyal mekan misyonu ytiklemistir.

Gol ¢evresinde yasayan insanlarin gegim kaynaklari biiyiik
Olciide tarimsal iiretime dayalidir. Yorede 6zelikle tiziim, zeytin,
pamuk, karpuz, kavun ve tiitlin tarim1 yaygindir. Golde yapilan
balikeilik faaliyetleri de yore insanmin ekonomisini dnemli
olciide etkilemektedir. Goliin varligimi siirdiirdiigii donemlerde,

1 Manisa, biiyiliksehir statiisiinde yer aldig1 i¢in koy ifadesi yerine “mahalle” kavrami kullanilmistir.
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Figure 1. Study area

yilda ortalama olarak 800 tona ulagan balik tiretimi s6z konusu
idi (Ar1 ve Derindz, 2011). Bununla birlikte Sazkdy’de varlik
gosteren sazliklar da ozellikle eskiden civar koylerde ikamet
eden bazi kisilerin temel gecim kaynagini olusturmaktaydi (Art
ve Derindz, 2011). Hizli ¢ekilmeye bagli olarak bu iiretimler de
siire¢ i¢inde ortadan kalkmustir.

2.  POLITIK EKOLOJi

Politik ekoloji, cevresel sorunlarin nedenlerini ve sonuglarini,
ekonomik ve sosyal boyutlarm1 da kapsayacak sekilde siyasi
perspektiften ve elestirel sekilde ele almaya calisir (Cakur,
Glimiis¢ii ve Tag, 2020; Giilersoy ve Dursun, 2023, s. 61; Okoli
ve Atelhe, 2014). Bu bakis agisiyla, sadece dogal bilimsel verileri
degil, aym zamanda tarihsel, cografi, sosyolojik ve politik
analizleri de kapsayarak, cevresel problemlerin kokenini ve
¢oztimlerini daha kapsamli bir sekilde anlamaya c¢alisir. Bu
yaklasim, insanlarin dogayla olan iliskilerini, c¢evresel
kaynaklarin dagilimini ve ¢evresel adaleti ele alarak, politik
stireglerin ve karar alma mekanizmalarinin doga tizerindeki
etkilerini inceler. Cevresel degisimlerin genellikle belirli politika
kararlari, endiistriyel uygulamalar veya ekonomik politikalarla
iliskilendirildigi bir ¢ercevede, bu degisimlerin arkasindaki gii¢
dinamiklerini ve toplumsal etkilesimleri arastirir (Andersson,
Brogaard ve Olsson, 2011). Ayrica, ¢evresel adaletsizliklerin ve

kaynak dagilimindaki esitsizliklerin nasil siyasi ve ekonomik
stireclerle iligskilendirildigini anlamaya calisir. Cakir ve Tas
(2023) insan ve dogal ortam arasindaki yogun ve girift iliskiye
bagl olarak kentlerin ¢evreden soyutlanamayacagini hem
kentsel mekanin bizzat kendisinin hem de ¢eperinde yer alan
unsurlarin dogal ortami sekillendirmedeki roliine binaen politik
kimlik icerdiklerini ifade etmektedirler. Bu baglamda
bakildiginda aslinda c¢evre ve mekén iizerine yiiriitiilen tim
uygulamalar1 politik ekoloji olarak yorumlamak miimkiindiir.
Ciinkii dogal ¢evrenin ve mekanin insan tarafindan kullaniliyor
veya sekilleniyor olmasi nihayetinde politik bir eylemdir (Islar
ve Boda, 2014).

Politik ekolojinin temel arglimanlarindan biri, cevresel
problemlerin sadece “dogal” olaylar olmadigi, ayn1 zamanda
siyasi ve ekonomik gii¢c iliskileriyle de yakindan iliskili
oldugudur. Bu baglamda, esitsizlik, somiirii ve marjinallestirme
gibi olgularin, ¢evresel bozulma ve adaletsizliklerle nasil
baglantili oldugunu arastirir. Sermayenin birikimi sonucu
yeniden iretilen kentsel mekan sadece i¢inde barindirdigi
dezavantajli gruplar1 somiirmekle kalmiyor ayni zamanda
kentsel mekan ¢geperinde yer alan ekosistemleri ve su kaynaklarini
kirleterek ya da yok ederek dogal ¢evreyi de somiirmektedir.
Doga burada bir meta/nesne alani olarak kapitalizmin insafina
birakilir ve siirekli somiiriiye bagli olarak hem kenti olusturan

195



TEKIN, DENIiZ / Cografya Dergisi — Journal of Geography, 2024, 49: 191-210

bilesenler arasinda hem de kent-doga dongiisiinde asimetrik
esitsizliklerin ortaya ¢ikmasina yol agar (Harvey, 2003). Politik
ekoloji bu esitsizliklerin toplumsal boyutlarint ortaya koyarak,
sosyal adaletin sadece insanlar arasinda degil, insanlar ve doga
arasinda da saglanmasi gerektigini savunur. Politik ekolojistler,
bu giic dengesizliklerinin, kimlerin g¢evresel risklere maruz
kaldigini, kimlerin bu risklerden en ¢ok etkilendigini ve kimlerin
karar verme siireclerinde s6z sahibi oldugunu belirledigini
savunur. Diinyanin 6nemli problemleri arasinda gosterilen
ormansizlagsma, su kirliligi ve tarimsal bozulma gibi birgok
sorunun kaynaginda farkli form ve biytklikteki iktidarlar
yatmaktadir. Politik ve ekonomik faktorlerin g¢evreyi nasil
sekillendirdigi ve yine bunlarin c¢evre tarafindan nasil
sekillendigine odaklanarak, sadece gevreyi politik bir mercekten
ele almaz ayni zamanda politik siirecleri “ekolojiklestirerek”
gelencksel ve siradan yaklagimlardan uzaklastirir (Andersson
vd., 2011).

Kapitalist {iretimin, mekani degistirme ve doniistiirme
stirecini ¢ok eskiye gotiirmekle birlikte kiiresel 6l¢ekteki belirgin
goriiniimii 19. yy’a dayanmaktadir. Ucuz insan emegi ve doga
sOmiiriisii iizerine kurulu bu tiretim sekli, siirekli birikim ve daha
fazla kazanc giidiistiyle mekan ve c¢evre iizerinde dramatik
sonuglara yol agan 6nemli olaylara neden olmustur. Neoliberal
politikalarin yayginlagsmasiyla birlikte mekani, ¢evreyi ve insant
etkileyen olumsuz olaylarin yansimalar1 doruk noktasina
ulasmisti.  Nitekim bu ideolojik iiretim  bigimlerinin
belirginlesmeye basladigi 1980°li yillar ayn1 zamanda politik
ekoloji calismalarinin da ortaya ¢ikmaya basladigi yillara denk
gelir (Andersson vd., 2011; Cakir vd., 2020). Hatta Walker
(2005), insan-¢evre ¢aligmalarinda baskin ve yerlesik bir hale
gelen bu yaklasimin (politik ekoloji), ayn1 kokten gelen dncii
konumundaki “kiiltiirel ekoloji”yi bile geride biraktigini savunur.
Bu nedenle politik ekoloji calismalari insan kaynakli yanlis
uygulamalarin ve dogal olaylarin bdylesine arttigi gliniimiiz
diinyasinda insan-¢evre iligkilerini anlamada kilit bir role
sahiptir.

Sonug olarak, politik ekolojinin sundugu kapsamli bakis
acist, ¢evresel problemleri daha iyi anlamamiza ve ¢oziimler
iretmemize yardimeci olur. Ayrica cografi ve politik ekoloji
perspektifi, biiyiik istatistiksel veriler yoluyla erisilmesi zor olan
olaylara vaka analizi yoluyla yaklasarak iklim degisikligi ve
diger bilesenler arasindaki iligkileri somut bir bigimde ortaya
cikartir (Abrahams ve Carr, 2017). Yerel ve daha ¢ok magdur
konumdaki insanlarinin penceresinden de hareketle esitsizlikleri,
giic iliskilerini somut bir bigimde ortaya ¢ikardig1 vaka analizi
calismalarinda politik ekoloji perspektifinin kullanilmasi ¢ok

yaygindir (Cakir vd., 2020). Marmara Go6li’nde yasananlar
yukarida anlatilanlarin somut drneklerini icerdigi icin, arastirma
sorunsali bu yaklasim ¢ercevesinde olusturulmus ve analiz
edilmistir.

3. IKLIM DEGISIKLiGi, GOC VE CATISMA
ILISKIS(ELLIG)i

Iklim degisikligi, catisma ve go¢ arasinda yakin, karmasik ve
¢ok yonli bir iliski s6z konusudur. Bu iligkisellik hali kimi
zaman dogrudan kimi zamanda dolayli yoldan kendini gosterir.
Iklim degisikligi kaynakli olusan gdcler hem hedef hem de
kaynak bdolgede ¢atismalara sebebiyet verdigi gibi iklim
degisikliginin kaynaklar tizerinde olusturdugu baski sonucunda
ortaya cikan c¢atigmalar da goclere neden olabilmektedir. Bu
baglamda gd¢ ve catisma birbirini karsilikli olarak tetikleyebilen
(Abel vd., 2019; Burrows ve Kinney, 2016; Godfray vd., 2010;
Krishnamurthy vd., 2014; Lobell, Bénziger, Magorokosho ve
Vivek, 2011; Reuveny, 2007; Roudier, Sultan, Quirion ve Berg,
2011) bir zemin tlizerinde iligkisellik gdstermektedir (Sekil 2).

Iklim degisikligi nedeniyle siklig1 ve siddeti artan kurakliklar,

i

= Ulke ici yermden edilmis kisiler
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= Ekonomik m‘llw

iklim Degn;lkllgl

= Kuraklk. venm kayhi

« \ar olan dogal kit kafmﬁklarm
dogdn yonetilsmemes
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« Kil kaynzklar wannde catisma
+ Hedaf yor Gzenndski nifus baskisi

S :
Sekil 2. iklim degisikligi, catisma ve goc iliskiselligi (Abel vd.
(2019)'ne gore yeniden diizenlendi)
Figure 2. The interrelationship between climate change, conflict, and
migration (Adapted from Abel et al. (2019))

dogal kaynaklarin koti yonetildigi bir iilkede catisma ve
istikrarsizliga yol acabilmektedir. Suriye savasi patlak vermeden
once 2007-2010 yillar1 arasinda oOzellikle kirsal bolgelerde
siddetli kurakliklarin yasandigi, bu kurakliklara bagli olarak
kirsal niifusun kentsel alanlara gog ettigi ve bunun sonucu olarak
da kentsel alan iizerinde olusan ¢ok yonlii baskinin politik
atmosferi etkileyerek c¢atigmalara neden oldugu gorisiini
savunan bir literatiir olugsmustur (Ash ve Obradovich, 2020;
Gleick, 2014; Kelley, Mohtadi, Cane, Seager ve Kushnir, 2015).
Cok kati bir hal almasa da Tiirkiye’nin belli yerlerinde 6zellikle
kurakligin belirgin olarak yasandigi donemlerde gerilime sebep
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olan diisiik yogunluklu birtakim olaylarin da yasandigini
gormekteyiz. Ornegin Diyarbakir-Siverek 6zelinde (izol, Yetmen
ve Benek, 2023) ve yine Tiirkiye genelinin dahil edildigi
(Delacrétaz, Lanz, Delju, Piguet ve Rebetez, 2023) bazi
calismalara gore kurakligin belirgin olarak goriilmeye baslandigi
2000’lerden sonra 6zellikle kirsal alanlarda gatisma ve goglerin
de arttig1 belirtilmektedir.

Iklim degisikligi, catisma ve gog iliskisi her yerde ayni
ozellikleri gostermeyebilir. Boélgenin sosyo-ekonomik ve
giivenlik durumu, gii¢ ve sinifsal iligkilerin mekani bicimlendirme
sekli iklimsel soklarin etkisel boyutunu belirleyebilir. Dolayisiyla
iklimle iligkili parametrelerde ortaya ¢ikan anlamli degisimler
kimi bolgelerde mevcut go¢ ve catisma kaliplarii giiclendirirken,
kimi bolgelerde ise gogili sinirlandirabilir veyahut noétr olarak
belirgin bir etkisi olmayabilir (Backhaus, Martinez-Zarzoso ve
Muris, 2015; Beine ve Parsons, 2015; Cai, Feng, Oppenheimer
ve Pytlikova, 2016; Cattaneo ve Peri, 2016; Gray ve Wise, 2016;
Hunter, Murray ve Riosmena, 2013; Nawrotzki, Hunter, Runfola
ve Riosmena, 2015). Sonuglarin bu kadar cesitlilik gdsteriyor
olmasi, hem c¢aligmalarda kullanilan ydntemlerin birbirinden
farklt olmas1 hem de sosyo-ekonomik, demografik ve politik
faktorlerin bolgesel 6lgekte 6nemli degisiklikler gdstermesi ile
ilgili bir durumdur (Beine ve Jeusette, 2021). Tiim bunlar iklim
degisikliginin go¢ ve ¢atisma Tlzerinde tek bir etkisinin
olmadigini, sonuglari itibariyle girift, heterojen ve dolayl etkileri
yoniiyle 6n plana c¢iktigini gostermektedir. Nitekim Afrika
Ozelinde yapilmis ¢alismalarin genel bir 6zetini degerlendiren
Borderon vd. (2018), ¢evresel faktorlerin tek basina ve dogrudan
goce neden olmadiginin altini ¢gizmektedir. Bu baglamda iklim
degisikligi, catisma ve gog iliskiselligi incelenirken mutlaka bu
karmagsiklik hali géz 6niinde bulundurulmalidir. Nispeten yeni
gelisen ve biiyiliyen bu alanda daha saglam ve giivenilir bulgulara
erismek i¢in ampirik bazli ¢alismalara ¢ok ihtiya¢ duyuldugu
agikardir.

4. VERI VE YONTEM

Bu arastirmanin temel dayanagini nitel goriisme ve gozlem
notlar1 olustursa da g6l ¢evresinin iklimsel profilini ve yorenin
sosyo-ekonomik durumunu gosteren bir¢ok istatistiki veriden de
yararlanilmigtir. Farkli zaman dilimlerinde (2022-2024), ge¢imi
biiyiik dl¢tide tarim, hayvancilik ve balikeilik faaliyetlerine bagl
olan gol c¢evresindeki mahallelerde yasayan kisilerle ve gol
hakkinda teknik detay bilgi sahibi olan STK temsilcileri ile
toplamda 8 gortisme gergeklestirilmis ve ¢aligma alan1 bolgesinde
¢ok kapsamli gozlemler gergeklestirilmistir. Goldeki degisimi ve
sonrasinda yasanan siireci anlamak i¢in katilimcilara yari
yapilandirilmis gériisme formu uygulanmis, goliin eski ve yeni
halini gosteren bazi gorseller temin edilmistir. Bunun yaninda
Meteoroloji Genel Midirliigii’nden (MGM), géle yakin olan
ilge istasyonlarina ait bazi meteorolojik veriler (sicaklik ve yagis
gibi), Google Earth Engine’dan gol seviyesinin zaman
igerisindeki degisimini gosteren uzaktan algilama verileri ve son
olarak Tiirkiye Istatistik Kurumu’ndan da (TUIK) gél ¢evresinde
yer alan ve ayni zamanda goriismelerin gergeklestirildigi
mabhallelere ait niifus verileri temin edilmistir. Bu baglamda
gorligmelerden elde edilen veriler g¢aligmanin birincil veri
kaynagini olustururken calismayi destekleyecek ve giiclendirecek
olan istatistiki veriler ise arasgtirmanin ikincil veri kaynagini
olusturmaktadir.

Gorligmelerde miimkiin oldugunca yore ve gol hakkinda
detay bilgiye sahip kisiler ile miilakat yapilmaya ¢aligilmistir.
2022 yazinda alana yapilan gezide balik¢ilik ve cifteilik ile
gecimlerini saglayan deneyim sahibi insanlarla yliz yiize
gorligmeler gerceklestirilmistir. Bu  goriismeler ¢ogunlukla
erkeklerin sosyallesme mekani olan mahalle kahvehanelerinde,
asil katilimer ile birlikte basgka kisilerin de katilim saglayip
fikirlerini beyan ettikleri toplu  goriismeler seklinde
gergeklesmistir. Bununla birlikte gdldeki degisimin fiziksel ve
beseri yansimalarint yaptiklart kapsamli ¢aligmalar vasitasiyla
ortaya koyan ve goliin kurumasi ile ilgili hukuksal stireci bilen

Tablo 1. Katiimcilarin demografik bilgileri
Table 1. Demographic information of the participants

Katilmai (Cinsiyet, Yas) Goriigsme Yeri, Tarihi ve Goriisme Sekli Meslegi

K1 (Erkek, 67) Tekelioglu, Temmuz 2022, yiiz ylize Ciftci/Balikgl
K2 (Erkek, 67) Pazarkoy, Temmuz 2022, yiiz yiize Ciftci

K3 (Erkek, 57) Kemerdamlari, Temmuz 2022, ylz ylze Ciftci

K4 (Kadin, 44) Yenikdy, Temmuz 2022, yiiz ylize Esnaf

K5 (Erkek, 48) Kilcanlar, Temmuz 2022, yiiz ylize Ciftci

K6 (Erkek, 50)
K7 (Kadin, 32)
K8 (Kadin, 40)

*Bu calisma icin etik onayi, Van Yiiziincii Yil Universitesi Sosyal ve Beseri Bilimler Yayin Etik Kurulu'ndan alinmistir.

Tekelioglu, Mayis 2024, telefonla
Doga Dernegi, Mayis 2024, telefonla
Doga Koruma ve Milli Parklar Genel Mudiirliigli, Mayis 2024, telefonla

Balik¢i kooperatifi Gyesi
Arastirmaci
Arastirmaci
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ve bolgede aktif olan bazi STK temsilcileri ile telefon tizerinden
goriisme saglanmistir (Tablo 1). Bu gorlismelerde goliin
kurumasinda etkili olan etmenlere ve goliin kurumasi akabinde
yasanan siire¢lere dair dnemli bilgilere erigilmistir.

Derlenen ve toplanan tiim veriler politik ekoloji yaklasimindan
hareketle elestirel analize tabi tutulmustur. Nicel veriler
yardimryla iklim degisikliginin gdl kurumasinda etkisinin olup
olmadig1 ve varsa ne kadar etkisinin oldugu saptanmaya
calisilmig, nitel veriler ve gozlemler yardimiyla da g6l kuru(tul)
masinda beseri aktorlerin rolii tespit edilmeye ¢aligilmis;
ardindan gol kuruduktan sonra ortaya ¢ikan sorunlar (catisma,
arazi kapma ve go¢ vb.) politik ekoloji perspektifinden hareketle
biitiinliiklii bir cergevede degerlendirilmistir.

5. BULGULAR

Golin kurumasi ve ardindan yasananlar, silirecin ¢ok
komplike bir sekilde gergeklestigini bildirmektedir. Iklim
degisikligine bagli olarak yagis rejiminde ve sicaklik
ortalamalarinda ortaya ¢ikan anlamli degisimler, gol ve ¢cevresine
yapilan ekolojik miidahaleler kuruma olayinin ¢ok hizli bir
bicimde gerceklesmesine yol agmustir.

a. Gol Kurumasinda Dogal Faktorlerin Rolii

Gol cevresinde yer alan istasyonlarin uzun donem
meteorolojik verilerine bakildiginda toplam yagis* degerlerinde
belirgin bir farklilasma olmamasina ragmen ortalama, minimum
ve maksimum sicaklik degerlerinde ise belirgin bir farklilasmadan
bahsetmek miimkiindiir. Ornegin gole yakin Manisa Merkez,
Akhisar ve Salihli ilge istasyonlarmin ortalama sicaklik degerleri
1980°den 2023 yilina kadar ortalama olarak sirasiyla 1.5, 1.8 ve
2.2 °C artmustir (Sekil 3). Gole en yakin istasyon konumundaki
Salihli ilgesinin uzun dénem sicaklik verilerine bakildiginda ise
iklim degisikliginin belirgin yansimalar1 ¢cok daha bariz bir
bigimde karsimiza ¢ikmaktadir. Ornegin 1980’lerde Temmuz ay1
maksimum ve minimum sicaklik ortalamalari sirastyla 39.9 ve
13.3 °C iken 2020’ler itibariyle ortalama sicaklik degerleri yine
sirastyla 41 ve 18.9 °C’ye kadar ¢ikmistir. Benzer sekilde
istasyona ait Ocak ayir maksimum ve minimum sicaklik
ortalamalar1 1980’lerde sirastyla 17.8 ve -4 °C iken 2020’ler
itibariyle 20.2 ve -4.5 °C’yi bulmustur. Bu durum gol ¢evresinde
sicakliklarin  genel olarak o6nemli o&lgiide artis egiliminde
oldugunu ve buna bagl olarak buharlasmanin g6l seviyesi

iizerinde diger yapay faktorler ile birlikte dnemli bir tehdit
unsuru olusturdugunu gostermektedir. Diger bir deyisle insan
faktorii bir yana birakilsa bile iklimdeki 1sinmanin g6l
seviyesindeki azalig iizerinde belli oranda etkisi oldugunu
gostermektedir. Fakat iklimdeki bu degisim golii tek basina
kurutacak biyiikliikte degildir. Yorede kuraklagsma egilimi
1980°’lerde belirmeye baslamis ve 2007-2008 doneminden
itibaren de ciddi diizeyde siddetlenmistir (Tirkes, 2011).

Gol, iklim elemanlarindaki degisimlere bagli olarak tarihi
seyir igcinde bircok degisim gegirmistir. Bazi donemlerde gol
seviyesi Onemli ol¢lide artarken bazi donemlerde ise Onemli
olciide azalmistir. Ornegin 1984, 1995 ve 2000, 2003’lerde gol
seviyesinormal diizeydeiken 1987-1990,2007-2008 donemlerinde
ise oldukea diisiik seviyelerde dl¢iilmiistiir (Google Earth Engine,
2024). Insan ve dogal ortam baskisia bagh olarak goldeki belirgin
cekilme 2013 yilindan itibaren baslamistir. Sicaklik ve
buharlagmanin artmast, tarimsal faaliyetler ve kullanim amagli su
ihtiyacinin artmaya baglamasi beraberinde gol ve gevresi tizerinde
yogun bir baskinin olugmasma sebebiyet vermistir. Nitekim
uzaktan algilama verilerine bakildiginda yillar itibariyle gol
seviyesinin giderek diistiigli ve en nihayetinde 2021-2022 yillarina
gelindiginde ise goliin tiimiiyle kurudugu gézlenmektedir (Sekil
5). Gol, 2017°de alman bir kararla “Ulusal Oneme Haiz Sulak
Alan” olarak koruma altina alinmis (Softaoglu ve Ustaoglu, 2023)
olmasina ragmen kurumaktan kurtulamamistir. Yagis azligina
karsin artan sicaklik ve buharlagsmanin neden oldugu su kitlig1, gol
beslenmesinde 6nemli yer kaplayan Akpmar ve Kepekli gibi
ylizey sular1 tlizerinde barajlarin inga edilmesi, plansiz ve
kontrolsiiz agilan sondaj kuyulari, tarimsal amacli su kullanimi
gibi faktorler goliin kurumasinda etkili olmustur (Giilersoy, 2013;
Korbalta, 2019; Murathan, Varh, Goktas ve Kuzucu, 2023;
Murathan vd., 2022; Softaoglu ve Ustaoglu, 2023; Yigit, Senol ve
Yunus, 2022). Sonug olarak iklimsel elemanlarda belirgin bir
degisim s6z konusu olmakla birlikte g6liin kurumasini sadece bu
dogal degisimlere baglamak miimkiin degildir. Buradaki dogal
degisim olay1, gol tizerinde varlik gosteren yapay baskinin
artmasina ve bu yolla da goliin daha hizli bir bigimde ortadan
kalkmasina neden olmustur.

b. G6l Kurumasinda Beseri Faktorlerin Rolii

Sulak alanlar, gen ve tiir ¢esitliligin nemli 6l¢iide korundugu
dogal ve beseri bir¢ok etkinlige imkan tantyan dnemli sahalardir.

2 Iklim degisikligi 6zellikle baz1 bolgelerde yagislarda azalis ya da artiglara yol acabilmesine ragmen asil etkisini yagisin siddet ve sikligi iizerinde gostermektedir.
Ornegin bir istasyonun uzun dénem toplam yagis degerlerinde dnemli bir farklilasmaya neden olmamakla birlikte yagisin siklik ve siddet diizeyini onemli 6lgiide
degistirebilmektedir. Bu tarz ¢alismalar i¢in ¢ok daha detay gerektiren incelemelerin yapilmasi gerekmektedir. Calismanin baglamindan kopmamasi igin bu tiirden

analizlere yer verilmemistir.
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Sekil 3. Gole yakin bazi istasyonlarin ortalama sicaklik degerleri (MGM, 2024 verilerinden olusturulmustur)
Figure 3. Average temperature values of selected stations near the lake (Based on MGM, 2024 data)
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Sekil 4. Salihli ilcesinin uzun yillar Temmuz ve Ocak maksimum ile minimum sicaklik degerleri (MGM, 2024 verilerinden olusturulmustur)
Figure 4. Maximum and minimum temperature values for July and January in Salihli district over the years (Based on MGM, 2024 data)
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Sekil 5. Yillar itibariyle érmara Goll'nin seviyesinde ve alaninda meydana elen degi§imlr (Kaynak: Google Earth Engine, 2024)
Figure 5. Changes in the level and area of Lake Marmara over the years (Source: Google Earth Engine, 2024)

Bu alanlar birgok canli tiirliniin yasam alani olmakla birlikte
beseriyet i¢inde sosyal, kiiltiirel ve ekonomik birgok talebin
karsilandigi 6nemli mekanlardir. S6z konusu alanlar tarih
boyunca kiiltlirel ve dogal yasam kodlarinin 6nemli dlciide
barindig1 zengin miras alanlarma karsilik gelmektedir.
Dolayisiyla boylesi neme sahip alanlarin ortadan kalkmasi salt
bir fiziksel mekan kaybi olmayip kiiltiirel miras yoluyla
kodlanmis beseri ve dogal aliskanliklarin da kaybolmasi
anlamima gelmektedir. Marmara Go6lii, gecmiste bu 6zelliklerin
o6nemli bir kismmi biinyesinde barindiran dogal giizelliklerin
onemli 6l¢giide korunabildigi ender yerlerden biriydi. Fakat son
10 yillik siirecte yasananlar bu doga harikasinin ortadan
kalkmasina yol agmistir. Goli besleyen ana sular iizerinde
barajlarin insa edilmesi (Gordes ve Demirkoprii barajlart),
tarimsal amagli g6l suyunun yogun bir sekilde kullanilmasi,
sicaklik artist ile iligkili olarak artan buharlasma ve kuraklik
olaylar1 g6liin 3-4 yillik gibi kisa bir siirede tiimiiyle kurumasina
neden olmustur:

K2: “Géliin kurumasinda iklimin etkisi %620-30 bandindadur.
Son yillarda yagmurlar azalirken sicakliklar da artti.” (erkek,
67, ¢iftci, Pazarkdy)

KS5: “Iklimler ¢ok degisti. Eski yagislar yok artik. Durum
katiiye gidiyor.” (erkek, 48, ¢iftci, Kilcanlar)

Ko6: “Goliin kurumasinda en biiyiik faktor Gordes Baraji dir.
Bununla birlikte sicaklik ve kuraklik kosullar: da etkiledi illaki.”
(erkek, 50, balik¢1 kooperatifi iiyesi)

K8: “Géliin kurumasinda dzelikle besert faktorlerin etkinligi
50z konusudur. Gordes Baraji insa edilince gél yiizey sularindan
beslenemedi. Bununla birlikte goliin beslenmesinde onemli yer
kaplayan yeralti sulart iizerinde de ¢ok sayida kuyu agildi.
Bunlar olunca gél seviyesi onemli ol¢ciide diismeye baslad:. Tiim
bunlarin yanminda ézellikle yagislarin azalmasi ve sicakliklarin
armast da gol iizerinde dnemli etkilere neden oluyor.” (kadin,
40, arastirmaci)

Goliin kisa siirede kurumasinin temel sebebi beseri faktorlerin
etkisine baglanmakla birlikte 6zelikle son yillarda daha da
belirginlesen iklimsel degisimlere de atifta bulunulmaktadir.
Katilimeilarin ifadeleri referans alindiginda géliin kurumasinda
insan faaliyetleri %70-85; iklim degisikliginin ise %15-30
oraninda etkisi olmustur. Burada her ne kadar beseri faktorlerin
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baskinligi sdz konusu olsa da aslinda artan su ihtiyacini
karsilamak icin inga edilen barajlar ve tarimsal amacli gol
suyunun yogun bir sekilde kullanilmaya baslanmasinin iklim
degisikligi ile de iligkili bir durum oldugunu hatirda tutmak
gerekir.

Go6l kuruduktan sonra dogal ve ekolojik cesitlilik biiyiik
6l¢iide ortadan kalkarken toplumsal gerilimi artiran bir¢cok olay
da yasanmistir. Kuruyan gol tabani iizerinde ortaya g¢ikan
arazileri kapmak ya da onlar1 tarimsal amagli kullanmak igin gol
cevresinde yer alan mahallelerde ikamet eden insanlar ile
disardan gelip hak sahipligi talebinde bulunan bazi kimseler
arasinda kavgalar ortaya ¢ikmis, hatta kimi zaman bu kavgalarin

Foto 1. Marmara Goli’'niin 2014 ve 2022 yillarindaki durumu

dozu yiikselerek cinayet ve yaralanma ile sonuglanan bazi (URL
1, 2022; URL 2, 2022) olaylar da yasanmistir. Bu toplumsal
olaylarin yaninda g6l kuruduktan sonra cevresinde yer alan
mabhallelerde ozelikle bag ve zeytinliklerde verim kayiplar
yasanmistir:

K1: “Bu sene zeytin agaglarina don vurdu. Burada yillardwr
don hayatta olmazdi. Goliin buhari, sogugu kirryordu. Asfalttan
bu yana kesinlikle don gériilmezdi (kabaca golden 2 km kadar
uzaklikta). Gél kuruduktan sonra bunlar yasanmaya basladi.
2014 yilina kadar bura cennetti, her yerden turist gelirdi, simdi
nerdeeee...” (erkek, 67, cift¢i/balikei, Tekelioglu)

2014 ©

e e

Photo 1. The situation of Lake Marmara in 2014 and 2022

Aciklama: Gol, sucul ortam 6zelligi itibariyle essiz bir habitat alani iken (sol Uistte, Kemerdamlari mevkii), balikgilik faaliyetlerine imkan tanidig icin de
onemli bir gelir kapisiydi (sag tistte, Kemerdamlari mevkii). Gol kuruduktan sonra balikcilik faaliyetleri ortadan kalktigi gibi (sag altta, Tekelioglu mevkii),
taban arazileri de tarimsal amacli kullanilmaya baslanmistir (sol altta, Tekelioglu mevkii). Ustte yer alan iki fotograf gériisme yapilan bir katilimcidan
alinmistir; altta yer alan iki fotograf ise yazarin kendi ¢cekimi olup, 2022 yazinda sahaya yapilan arazi calismasinda cekilmistir.

Description: While the lake was once a unique habitat due to its aquatic environment (top left, Kemerdamlari area), it was also a significant source
of income because of the fishing activities it supported (top right, Kemerdamlari area). After the lake dried up, not only did fishing activities cease
(bottom right, Tekelioglu area), but the lakebed began to be used for agricultural purposes (bottom left, Tekelioglu area). The two photos at the top
were provided by a participant interviewed, while the two photos at the bottom were taken by the author during fieldwork conducted in the

summer of 2022.
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K3: “Simdi golde biiyiik bir rant var yani. Burast farkli bir
arazi. Basit bir siirme ile birlikte ¢ok verim alinabiliyor. Ne
kadar bast bos biri varsa buraya geldi yer kapma derdinde.
Misal sdyle soyleyeyim bu memlekette zeytin aga¢larint hi¢ don
vurmazdr. Gol tamamen kuruyunca zeytinleri don vurmaya
basladi. Benzer sekilde sebze ve bag tarlarinda da donlar
goriilmeye bagland:.” (erkek, 57, ¢iftci, Kemerdamlarr)

K7: “Devlet saglikl bir sekilde siireci yonetemedi. Koyliiler
de tarum alanlarint almaya ¢alisti, disaridan gelenler oldu. Arazi
iizerinde catismalar oldu. TIGEM kuruyan gol tabani iizerinde
tarim yapmaya basladi. G6l kuruyunca bolgenin iklimi de
degisti. Gol orda mikroklima etkisi yaratiyordu. Zeytin ve tiziim
baglari zarar gormeye basladi. Balik¢ilik bitti. Simdi de goliin
gevresinde yer alan tarim arazileri zarar gérmeye basladi. Su
kaynaklart azalinca insanlar yeralti sularina yonelerek kuyular
a¢maya basladilar. Ciftci, kuraklik oldugunda normalin iistiinde
su tiiketmeye bagsladi. Gol, kus tirii ¢esitliligi agisindan son
derece zengindi, endemik balik tiirleri vardi. Gél kuruyunca
onlar da yok oldu.” (kadn, 32, arastirmaci)

K8: “Gol kuruduktan sonra arazi kapma miicadeleleri bas
gostermeye basladi. Disardan gelen insanlar ve oranin idari
birimlerinde yer alan kisiler hukuksuz bir bi¢imde arazileri
kapmaya ¢alistilar. G6l tabani isgal ediliyor. Topraklar iizerinde
biiyiik bir yagma basliyor.” (kadin, 40, arastirmaci)

Gol kuruduktan sonra dogal ve sosyal birgok olay ortaya
cikmigstir. Kuruyan g6l tizerinde ortaya c¢ikan taban arazilerini
sahiplenmek i¢in mahallelilerin kendi aralarinda ve g6l lizerinde
hak sahipligi iddia eden yerel iktidar aktorleri arasinda birgok
gerginlik goriilmeye baslamistir. Ekonomik giicli ellerinde
bulunduranlar daha fazla araziyi sahiplenirken diger kesimler ise
araziyi alamadiklari gibi g6l kuruduktan sonra tarimsal tiretimde
verim kayiplari ile de karsilasmislardir. Ornegin daha 6ncesinden
sinirl bir mikroklima alani olusturan g6l, kuruyunca 6zellikle de
kiy1 kistmda bulunan tarim arazileri ve zeytinliklerde don olay1
goriilmeye baslamis ve bu da ciddi verim kayiplarini beraberinde
getirmistir. Bununla birlikte araziyi sahiplenip gili¢ gosterisi
yapan bazi kimseler de kendilerine ait olmayan bu arazileri belli
bir miktar para karsihiginda baskalarina kiralamiglardir. Tiim
bunlar g6l tabani tizerinde ciddi bir rantin dondiigiinii gosteriyor.
Gol tabani arazileri iizerinde savasimin neden bu kadar siddetli
seyrettigini gosteren asagidaki ifadeye bakmak gerekir:

K7: “Biiyiik rant var burada. Gegen yil iiretilen kavun miktari
neredeyse tiim Tiirkiye'ye yetecek diizeydeydi. Cok fazla iiretim
¢tktr.” (kadin, 32, arastirmact)

Gol ¢evresi hem ekolojik (balik, kus tiiri) hem de turistik
acidan da onemliydi. Gol ile ilgili yiiriiyiis parkurlari, bisiklet
yollari, kus gozetleme noktalart insa edilmesi planlantyordu.
Fakat g6l kuruyunca dogal olarak bunlarin tiimiinden vazgegildi.
Bununla birlikte g6l kuruduktan sonra kus popiilasyonu énemli
Olciide azalmis, gogmen kuglar gelmemeye baglamistir. Turizm
(rekreasyon) ve dogal ekolojik zenginligi ile 6n plana ¢ikan gol
ayn1 zamanda balik¢ilik faaliyetlerine de ev sahipligi yaptig1 i¢in
¢evre mahallelerde ikamet eden bazi insanlar i¢in de dnemli bir
gelir kapist olmustur. Golde yapilan avcilik faaliyetleri birgok
insanin temel gecim kaynagi olmasa bile en oOnemli ek
gelirlerinden birisini teskil ediyordu. Gol kuruduktan sonra
dogal olarak bu balik avciligi da ortadan kalkmis ve bu isle
ugrasan insanlarin bir kismi1 yerinde kalip bagka islere yonelme
durumunda kalirken bir kismi da yakindaki ilge (Salihli,
Golmarmara) ve il merkezlerine (Manisa, Izmir) gog etmek
durumunda kalmaistir:

K1: “Kdyde bir¢ok kisi ge¢imini balik¢ilikla sagliyordu. Yani
sovle soyleyeyim sana, kéyde 100 hane varsa bunun 80 hanesi
balik¢ilikla gegimini saglyordu. Go6l kuruyunca 40-50 hane
nerdeyse gog etti. Ozellikle gencler gidiyor. Ben de baska bir ise
girmek zorunda kaldim yani. Cevre kéylerde de benzer seyler
var. Gidenler buraya yakin ilge ve il merkezlerine gog etti. Ta 10
yasmdayken burada balik¢iliga baslamistim benim yasim 67.”
(erkek, 67, ¢iftci/balike, Tekelioglu)

K2: “Balik¢ilikla gegimini saglayanlar g6l kuruyunca
mecbur baska yerlere gitmek zorunda kaldi. G6l kurudugu vakit
10 hane gog etti.” (erkek, 67, ¢iftci, Pazarkdy)

K6.: “Ortaklarla 170 iiyemiz vardi bunlarin hemen hemen
3 te biri goc etti. Tiim kéylerden gog oldu, genelde de Tekelioglu
koyiinden oldu. Manisa, Salihli, Gélmarmara’ya gég ettiler.
Balik¢ilikla gegimlerini saglayan insanlar gariban insanlar.
Bunlarin bir kismi gég etti, geri kalanlarda tarlasi biraz fazla
olan ekim islerine digerleri de yevmiyeli is¢i olarak yine
buralarda ¢alismak durumunda kaldi.” (erkek, 50, balik¢t
kooperatifi liyesi)

GOl kuruduktan sonra g¢evre mahallelerden il veya ilce
merkezlerine dogru go¢ hareketleri ortaya ¢ikmistir. Bu yasanan
go¢lin 6nemli bir kism1 balik¢t niifusun 6nemli dlglide yasadigt
Tekelioglu’'nda ortaya c¢ikarken g6l c¢evresinde yer alan
Kemerdamlari, Poyrazkoy, Yenikdy ve Kilcanlar’da da birtakim
gocler yasanmustir. Go¢ edenler ise temel ge¢im kaynagi dnemli
oranda balik¢iliga bagli, ge¢imlik tarim arazisine sahip olmayan
nispeten diisiik-orta gelirli ailelerdir.
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Gol seviyesinin giderek diismeye basladigi 2013 yilindan bu
yana ¢ok keskin bir diigiis olmamakla birlikte g6l ¢cevresinde yer
alan mabhallelerin hemen hemen tiimiinde anlamli bir sekilde
belirmeye baslayan bir niifus azalis durumu s6z konusudur
(Sekil 6). Bu durum mabhalle sakinleri ile yapilan goriismelerde
de dogrulanmustir.

Gol gevresinde yer alan mahallelerin niifus degisimlerine
bakildiginda 2013 yilindan 2023 yilina kadar ortalama % 7-24
bandinda bir azalmanin oldugu goriilmektedir (Tablo 2). En
belirgin azalma ise Pazarkoy (-%24.6) ve Tekelioglu (-%19.4)
mabhallelerinde sonrasinda ise sirasiyla Kilcanlar (-%17.2),
Kemerdamlart (-%16.9), Haciveliler (-%10.1) ve Yenikdy’de

(-%7.8) oldugu goriilmektedir (Tablo 2).
Temel gecim kaynagi dogrudan balikcilik olan ya da en
onemli gelir kapisint olusturan bazi kimseler go¢ etmislerdir.
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Sekil 6. Gol cevresinde bulunan mahallelerin 2013-2023 yillari arasindaki niifus degisimleri (TUIK, 2024 verilerinden olusturulmustur)
Figure 6. The population changes of the neighborhoods surrounding the lake between 2013 and 2023 (Based on TUIK, 2024 data)

Tablo 2. Gél cevresinde yer alan mahallelerin yillara gére niifus degisim seyri (TUIK, 2024 verilerinden olusturulmustur)
Table 2. Population change course of the neighborhoods around the lake by years (Based on TUIK, 2024 data)

Yillar Yenikoy Haciveliler Kemerdamlan Kilcanlar Tekelioglu Pazarkoy
2013 344 288 732 87 299 456
2014 348 295 730 87 305 421
2015 349 290 719 87 299 374
2016 346 282 665 97 290 383
2017 333 279 639 95 277 379
2018 329 266 661 97 276 377
2019 311 265 629 90 258 375
2020 318 261 619 91 259 373
2021 312 260 602 86 242 358
2022 304 253 605 82 235 355
2023 317 259 608 72 241 344
2013-2023 niifus degisim -10.1 -16.9 -17.2 -19.4 -24.6
orani (%)
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6. TARTISMA VE SONUC

Marmara Golii, kendine has peyzaj ozelligi ve gevresine
saglamis oldugu imkanlar nedeniyle hem dogal hem de beseri
acidan son derece otantik bir mekana karsilik gelen kiiltiirel ve
biyolojik ¢esitliligin 6nemli 6l¢iide korundugu bir yerdi. Gol
seviyesinin diismeye basladigi 2013 yilindan tamamen kurudugu
2022 yilina kadar nispeten durum bdyleydi. Gol kuruduktan
sonra hem dogal hem de beseri anlamda bir¢ok sorun ortaya
cikmustir. Balik iiretimi timiiyle ortadan kalktig1 gibi kus tiirii
popiilasyonunda o6nemli azalmalar tespit edilmis, tarimsal
iiretimde verim kayiplarinin yani sira toplumsal reaksiyonu ve
gerilimi artiran ¢ok sayida sorun yasanmistir. Bununla birlikte
basta Tekelioglu (Ozkan, 2024, s. 158) olmak iizere gol
cevresinde yer alan mahallelerden yakindaki ilge ve il
merkezlerine dogru diisiik yogunluklu gbcler de gergeklesmistir.
GOl kuruduktan sonra, tarim arazileri lizerinde goriilen don
olaylari, arazi bozulumu ve yore insanlart arasinda yasanan
toprak kapma miicadeleleri ve ortaya ¢ikan diisikk yogunluklu
toplumsal gerilimler (g6l tabani arazileri i¢in 6liim ve yaralanma
ile sonuglanmig bazi olaylar) bu olayin ¢ok komplike bir vaka
oldugunu ve c¢ok yonlii olarak arastirilmast gerektigini
gostermistir. Bu baglamda Marmara Golii’'niin  kurumasi
akabinde yasananlar iklim degisikligi ve beseri uygulamalarin
ortak etkisi altinda, ¢atisma ve goc iliskiselligine dair, kuraklagma
egiliminin her gecen giin arttig1 Tiirkiye’nin bir¢ok yeri igin
gelecegin bir prototipini sergilemektedir.

Mekansal ve gevresel organizasyonun biiyiik olciide seckin ya
da elit bir kesimin elinde oldugu, toplumsal katilimim diisiik oldugu
toplumlarda goriilen c¢evresel sorunlar yanlis uygulamalar ile
birlesince birgok problem ortaya ¢ikabilmektedir. Beseri ve dogal
birgok faktdriin i¢ ice gectigi bu tarz durumlarda olay(lar)in gergek
nedeni olan birey ya da toplumsal yap1 bilingli veya bilingsiz bir
sekilde goz ard1 edilirken; sorumluluk, olayda etkisi az olan fakat
olduk¢a kullanigli bir aparat haline getirilen baska faktorlere
baglanabilmektedir (6rn. iklim degisikligi). Bu durum sorumlu olan
kisilerin/kurumlarin/yapilarin  olumsuz eylemlerini orttiigii gibi
onlarin manevra kabiliyetlerini de artirmaktadir. Marmara Goli'nde
yaganan siireci tlimiiyle dogal yani iklimsel kosullara baglamak
dogru degildir. iklim degisikliginin kimi zaman dogrudan etkileri
s6z konusu olmakla birlikte bu siirecte daha ¢ok katalizor gorevi
gorerek olumsuz olaylarm etkilerinin daha kisa siirede ve genis
alanlar1 kapsayacak sekilde yayilmasin tetiklemistir. Golde yasanan
olumsuz siirecin en onemli nedeni beseri faktdrlerdir. Bireysel
yanlis uygulamalardan organize ve kurumsal olarak yiiriitiilen
yanlis politikalara kadar birbiriyle ilintili birgok faktér s6z
konusudur. Gol ¢evresinde yer alan kentsel alanlarin niifus ve

ckonomik olarak biiyiimesi ¢eperdeki kirsal alanlarin dogal
kaynaklar1 iizerinde baskiya yol agmaktadir. Kentsel alan(lar)a su
saglamak amactyla Marmara Goli’nii besleyen en 6nemli kaynak
konumundaki Gordes suyu iizerinde barajin insasi, kapitalist
iiretimin neden oldugu sermayenin, niifuslanmanm ve tiiketimin
kentlerde birikmesi ile iliskilidir. Baraj, yereli beslemek yerine onun
etrafini saran kentsel alanlara su saglamak tizere 2009 yilinda inga
edilince gol sulak alaninda metabolik yarilmalar ortaya ¢ikmustir.
Ozkan (2024) bu yikimi, modern kapitalist iiretim iliskileri
iizerinden ¢ok boyutlu bir bigimde okumamiz gerektigini
vurgulamaktadir (s. 4, 9). Dolayisiyla dogal dongiisii icerisinde
gergeklesmesi zor goriinen ¢evresel degisimlerin varlik gosterdigi
alanlarda dogal olaylar ile birlikte insan faktoriiniin belirleyiciligini
iyi gormek gerekir. Bu nedenle insan kaynakli tim yanls
uygulamalarda iklim degisikliginin bir giinah kegisi olarak
gosterilmesine karsi ¢ikilmalidir:

K7: “3yildir Gediz Havzasi iizerine ¢alisiyoruz. Tiirkiye deki
tiim sulak alanlar icin ¢alismalar yiiriitiiyoruz. DSI bu olayda
iklim degisikligini hep gerekge olarak gosteriyor. Géliin
kurumasinda iklim degisikliginin elbette etkileri var fakat asil
belirleyici olan beseri faktorlerdir.” (kadin, 32, arastirmaci)

Golin kuruma siireci ve gol kuruduktan sonra yasananlar bu
olayin timiiyle politik ekolojinin (Ar, 2017) unsurlarini
icerdigini ve bu baglamda tartisilmasi gerektigini gostermektedir.
Bu yaklagim, ¢agimizin en énemli sorunu olan iklim degisikligi
ve beseri faktorler arasindaki iligskiyi anlamada kilit rol
oynayabilir. Diinyanin bir¢ok yerinde 6zellikle su kaynaklari
yonetimi ile ilgili yaganan olaylar bu konunun somut 6rneklerini
teskil etmektedir. GOl suyunun kurumasi akabinde yasanan
biyofiziksel ve toplumsal degisimler, yerel dinamikleri esitsiz
bir sekilde etkileyerek toplumsal gerilimin yiikselmesine yol
acarken, tabani iizerinde seyreden tahakkiim ve rant iliskileri
suyun bir politik ekoloji nesnesi olarak kullanildigini
gostermektedir. Uygulayict konumundaki yerel aktorlerin
yorenin yapisal sorunlarini gérmezden gelip hatta kimi zaman
bunu kendi c¢ikarlar1 igin aragsallastirmast cevreye nasil
baktiklarini ¢ok somut bir sekilde gostermektedir. Yerel idari
birimler, yerel halk ve miilki idari birimlerinin ortak ve bilingli/
bilingsiz hareketi baglaminda g6l kurutulmustur. Cevreye ve
toplumsal alana dair yiiriitiilen tim bu yanlis sosyopolitik
yaklasimlar iklim degisikliginin daha siddetli ve genis alanlari/
kesimleri kapsayacak sekilde etki alanini genisletmesine yol
acmaktadir. Bu baglamda iklim degisikligi bu siireci hizlandiran
bir katalizor gorevi gordiigii gibi mekana dair yiiriitiilen tiim
yanlis uygulamalar iklim degisikligi etkilerinin daha siddetli bir
bi¢cimde goriilmesine de yol agmustir.
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Marmara Goli’'nde oldugu gibi iklim degisikligi ve insan
kaynakli yanlig uygulamalarin sulak alanlar tizerinde olusturdugu
baski neticesinde toplumsal gerilimlerin ve goglerin ortaya
ciktigimi gosteren bazi ¢aligmalar bulunmaktadir. Mendenhall
vd. (2020), geleneksel avlanma yontemleriyle gecimlerini
balike¢ilik ile saglayan insanlarin okyanus 1sinmasi ve asitlenmesi
sorunlarina bagli olarak gbd¢ ve catisma siireclerine dahil
olduklarini aktarmaktadir. Benzer sekilde 2006 yilinda Mali’deki
Faguibine Goli’niin kurumasi neticesinde ¢ikan anlagsmazliklar
yiliziinden 300,000 insanin go¢ etmek durumunda kaldigt
belirtilmektedir (IOM, 2009, s. 106). Yine Orta Dogu ve Kuzey
Afrika (MENA) iilkeleri 6zelinde yapilan bir ¢alismaya gore
iklim degisikliginin siyasi istikrarsizlik ve ¢atigmalar iizerinde
belirleyici bir etkisi oldugu vurgulanmaktadir (Sofuoglu ve Ay,
2020). Ornegin 2008-2020 yillar1 arasinda kuraklik kaynakli
gergeklesen goclerin ¢ok biiyiik bir bolimii Somali, Etiyopya ve
Afganistan gibi tilkelerde ortaya cikarken (Tekin, 2023, s. 106),
Tiirkiye ile birlikte yakin konumda bulunan Suriye, Irak ve Iran
gibi iilkeler de ciddi bir potansiyel tasimaktadir. Tiirkiye’ye de
oldukca yakin bir noktada bulunan ve ylizol¢iimii baglaminda
Van Gélii’nden bile biiyiik olan iran’daki Urmiye Gé&lii’nde
izlenen yanlis politikalar ve iklim degisikligi sonucunda gol
yillar i¢inde kurumus; bu kurumaya bagli olarak gol ¢evresinde
yer alan bazi kdyler tamamiyla bosalirken (53 kdy) geri kalan
kdylerde de niifus keskin bir bigimde diismiistiir (Mohammadi
hamidi vd., 2022). Go6ldeki hizli ¢ekilme ve akabinde yasanan
sorunlarin altinda yatan mekanizmaya bakildiginda kapitalist
iiretim iligki bigiminin neden oldugu yanlis arazi uygulamalarin
paymin olduk¢a yiiksek oldugu vurgulanmaktadir (Henareh
Khalyani, Mayer ve Norman 2014). Tiirkiye 6zelinde yapilan
bazi ¢alismalarda da kurakligin belirginlestigi donemlerde hem
catisma hem de gog¢ riskinin arttig1 ve buna bagli olarak birtakim
toplumsal  gerilimlerin  ortaya c¢iktifi  vurgulanmaktadir
(Delacrétaz vd., 2023; izol vd., 2023). Bu baglamda Tiirkiye’nin
hem bulundugu konum itibariyle hem de fiziki ve beseri cografya
ozellikleri itibariyle basta kuraklik olmak tizere iklimle iligkili
afet goclerine maruz kalmast ¢ok muhtemeldir (Tekin, 2023, s.
238). Kurakligin daha c¢ok kalict go¢ hareketlerine neden oldugu
gercegini de (Kaczan ve Orgill-Meyer, 2020) hesaba kattigimiz
da bu afetin sik sik ve siddetli bir bigimde yasandig1 yerlerde
ozellikle kirsal alanlarda problemlerin ¢ikmasi muhtemeldir. Bu
durum ozellikle kaynak yerler i¢in hem tarimsal {retimin
devamliligi hem de kirsal hayatin huzuru ag¢isindan risk teskil
etmektedir. Benzer sekilde bu sorunlara bagli olarak
gerceklesecek kitlesel gogler karsisinda hedef yer olmast
ongoriilen hem kentsel alanlar hem de uygun iklimsel kosullarin
hiikiim stirdigii ve cazip diizeyi yiiksek kirsal alanlar iizerinde
de ciddi baskilar ortaya ¢ikabilir.

Su zengini olmayan Tiirkiye nin hem iilke i¢inde yer alan su
kaynaklarmi hem de smir1 agan sularla ilgili ¢ok ciddi
hidrodiplomasi politikalarin1 devreye sokmasi gerekmektedir.
Bir yandan siddeti ve sikligi her gecen yil artan iklimsel/
atmosferik afetlerin neden oldugu tahribatlar, diger yandan niifus
artis1, kentlesme baskis1 ve degisen su kullanim ihtiyaglari bunun
mutlak anlamda yapilmas1 gerektigini sdyliiyor. Buradan
hareketle Islar ve Boda’nin, (2014) Tiirkiye’deki su kaynaklarinin
yonetimi ve kontrolii noktasinda kotii ve yanlis birgok politikanin
on planda oldugu uygulamalarin aksine Tiirkiye’nin ¢ok acil bir
sekilde basta su rezerv kaynaklar1 olmak {izere (ylizey ve yeraltt)
iklim degisikligine kargi hassas tiim alanlarda yanlis politik
ekoloji uygulamalarina mahal vermeden kapsamli ve
stirdiirtilebilir politikalar olusturmasi gerekmektedir. Bu alanda
atilacak her bir adim hayati bir 6nem tasiyacaktir. Zira Marmara
Goli’nde yasananlar, doga dostu politikalar yiirtitiillmedigi
takdirde nelerin yaganabilecegine dair birtakim somut gercekleri
acik bir bicimde ortaya ¢ikarmigtir.

Tirkiye, arazi bozulumu yiiksek olan bir tilkedir (Giilersoy,
2014, s. 119). Neoliberal politikalarin belirgin olarak goriilmeye
baslandig1 1980’ler ayni zamanda ¢evre tizerinde baskinin arttigt
ve bu baglamda ekolojik yikimlarin da daha goriiniir olmaya
basladig1 bir donemdir (Giilersoy, Kaya ve Seker, 2024: 2).
Siirekli artan tiiketim talepleri, dogal kaynaklar iizerinde ciddi
baskilara yol agmustir. Kapitalist iiretim iliskileri dogal ve beseri
tiim ekosistemleri olumsuz yonde etkileyerek biiyiik yikimlarin
ortaya ¢ikmasina neden olmaktadir. Bu ekosistemlerin en dnemli
bilesenlerinden biri olan sulak alanlara yonelik yapilan yanlis
miidahaleler bu kaynaklarin birer birer ortadan kalkmasina yol
acmistir. Nitekim sulak alanlara yonelik yanlis uygulamalari
Tirkiye’nin birgok yerinde goérmek mimkiindiir (Celik ve
Giilersoy, 2013). Halbuki bu alanlar hem dogal yasam agisindan
hem de sosyo-ckonomik yonden g¢evresine sundugu imkanlar
acisindan son derece 6nem arz etmektedir. Bu anlamda bu alanlar
iizerine yiriitillecek veya yapilacak her planlama ¢ok detayli bir
sekilde diistintilmelidir. Bilingli, siirdiiriilebilir ve saglikli bir
yoneti(si)m planlamasi bu yerlerin korunmasi ve devamliligt
icin mutlak bir gerekliliktir.

Etik Komite Onay1: Bu galisma Van Yiiziincii y1l Universitesi Sosyal ve Beseri Bilimler Etik
Kurulu tarafindan onaylanmigtir (08.11.2021 2021/17).

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Calisma Konsepti/Tasarim- M.K.T., O.D.; Veri Toplama- M.K.T., O.D. ;
Veri Analizi/Yorumlama- M.K.T., O.D.; Yazi Taslagi- M.K.T., O.D.; Igerigin Elestirel ince-
lemesi- M.K.T., O.D.; Son Onay ve Sorumluluk- M.K.T., O.D.

Cikar Catismasi: Yazarlar ¢ikar catismasi beyan etmemislerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.

205



TEKIN, DENIiZ / Cografya Dergisi — Journal of Geography, 2024, 49: 191-210

Ethics Committee Approval: This study was approved by the Van Yiiziincii Y1l University
Social and Human Sciences Ethics Committee (08.11.2021 2021/17).

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- M.K.T., O.D.; Data Acquisition-
M.K.T., O.D.; Data Analysis/Interpretation- M.K.T., O.D.; Drafting Manuscript- M.K.T.,
0O.D.; Critical Revision of Manuscript- M.K.T., O.D.; Final Approval and Accountability-
MK.T., O.D.

Conlflict of Interest: Authors declared no conflict of interest.

Financial Disclosure: Authors declared no financial support.

REFERENCES / KAYNAKCA

Abel, G. J., Brottrager, M., Cuaresma, J. C. & Muttarak, R. (2019).
Climate, conflict and forced migration. Global environmental
change, 54, 239-249. https://doi.org/10.1016/j.
gloenvcha.2018.12.003

Abrahams, D. & Carr, E. R. (2017). Understanding the connections
between climate change and conflict: contributions from geography
and political ecology. Current climate change reports, 3, 233-242.
https://doi.org/10.1007/s40641-017-0080-z

Abrahams, D. (2020). Conflict in abundance and peacebuilding in
scarcity: Challenges and opportunities in addressing climate change
and conflict. World development, 132, 104998. https://doi.
org/10.1016/j.worlddev.2020.104998

Abu, M., Codjoe, S. N. A. & Sward, J. (2014). Climate change and
internal migration intentions in the forest-savannah transition zone
of Ghana. Population and environment, 35, 341-364. https://doi.
org/10.1007/s11111-013-0191-y.

Alessandrini, A., Ghio, D. & Migali, S. (2021). Population dynamics,
climate change and variability in Western Africa: the case of Sahel
regions (Report. UR 30572 EN). Luxembourg: European Union.
doi:10.2760/797541, JRC123151

Andersson, E., Brogaard, S. & Olsson, L. (2011). The political ecology
of land degradation. Annual review of environment and resources,
36(1), 295-319. https://doi.org/10.1146/annurev-
environ-033110-092827

Ari, Y. (2017). Cevresel determinizmden politik ekolojiye: Son 100
yilda Diinya’da ve Tirkiye’de insan-gevre cografyasindaki
yaklasimlar. Dogu cografya dergisi, 22(37), 1-34.

Ary, Y. ve Derindz, B. (2011). Bir sulak alan nasil yonetilmez? Kiiltiirel
ekolojik perspektif ile Marmara Goli (Manisa) ornegi. Cografi
bilimler dergisi, 9(1), 41-60.

Ash, K. & Obradovich, N. (2020). Climatic stress, internal migration,
and Syrian civil war onset. Journal of conflict resolution, 64(1),
3-31. https://doi.org/10.1177/0022002719864140

Backhaus, A., Martinez-Zarzoso, I. & Muris, C. (2015). Do climate
variations explain bilateral migration? A gravity model analysis.
1ZA Journal of migration, 4, 1-15. https://doi.org/10.1186/s40176-
014-0026-3

Balsari, S., Dresser, C. & Leaning, J. (2020). Climate change, migration,
and civil strife. Current environmental health reports, 7(4), 404-
414. https://doi.org/10.1007/s40572-020-00291-4

Bayram, H. & Oztirk, A. B. (2014). Global climate change,
desertification, and its consequences in Turkey and the Middle East.
In K. E., Pinkerton ve W. N. Rom (Eds.), Global climate change
and public health (pp. 293-305). New York: Springer.

Beine, M. & Jeusette, L. (2021). A meta-analysis of the literature on
climate change and migration. Journal of demographic economics,
87(3), 293-344. https://doi.org/10.1017/dem.2019.22

Beine, M. & Parsons, C. (2015). Climatic factors as determinants of
international migration. The Scandinavian Journal of economics,
117(2), 723-767. https://doi.org/10.1111/sjoe.12098

Bendandi, B. (2020). Migration induced by climate change and
environmental degradation in the Central Mediterranean Route. In
P. Fargues ve M. Rango (Eds.), Migration in West and North Africa
and across the Mediterranean: Trends, risks, development and
governance (pp. 318-329). Geneva: IOM Publications.

Black, R., Adger, W. N., Arnell, N. W., Dercon, S., Geddes, A. &
Thomas, D. (2011). The effect of environmental change on human
migration. Global environmental change, 21, 3-11. https://doi.
org/10.1016/j.gloenvcha.2011.10.001

Borderon, M., Sakdapolrak, P., Muttarak, R., Kebede, E., Pagogna, R.
& Sporer, E. (2018). 4 systematic review of empirical evidence on
migration influenced by environmental change in Africa. https://
pure.iiasa.ac.at/15382

Brown, O. (2008). Migration and climate change. Geneva: IOM
migration research series no 31, international organization for
migration. http://publications.iom.int/bookstore/free/MRS-31 EN.
pdf

Buhaug, H. & Von Uexkull, N. (2021). Vicious circles: violence,
vulnerability, and climate change. Annual review of environment
and resources, 46, 545-568. https://doi.org/10.1146/annurev-
environ-012220-014708

Burrows, K. & Kinney, P. L. (2016). Exploring the climate change,
migration and conflict nexus. International journal of environmental
research and public health, 13(4), 443. https://doi.org/10.3390/
ijerph13040443

Busby, J. W. (2021). Beyond internal conflict: The emergent practice of
climate security. Journal of peace research, 58(1), 186-194. https://
doi.org/10.1177/00223433209710

Bushesha, M. S. (2020). Climate change-induced migration: Pre-
conditions determining out-migration in semi-arid areas of
Shinyanga, Tanzania. Journal of science and sustainable
development, 7(1), 13-29.

Cai, R., Feng, S., Oppenheimer, M. & Pytlikova, M. (2016). Climate
variability and international migration: The importance of the
agricultural linkage. Journal of environmental economics and
management, 79, 135-151. https://doi.org/10.1016/j.
jeem.2016.06.005

Cattaneo, C. & Peri, G. (2016). The migration response to increasing
temperatures. Journal of development economics, 122, 127-146.
https://doi.org/10.1016/j.jdeveco.2016.05.004

206



TEKIN, DENIZ / Cografya Dergisi — Journal of Geography, 2024, 49: 191-210

CRED. (2023). 2022 Disasters in numbers. Brussels: This document is
available at:  https://cred.be/sites/default/files/2022 EMDAT _
report.pdf

Cakir, M. ve Tas, B. (2023). Politik ekoloji agisindan aktif yesil alan ve
parklara erisimin incelenmesi: Bursa sehri drnegi. Cografi bilimler
dergisi, 21(2), 502-524. https://doi.org/10.33688/aucbd.1283051

Cakir, M., Glumiisct, O. ve Tas, B. (2020). Politik ekoloji. Cografya
dergisi, 41, 241-254. https://doi.org/10.26650/JGEOG2019-0019

Celik, M. A. ve Giilersoy, A. E. (2013). Isikli Gé&li (Civril-Denizli)
cevresindeki arazi kullanim faaliyetlerinin g6l {izerine etkilerinin
incelenmesi. SDU fen-edebiyat fakiiltesi sosyal bilimler dergisi, 29,
191-200.

Cicek, I. ve Ataol, M. (2009). Tiirkiye’nin su potansiyelinin
belirlenmesinde yeni bir yaklasim. Cografi bilimler dergisi, 7(1),
51-65. https://doi.org/10.1501/Cogbil 0000000094

Delacrétaz, N., Lanz, B., Delju, A. H., Piguet, E. & Rebetez, M. (2023).
Impacts of rainfall shocks on out-migration are moderated more by
per capita income than by agricultural output in Tiirkiye. Population
and environment, 45(12), 2-28. https://doi.org/10.1007/s11111-023-
00423-6

Demir, O., Atay, H., Eskioglu, O., Tuvan, A., Demircan, M. ve Akcakaya,
A. (2013). RCPA4. 5 senaryosuna gore Tirkiye’de sicaklik ve yagis
projeksiyonlari. /11. Tiirkiye iklim degisikligi kongresi, 3-5 Haziran
2013. https://www.mgm.gov.tr/FILES/iklim/rcp-45.pdf

Dumenu, W. K. & Obeng, E. A. (2016). Climate change and rural
communities in Ghana: Social vulnerability, impacts, adaptations
and policy implications. Environmental science & policy, 55, 208-
217. https://doi.org/10.1016/j.envsci.2015.10.010

Edwards, S. (2008). Social breakdown in Darfur. Forced migration
review, 31, 23-24.

Feng, S., Krueger, A. B. & Oppenheimer, M. (2010). Linkages among
climate change, crop yields and Mexico-US cross-border
migration. Proceedings of the national cademy of sciences, 107(32),
14257-14262. https://doi.org/10.1073/pnas.1002632107

Gemenne, F. (2015). iklime uyum stratejisi olarak goc. L. Mastny (Ed.),
Diinyamin  durumu  2015:  siirdiiriilebilivligin -~ oniindeki  gizli
tehditlerle yiizlesmek iginde (159-171). (Cev. Giilru Hotinli).
Istanbul: Tiirkiye is bankas: kiiltiir yaymlari.

Gleick, P. H. (2014). Water, drought, climate change, and conflict in
Syria. Weather, climate, society, 6, 331-340. https://doi.org/10.1175/
WCAS-D-13-00059.1

Godfray, H. C. J., Beddington, J. R., Crute, I. R., Haddad, L., Lawrence,
D., Muir, J. F., ... Toulmin, C. (2010). Food security: the challenge
of feeding 9 billion people. Science, 327 (5967), 812-818. DOI:
10.1126/science.1185383

Google Earth Engine (2024). https://earthengine.google.com/timelapse/
(erisim tarihi, 26.03.2024)

Goren, H. ve Icduygu, A. (2023). fklim degisikligi ve gog: kiiresel
tartismalart Tiirkive 'ye tasimak. Istanbul: MiReKoc working paper
series 01/2023. https://mirekoc.ku.edu.tr/tr/yayinlar/raporlar-ve-
politika-notlari/

Gray, C. & Wise, E. (2016). Country-specific effects of climate
variability on human migration. Climatic change, 135(3/4), 555-
568. https://doi.org/10.1007/s10584-015-1592-y.

Giil, O. (2008). Marmara Golii (Manisa) kus tiirleri popiilasyonlarinin
tespiti ve alam etkileyen cevresel faktorlerin belirlenmesi iizerine
arastirmalar (Yaymlanmanns Yiiksek Lisans Tezi). Ege Universitesi
Fen Bilimleri Enstitiisii Biyoloji Ana Bilim Dal, Izmir.

Giilersoy A. E. ve Dursun, E. (2023). Cevre etigi yaklasimlart ve
akimlari. IKSAD Yayimnevi: Ankara https:/dx.doi.org/10.5281/
zenodo.8244775

Giilersoy, A. E. (2013). Marmara Golii yakin ¢evresindeki arazi
kullanim faaliyetlerinin zamansal degisimi (1975-2011) ve gol
ekosistemlerine etkileri. Tiirk cografya dergisi, 61, 31-44.

Gilersoy, A. E. (2014). Yanlis arazi kullanimi. Elektronik sosyal bilgiler
egitimi dergisi, 1(2), 49-128.

Giilersoy, A. E., Kaya, G. ve Seker, A. (2024). Cumhuriyetin 100.
yilinda gevre ve toplum: Endise de var umut da (1. Baski). Istanbul:
Egitim Yayinevi.

Harvey, D. (2003). Sosyal adalet ve sehir (1. Baski). (Cev. Mehmet
Morali). Istanbul: Metis Yayinlari.

Helen, A., Emmanuel, O. & Sussan, A. (2020). Legal and policy
responses to climate change-induced migration and conflict:
insights from Nigeria. JL Pol’y & globalization, 99, 1

Henareh Khalyani, A., Mayer, A. L., & Norman, E. S. (2014). Water
flows toward power: Socioecological degradation of Lake Urmia,
Iran. Society & natural resources, 27(7), 759-767. https://doi.org/1
0.1080/08941920.2014.905890

Henderson, J. V., Storeygard, A. & Deichmann, U. (2014). 50 years of
urbanization in Africa: Examining the role of climate change. World
bank policy research working paper no. 6925, Available at SSRN:
https://ssrn.com/abstract=2456048

Hermans, K. & Garbe, L. (2019). Droughts, livelihoods, and human
migration in northern Ethiopia. Regional environmental change,
19(4), 1101-1111. https://doi.org/10.1007/s10113-019-01473-z

Hermans, K. & McLeman, R. (2021). Climate change, drought, land
degradation and migration: exploring the linkages. Current opinion
in environmental sustainability, 50, 236-244.

Hesse, C. & Cotula, L. (2006). Climate change and pastoralists:
Investing in people to respond to adversity. London: Sustainable
Development Opinion Papers.

Hoftfmann, R., Dimitrova, A., Muttarak, R., Crespo Cuaresma, J. &
Peisker, J. (2020). A meta-analysis of country-level studies on
environmental change and migration. Nature climate change,
10(10), 904-912. https://doi.org/10.1038/s41558-020-0898-6

Homer-Dixon, T. F. (1991). On the threshold: Environmental changes
as causes of acute conflict. International security, 16(2), 76-116.

Hugo, G. (2011). Future demographic change and its interactions with
migration and climate change. Global environmental change, 21,
21-33. https://doi.org/10.1016/j.gloenvcha.2011.09.008

207



TEKIN, DENIiZ / Cografya Dergisi — Journal of Geography, 2024, 49: 191-210

Hunter, L. M., Murray, S. & Riosmena, F. (2013). Rainfall patterns and
US migration from rural Mexico. International migration review,
47(4), 874-909. https://doi.org/10.1111/imre.12051

IDMC. (2021). 4 decade of displacement in the Middle East and North
Africa. Geneva, Switzerland: The Internal Displacement Monitoring
Cente Publication.

IDMC. (2023). Internal displacement and food security. Geneva,
Switzerland: The Internal Displacement Monitoring Cente Publication.

IOM. (2009). Compendium of IOM's activities in migration, climate
change and the environment. Geneva: International Organization
for Migration Pub. https://publications.iom.int/books/compendium-
ioms-activities-migration-climate-change-and-environment

IPCC. (2014a). Climate change 2014: Impacts, adaptation, and
vulnerability. Part A: Global and sectoral aspects. contribution of
working group Il to the fifth assessment report of the
intergovernmental panel on climate change. Cambridge, United
Kingdom and New York, NY, USA: Cambridge University Press,
1132 pp.

IPCC. (2014b). Climate change 2014: Impacts, adaptation, and
vulnerability. Part B: Regional aspects. contribution of working
group 1I to the fifth assessment report of the intergovernmental
panel on climate change. Cambridge, United Kingdom and New
York, NY, USA: Cambridge University Press, pp. 688.

IPCC. (2019). Climate change and Land: an IPCC special report on
climate change, desertification, land degradation, sustainable land
management, food security, and greenhouse gas fluxes in terrestrial
ecosystems. Cambridge, United Kingdom and New York, NY, USA:
Cambridge University Press.

IPCC. (2022). Climate change 2022: Impacts, adaptation and
vulnerability. contribution of working group Il to the sixth
assessment report of the intergovernmental panel on climate
change. Cambridge, United Kingdom and New York, NY, USA:
Cambridge University Press, 3056 pp.,do0i:10.1017/9781009325844.

Islar, M. & Boda, C. (2014). Political ecology of inter-basin water
transfers in Turkish water governance. Ecology and society,
19(4):15. http://www.jstor.org/stable/2626966

ilhan, A. ve Sar1, H. M. (2013). Marmara Gélii balik faunasi ve balikg¢ilik
faaliyetleri. Ege su iiriinleri dergisi, 30(4), 187-191. DOI: 10.12714/
egejfas.2013.30.04.08

Izol, B., Yetmen, H. ve Benek, S. (2023). iklim degisikliginin ve
degisebilirliginin yerel goc ve catigmalardaki rolii: Siverek-
Diyarbakir (Karacadag yoresi) 6rnegi. Cografya dergisi, 46, 67-80.
https://doi.org/10.26650/JGEOG2023-1165495

Kaczan, D. J. & Orgill-Meyer, J. (2020). The impact of climate change
on migration: a synthesis of recent empirical insights. Climatic
change, 158(3), 281-300. https://doi.org/10.1007/s10584-019-
02560-0

Kadioglu, M. (2012). Tiirkiye 'de iklim degisikligi risk yonetimi. Ankara:
Tirkiye’nin iklim degisikligi II. ulusal bildiriminin hazirlanmasi

projesi yayini.

Kelley, C. P., Mohtadi, S., Cane, M. A., Seager, R. & Kushnir, Y. (2015).
Climate change in the Fertile Crescent and implications of the
recent Syrian drought. Proceedings of the national academy of
sciences, 112(11), 3241-3246. https://doi.org/10.1073/
pnas.1421533112

Kibreab, G. (2009). Climate change and human migration: a tenuous
relationship?. Fordham environmental law review, 20(2), 357-401.
https://www.jstor.org/stable/44175154

Kolmannskog, V. (2009). Climate change, disaster, displacement and
migration: initial evidence from Africa. Research paper N. 180.
BMMYK.

Koubi, V. (2019). Climate change and conflict. Annual review of
political science, 22, 343-360. https://doi.org/10.1146/annurev-
polisci-050317-070830 (300

Korbalta, H., (2019). Marmara Go6lii neden kuruyor? Kent akademisi,
12/39(3), 441-459.

Krishnamurthy, P. K. Lewis, K. & Choularton, R. J. (2014). A
methodological framework for rapidly assessing the impacts of
climate risk on national-level food security through a vulnerability
index. Global environmental change, 25, 121-132. https://doi.
org/10.1016/j.gloenvcha.2013.11.004

Liwenga, E. T., Kwezi, L. & Afifi, T. (2012). Where the rain falls project
case study: Tanzania results from: same district, Kilimanjaro
region. United Nations University Institute for Environment and
Human Security (UNUEHS) REPORT No. 6.

Lobell, D. B., Banziger, M., Magorokosho, C. & Vivek, B. (2011).
Nonlinear heat effects on African maize as evidenced by historical
yield trials. Nature climate change, 1(1), 42-45. https://doi.
org/10.1038/nclimate1043

Marchiori, L., Maystadt, J. F. & Schumacher, 1. (2012). The impact of
weather anomalies on migration in sub-Saharan Africa. Journal of
environmental economics and management, 63(3), 355-374. https://
doi.org/10.1016/j.jeem.2012.02.001

McAuliffe, M. & A. Triandafyllidou (Eds.). (2021). World migration
report 2022. Geneva: International Organization for Migration
(IOM).

Mendenhall, E., Hendrix, C., Nyman, E., Roberts, P. M., Hoopes, J. R.,
Watson, J. R., ... Sumaila, U. R. (2020). Climate change increases
the risk of fisheries conflict. Marine policy, 117, 103954. https://doi.
org/10.1016/j.marpol.2020.103954

MGM. (2024). Manisa simirlart igerisinde yer alan bazi istasyonlara ait
meteorolojik veriler. https://www.mgm.gov.tr/. Meteoroloji Genel
Midiirliigi, (verinin alindigr tarih: 05.04.2024).

Mohammadi Hamidi, S., Nazmfar, H., Fuerst, C., Yazdani, M. H., &
Rezayan, A. (2022). Water level decline at Iran’s Lake Urmia:
changing population dynamics. Environmental hazards, 21(3), 254-
273. https://doi.org/10.1080/17477891.2021.1949958

Morales-Muiioz, H., Jha, S., Bonatti, M., Alff, H., Kurtenbach, S., &
Sieber, S. (2020). Exploring connections-environmental change,
food security and violence as drivers of migration-A critical review
of research. Sustainability, 12(14), 5702.

208



TEKIN, DENIZ / Cografya Dergisi — Journal of Geography, 2024, 49: 191-210

Morrissey, J. (2014). Environmental change and human migration in sub-
Saharan Africa. In Etienne Piguet, Frank Laczko (Eds.), People on
the move in a changing climate (pp. 81-109). Dordrecht: Springer.

Murathan, A., Varli, D., Goktas, M. A., Celik, K., Kuzu, D., Kuzucu, A.
... Caktu, Y. (2022). Gediz Havzast Marmara Golii ve beslenme alant
(1780 km2) su kaynaklarimin siirdiiriilebilir yonetimi ve goliin ekolojik
olarak korunmast projesi. izmir: IZENERJI, Izmir Biiyiiksehir
Belediyesi Su Kaynaklar1 Arastirma ve Uygulama Merkezi.

Murathan, A., Varli, D., Goktas, M. A., ve Kuzucu, A. (2023). Marmara
Golii yeralti suyu ve yiizey suyu iliskisi. HIDRO’2023: Ulusal
hidrojeoloji ve su kaynaklart sempozyumu, 25-27 Mayis 2023,
KTU, Trabzon

Myers, N. (2002). Environmental refugees: a growing phenomenon of
the 21st century. Philosophical transactions of the royal society of
london. series B: Biological sciences, 357(1420), 609-613. https://
doi.org/10.1098/rstb.2001.0953

Nagabhatla, N., Cassidy-Neumiller, M., Francine, N. N., & Maatta, N.
(2021). Water, conflicts and migration and the role of regional
diplomacy: Lake Chad, Congo Basin, and the Mbororo pastoralist.
Environmental science & policy, 122, 35-48. https://doi.
org/10.1016/j.envsci.2021.03.019

Nawrotzki, R. J. & DeWaard, J. (2018). Putting trapped populations into
place: Climate change and inter-district migration flows in Zambia.
Regional  environmental change, 2, 533-546. https://doi.
org/10.1007/s10113-017-1224-3

Nawrotzki, R. J., Hunter, L. M., Runfola, D. M. & Riosmena, F. (2015).
Climate change as a migration driver from rural and urban Mexico.
Environmental research letters, 10(11), 114023. DOI 10.1088/1748-
9326/10/11/114023

Oakes, R., Banerjee, S. & Warner, K. (2020). Human mobility and
adaptation to environmental change. In World migration report
2020 (253-269). International Organization for Migration.

Okoli, A. C., & Atelhe, G. A. (2014). Nomads against natives: A political
ecology of herder/farmer conflicts in Nasarawa state, Nigeria. American
international journal of contemporary research, 4(2), 76-88.

Onuoha, F. C. (2008). Environmental degradation, livelihood and
conflicts the implications of the diminishing water resources of
Lake Chad for North-Eastern Nigeria. African journal on conflict
resolution, 8(2), 35-62. DOI: 10.4314/ajcr.v8i2.39425

Onol, B. & Semazzi, F. H. (2009). Regionalization of climate change
simulations over the Eastern Mediterranean. Journal of climate,
22(8), 1944-1961. https://doi.org/10.1175/2008JCLI1807.1

Onol, B. (2007). Downscaling climate change scenarios using regional
climate model over Eastern Mediterranean (Yayinlanmamig
Doktora Tezi). ITU Fen Bilimleri Enstitiisii, Meteoroloji
Miihendisligi Anabilim Dal1, Istanbul.

Ozkan, O. (2024). Sulak alanlarin politik-ekolojisi baglaminda
Marmara Gélii'niin kurutulmas: (Yaymlanmamis Yiksek Lisans
Tezi). Ankara Universitesi, Sosyal Bilimler Enstitiisii Siyaset Bilimi
ve Kamu Yonetimi, Kent, Cevre ve Yerel Yonetim Politikalar
Anabilim Dal1, Ankara.

Podesta, J. & Ogden, P. (2008) The security implications of climate
change. Washington quarterly, 31(1), 115-138. DOIL: 10.1162/
wash.2007.31.1.115

Radel, C., Schmook, B., Carte, L. & Mardero, S. (2018). Toward a
political ecology of migration: Land, labor migration, and climate
change in northwestern Nicaragua. World development, 108, 263-
273. https://doi.org/10.1016/j.worlddev.2017.04.023

Raleigh, C. (2010). Political marginalization, climate change, and
conflict in African Sahel states. International studies review, 12(1),
69-86. https://doi.org/10.1111/j.1468-2486.2009. 00913 .x.

Reuveny, R. (2007). Climate change-induced migration and violent
conflict.  Political geography, 26(6), 656-673. https://doi.
org/10.1016/j.polgeo.2007.05.001

Rodriguez-Labajos, B., & Martinez-Alier, J. (2015). Political ecology of
water conflicts. Wiley interdisciplinary reviews: water; 2(5), 537-558.

Roudier, P., Sultan, B., Quirion, P. & Berg, A. (2011). The impact of
future climate change on West African crop yields: what does the
recent literature say?. Global environmental change, 21(3), 1073-
1083. https://doi.org/10.1016/j.gloenvcha.2011.04.007

Schlenker, W. & Roberts, M. J. (2009). Nonlinear temperature effects
indicate severe damages to US crop yields under climate change.
Proceedings of the national academy of sciences, 106(37), 15594-
15598. https://doi.org/10.1073/pnas.0906865106

Schmidt, M., Gonda, R., & Transiskus, S. (2021). Environmental
degradation at Lake Urmia (Iran): Exploring the causes and their
impacts on rural livelihoods. GeoJournal, 86(5), 2149-2163. https://
doi.org/10.1007/s10708-020-10180-w

Selek, B. & Tuncok, 1. K. (2014). Effects of climate change on surface
water management of Seyhan Basin, Turkey. Environmental and
ecological statistics, 21(3), 391-409. https://doi.org/10.1007/
s10651-013-0260-5

Smith, P. J. (2007). Climate change, mass migration and the military
response. Orbis, 51(4), 617-633. https://doi.org/10.1016/].
orbis.2007.08.006

Softaoglu, M. ve Ustaoglu, B. (2023). iklim degisikligine uyum
stirecinde  siirdiiriilebilir gol havzast yonetimi i¢in Marmara
Goli’'ndeki mekansal degisimin nesne tabanli siniflandirma
yontemi ile analizi. Journal of world geography and development
perspectives, 4, 32-45.

Sofuoglu, E., & Ay, A. (2020). The relationship between climate change
and political instability: the case of MENA countries (1985: 01—
2016: 12). Environmental science and pollution research, 27(12),
14033-14043. https://doi.org/10.1007/s11356-020-07937-8

Statista.  (2023). https://www.statista.com/chart/26140/water-stress-
projections-global/ (Erisim tarihi: 24.03.2023)

Tekin, M. K. (2023). Kiiresel iklim degisiminin go¢ler iizerine etkileri
ve Tiirkiye’ye dair éngériiler (Yaymlanmamis Doktora Tezi). Van
Yiiziincii Y1l Universitesi Sosyal Bilimler Enstitiisii Cografya
Anabilim Dali, Van.

209



TEKIN, DENIiZ / Cografya Dergisi — Journal of Geography, 2024, 49: 191-210

Tekin, M., K., ve Deniz, O. (2023). iklimsel gogiin kiiresel dlgekte
mekansal goriiniimii. Istanbul Ticaret Universitesi Sosyal Bilimler
Dergisi, 22(48), 981-1004. https://doi.org/10.46928/
iticusbe.1340951

TUIK. (2024). Marmara Gélii (Manisa) cevresinde yer alan bazi
koylerin  niifus istatistikleri. https://www.tuik.gov.tr/. Tirkiye
Istatistik Kurumu (verinin alindig1 tarih: 12.04.2024).

Tiirkes ve Tekin, (2024). Yeni ve kiiresel bir sorun: Siddetli hava ve
iklim degisikligi kaynakli gogler. fktisat ve toplum, 167(Eyliil), 97-
107.

Tirkes, M. (2011). Akhisar ve Manisa yorelerinin yagis ve kuraklik
indisi dizilerindeki degisimlerin hidroklimatolojik ve zaman dizisi
¢ozlimlemesi ve sonuglarin ¢ollesme agisindan cografi biregimi.
Cografi bilimler dergisi, 9(1), 79-99.

Tiirkes, M., Oztas, T., Tercan, E., Erpul, G., Karagéz, A., Dengiz, O., ...
& Avcioglu, B. (2020). Desertification vulnerability and risk
assessment for Turkey via an analytical hierarchy process model.
Land degradation & development, 31(2), 205-214. https://doi.
org/10.1002/1dr.3441

Ullman, R. H. (1983). Redefining security. International security, 8(1),
129-153. https://doi.org/10.1162/isec.8.1.129

UNDP (United Nations Development Programme). (2015). Human
development report. http://hdr.undp.org/sites/default/fles/2015
human_development report 1.pdf

UNEP (United Nations Environment Programme). (1992). World atlas
of desertification. London: Edward Arnold.

URL 1. (2022, Temmuz 11). Kuruyan Marmara Golii’'nde ‘arazi savasi’
bagladi! 20 giinde 4 kavga: 1 6li, 2 yarali. https://www.haberturk.
com/kuruyan-marmara-golu-nde-arazi-savasi-20-gunde-4-kavgada-
1-olu-2-yarali-3476807?page=4 (Erisim tarihi: 15.06.2024)

URL 2. (2022, Temmuz 12). Kuruyan Marmara Golii i¢in toprak kavgasi
basladi: 1 kisi hayatin1 kaybetti, 3 kisi tutuklandi. https://
anlatilaninotesi.com.tr/20220712/kuruyan-marmara-golu-icin-
toprak-kavgasi-basladi-1-kisi-hayatini-kaybetti-3-kisi-
tutuklandi-1058612671.html (Erisim tarihi: 15.06.2024).

Vardar, S. (2018). Marmara Goli’niin paleocografyasit ve Tung
Cagr’'ndan giinimiize jeoarkeolojik degerlendirmeler, Manisa.
Cografi bilimler dergisi, 16(2), 217-237.

Walker, P. A. (2005). Political ecology: where is the ecology? Progress

geography, 29(1), 73-82. https://doi.
org/10.1191/0309132505ph530pr

Yagbasan, O. & Yazicigil, H. (2012). Assessing the impact of climate

in human

change on Mogan and Eymir Lakes’ levels in central Turkey.
Environmental earth sciences, 66(1), 83-96. https://doi.org/10.1007/
s12665-011-1209-3

Yagbasan, O. (2016). Impacts of climate change on groundwater
recharge in Kiigiik Menderes River Basin in western Turkey.
Geodinamica acta, 28(3), 209-222. https://doi.org/10.1080/09853 1
11.2015.1121802

Yigit, A. Y., Senol, H. 1., ve Kaya, Y. (2022). Cok zamanli multispektral
uydu verilerinin Marmara Golii  kiyt degisimi analizinde
kullanilmasi. Geomatik, 7(3), 253-260.

210



Cografya Dergisi — Journal of Geography, 2024, 49: 211-223 Arastirma Makalesi / Research Article

DOI: 10.26650/JGE0G2024-1540608
%" COGRAFYA DERGISI IST ANBUL
= JOURNAL OF GEOGRAPHY )5 UNIVERSITY
~49 2024, (49) fwsT PRESS
- w==  https://iupress.istanbul.edu.tr/en/journal/jgeography/home

Bilgi Uretimi ve Cinsiyet: Kadinlarin Cografi Bilgi Teknolojisi
Deneyimleri Uzerinden Bir Okuma

Knowledge Production and Gender: A Reading Through Women’s Geographic Information
Technology Experiences

Giildane MIRIOGLU KAVUK!' ®, Hatice TURUT?

'Balikesir Universitesi, Fen-Edebiyat Fakiiltesi Cografya Béliimii, Balikesir, Tiirkiye
2Sakarya Universitesi, Insan ve Toplum Bilimleri Fakiiltesi Cografya Boliimii, Sakarya, Tiirkiye

ORCID: G.M.K. 0000-0003-3191-5935; H.T. 0000-0002-6081-4132

0z

Bilgi Uretim slireci ve bilgiyi Greten aktorler ge¢cmisten glinlimiize erkek egemenligi ile temsil edilmistir. Kadinlarin bilgi Gretim siirecinden dislanmalari veya
kadinlarin Grettigi bilginin 6nemsizlestiriimesine yonelik elestiriler ise bilim diinyasinda son birka¢ on yilda tartismaya acilmistir. Kadinlarin duygusallik,
erkeklerin ise rasyonellik ile 6zdeslestiriimesi icinde bulundugumuz teknoloji ve bilgi caginda bilgi ile cinsiyet arasindaki iliskinin yonini daha gortndir hale
getirmistir. Bu kapsamda bu makale, bilgi tretim siireclerinde toplumsal cinsiyet rollerinin etkisini, Cografi Bilgi Teknolojileri'ni kullanan cografyaci kadin
akademisyenlerin deneyimleri tizerinden tartigmaktadir. Arastirmanin amaci, toplumsal cinsiyet rollerinin ve hiyerarsilerinin bilgi Gretim stirecindeki etkisine
odaklanarak bu etkileri kadinlarin teknoloji kullanimi lizerinden anlamaktir. Arastirma, nitel yéntemin fenomenoloji desenine gére tasarlanmistir. Calismaya
iliskin veriler derinlemesine gorismeler yoluyla elde edilmistir. Calismanin orneklemini Cografya disiplinindeki CBS kullanicisi kadin akademisyenler
olusturmaktadir. Turkiye'nin farkl sehirlerinde yer alan cografya bélimlerinde gorev yapan 8 kadin 6gretim Gyesi ile yari yapilandiriimig derinlemesine
gorismeler yapilmistir. Gortismeler arastirmacilar ve katimcinin yer aldigi cevrimici ortamda gergeklestirilmistir. Goriismelerden elde edilen bulgular,
kadin akademisyenlerin akademik kariyer dykilerinde karsilastiklari cinsiyetci dnyargilarin teknoloji destekli alanlarda daha da derinlestigini ve bu durumun
akademik 6grenme ve Uretim streclerini olumsuz etkiledigini ortaya koymaktadir.

Anahtar kelimeler: Bilgi Gretimi, Cinsiyet, Feminist CBS

ABSTRACT

The process of knowledge production and actors who produce knowledge from the past to the present is represented by male dominance. The exclusion
of women from the knowledge production process and the criticism of the trivialization of the knowledge produced by women have been discussed in the
scientific world in the last few decades. The identification of women as emotional and men as rational has made the direction of the relationship between
knowledge and gender more visible in the current age of technology and knowledge. In this context, this article discusses the impact of gender roles in
knowledge production processes through the experiences of female geographer academics using Geographic Information Technologies. The aim of this
research is to examine the effects of gender roles and hierarchies on the knowledge production process and to understand these effects through women'’s
use of technology. The research was designed according to the qualitative method. The data were obtained through in-depth interviews. The sample of the
study comprises female academicians who are GIS users in the discipline of Geography. Semi-structured in-depth interviews were conducted with 8 female
faculty members working in geography departments in different cities of Turkey. The interviews were conducted online with the researchers and
participants. The findings obtained from the interviews reveal that the sexist prejudices that women academics confront in their academic career stories
deepen in technology-supported fields and that this situation negatively affects their academic learning and production processes.
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EXTENDED ABSTRACT

The mind-body, public-private, culture-nature, and reason-emotion dichotomies, which are seen as the basis of the power hierarchies
between women and men, have also defined women as the other of men. In the history of science, those who produce knowledge have
mostly been men, and this process of knowledge-production has maintained male dominance. The effect of the male majority and the
male perspective on knowledge can also be observed in the discipline of geography. As physical geography is dominated by men, GIS is
also associated with sexist assumptions through the masculine coding of technology. Examining the relationship between knowledge
production and gender through GIS is based on the implicit assumption that the relationship between technology and gender masculinizes
this practice of the discipline.

In the discipline of geography in Turkey, there is a male-dominated process related to the use of GIS. The first publications, the first
dissertations, and the first consultants related to GIS were conducted by male geographers, and they are still in the majority today. The
findings of this study are based on interviews with 8 female geographers who use Geographic Information Systems extensively in their
research. Two thematic headings were identified within the framework of the findings. First is about the otherness of the female body,
and second is about how this otherness takes shape when GIS comes into play.

According to the participants’ experiences, physical geography is seen for men, while human geography is seen for women. This
definition is associated with the idea that women who identify with the naive body can not cope with difficult field conditions. In
addition, it is constructed by identifying women with chastity. Furthermore, female physical geographers were associated with the
studies on the desk rather than in the field.

Some female geographers avoid fieldwork (in physical geography such as mountains etc.) because of their perception of insecurity.
This is certainly due to the masculine coding of physical geography. In this context, altitude is coded as masculine in terms of being
strong, steep, and difficult; however flat land plain corresponds to a soft, easily overcome definition. In the participants’ experiences,
women geographers are emphasized for their soft, delicate, and gentle identities rather than their scientific identities.

All get worse when GIS is involved. Women geographers who are excluded from technology through practices that construct
technology as masculine have also been kept away from geographical information technologies. The participants’ experiences show that
male dominance is high in GIS-related practices and excludes women. The participants encountered prejudices about technology being
a “man’s thing” when using GIS. Their GIS practices were viewed with suspicion, and the accuracy of their work was questioned.
Sometimes, their work is ignored, and they are directed to male GIS users. Another way to exclude women through GIS is by limiting
women’s competence by assigning courses to male GIS lecturers.

Women geographers have been excluded from GIS-related knowledge, data sharing, etc. Some participants tried to learn GIS through
their own efforts, and some have learned from other fields. The male-dominated structure of GIS practice within the discipline has led
women GIS users to engage in interdisciplinary studies.

This study shows that the issues discussed by Monk and Hanson (1982) are still valid in today’s geographic knowledge production.
The assumption that technology is masculine and that physical geography is more suitable for male geographers have led to GIS coming
to the fore in physical geography. Thus, both have increased masculinity and strengthened women’s otherness in the discipline.
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1. GIRiS

Tarih boyunca bilgiyi iiretenler cogunlukla erkekler olmuslar,
bu bilgi iretim siireci de erkek egemenligini silirdiirmeye
yaramistir. Kadmlarin bilgi {iretim siirecinden dislanmalarina
iligkin itirazlar ise bilim diinyasinda son birka¢ on yil iginde
gerceklesmistir. Peki, bilimde cinsiyete dayali mitleri goriiniir
hale  getirmek miimkiin ~ miidiir?  Cinsiyet Onyargisinin
toplumsallastigi bir bilgi {iretim ortaminda feminist bakis
acisinin  Onemi, bilim ve cinsiyet arasindaki diyalektigin
¢oziimlenmesinde mevcut yapinin dinamiklerini, iliskinin
aglarini, mevcut ve muhtemel sonuglarmi anlamayi saglar
(Keller, 2005).

Bu baglamda, toplumsal olarak erkek bilim ile, kadin doga
ile kodlanmistir (Greenbaum, 1990). Bilimin referanslar
sirastyla objektiflik, akil, sogukkanlilik, rasyonellik, iktidar ve
seyler/metalar iken; doganin referanslar1 siibjektiflik, duygu,
kisisellik, duygusallik, sevgi ve insanlardir (Greenbaum, 1990).
Bilim teknik bir ugras ve erkeklerin egemen oldugu bu
tanimlamaya iligkin sinirlarin keskin bir bigimde kabul edildigi
bir alan olarak diistinilmektedir (Schuurmann, 2002). Oysaki
bilimi degismez bir nesne degil, diinya ve temsiller arasinda bir
arabulucu rolii istlenen temsiller kiimesi olarak diisiinmeye
basladigimizda (Woolgar, 1988), kisinin 06znellik ve
konumlanisinin bilgi iiretme bigimine nasil yansidigini daha iyi
anlariz. Oyle ki, feminist epistemoloji bilginin nétr ve dnyargisiz
degil, kisinin 6znelligi ve konumlanisi ile dogrudan iligkili
olarak elde edildigini savunur. Bu baglamda elestirel 6z
farkindalik olarak bilinen refleksivite, feminist epistemolojide
aragtirmanin yer aldig1 gii¢ iligkilerini sorgulama c¢abasini icerir
(McLafferty, 2005). Iste bu nedenle, erkekler toplumdaki esitsiz
cinsiyet ayrimlarindan kaynaklanan sosyal sorunlarin farkinda
olmak konusunda kadinlar kadar yetenekli olsa da erkeklerin
yasam deneyimleri onlar1 kadinlar kadar cinsiyet sorunlarini
gorme noktasina getirmez (Kobayashi, 2002). Oysa ki hakim
geleneksel goriis, bilimsel bilginin pozitivist, teknolojinin ise
maskiilenist oldugundan yanadir (Schuurmann, 2002).

Wajcman (1991), teknolojide cinsiyet olarak maskiilenligin
yiikselisini kiiltiir kavrami i¢inde ele almaktadir. Buna gore,
giiniimiiz teknik kiiltliriiniin erkekler arasinda -kadinlari bertaraf
eden- 6zgilin bir lisan yarattigint ve maskiilenlik ile teknoloji
arasinda bagi giiclendirdigini savunur (Wajcman, 1991). Bu
baglamda, teknolojiyi bilgi ve ara¢ olmanin 6tesinde kiiltiirel ve
sosyal bir unsur olarak tanimlamaktadir. Bdylece teknoloji denen
sey, erkek kimliginin olusumunda etkin bir unsur olarak varlik
gosterir.  Ornegin, ¢ocukluk dénemindeki farkli &grenme

bic¢imleri, cocukluk dénemindeki rol modeller, isgiicii piyasasinin
cinsiyete yonelik uygulamalari toplumsal olarak insa edilen ve
kadin ile erkegin teknolojiye yatkinligini belirleyen bir yapiya
karsilik gelir (Wajeman, 1991). Bu yatkinlik siireci ise cocukluk
doneminde itibaren toplumsal normlar ¢er¢evesinde sekillenir.
Diger bir ifadeyle kadinlarin bilim ve teknolojiden dislanmasi
cinsiyet kimliklerinin insasi ile olmustur.

1990’larin sonlart ve 2000°li yillarin baslarindan itibaren
hizlanan paradigma doniisiimleriyle birlikte bilimsel bilginin
iiretim bi¢imleri ¢oklu fraksiyonlara ayrilmistir. CBS'ne feminist
epistemolojinin entegre edilmesiyle birlikte CBS’nin toplumsal
cinsiyet bilgisi liretme potansiyeline sahip oldugu kabul
edilmistir (Bosak ve Schroeder, 2005). Ote yandan kadinlarmn bu
bilgi iiretme siirecinin bir pargast haline gelmesi ise cinsiyet
duyarli, elestirel ve katilimer bir bilgi {iretme siirecine olanak
tanimistir. Bu arastirmada, bilgi {iretim siireci ve cinsiyet
arasindaki iliski cografya disiplininde 6nem kazanan CBS pratigi
lizerinden incelenmistir. Devam eden boliimlerde 6ncelikle bilim
tarihinde cinsiyet meselesi ve ardindan CBS ile cinsiyet konusu
tartistlmig, devaminda Tirkiye’deki CBS kullanicist kadin
akademisyenlerin deneyimlerine odaklanilmistir.

2. TEORIK TARTISMA
2.1. Bilim tarihi ve cinsiyet

Bilim tarihi doga bilimlerinin onciiliigiinde gergeklesen
gelismelerle doludur. Bu baglamda “Bilimsel Devrim™i olusturan
bilimsel faaliyetlerin doga bilimlerinde ger¢eklesmesi ile bilgi
iizerinde doga bilimleri mutlak hakimiyetini kurmustur (Anl,
2017). Toplumsal ger¢eklige ulasma gerekliligi ile sosyal bilim
alanindaki bilgi arayislari da doga bilimlerine eklemlenme
seklinde gergeklesmistir (Anli, 2017). Boylece bilimsellik
iddias1 pozitivist yaklasimla agiklanmis ve pozitivizmin
onciiliigiinde geligmistir. Bilgi alanindaki pozitivizm egemenligi
sosyal bilimlerde yorumlamaci ve elestirel yaklasimlarla
(Neuman, 2014) biiyiik olctide elestirilmistir. Bu elestirilerin
onemli bir kanadini feminist teori olusturmaktadir.

Feminist teoride bilginin androsentrik yapis1 bilim tarihindeki
pozitivist perspektife dayandirilmaktadir. Pozitivist perspektifte
bilimin nétr oldugu iddiasi ve statiikko yonelimli olusu bu
elestirilerin temelini olusturmaktadir. Cografya’nin neden
¢ogunlukla insan wrkinin yarisini (kadinlart) kapsayan arastirma
sorularindan kagindigi sorusunu soran Monk ve Hanson (1982),
cevabin ¢ok basit bir sekilde bilginin sosyal bir yaratim olmast
ile ilgili oldugunu iddia eder. Bu iliskilendirme Sayer (2017)’1n

213



MIRIOGLU KAVUK, TURUT / Cografya Dergisi — Journal of Geography, 2024, 49: 211-223

aciklamalartyla da desteklenir. Sayer (2017:50)’in ‘saf” bilim
bile ayni zamanda bir pratikler kiimesidir” ifadesi bilginin
toplumsal yoniinii gdsterir. Buna gore, bilgi asla bir bosluk
i¢cinde gelismez, daima sosyal pratiklerin igine yerlesiktir (Sayer,
2017).

Monk ve Hanson (1982), belirli bir disiplinde bilgi iiretmeye
katilan kadmlarin sayisinin, feminizmin o disiplinin arastirma
gelenegine ne Olciide dahil edildigini belirlemede ©6nemli
oldugunu aktararak cografya disiplinin androsentrik yapisini
disiplinicerisinde kadin sayisinin azolusuileiliskilendirmislerdir.
“Akademik cografvacilarin ¢ogu erkektir ve arastirma
problemlerini kendi degerlerine, ilgilerine ve hedeflerine gére
yapulandirmiglardir ve bunlarin tiimii kendi deneyimlerini
yansitmaktadir” (Monk ve Hanson, 1982: 12). Sayer (2017) da
bireylerin i¢inde diisiinmeyi 6grendikleri toplumdan bagimsiz
olarak bilgi gelistiremeyecekleri ifadesiyle bilimin, bilgi
ireticileri ile iliskisine isaret eder.

Keller (2005), bilgiyi tiretenlerin kadin ya da erkek olmasindan
farkli olarak toplumsal cinsiyet ideolojisi ve bilim arasindaki iliski
tizerinde durur. Buna gore asil 6nemli olan, “kadin ve erkeklerin
olusumunun bilimin olusumunu nasil etkiledigi ”dir (Keller 2005:
28). Haraway (2010) de bedensel tiretim aygiti tanimlamasiyla
bilimsel bilgi iiretimindeki bedenler ve diger nesnelerin nasil
meydana getirildiginin 6nemi tizerinde durur.

Toplumsal cinsiyet esitsizliginin temeli erkek-kadin, kiiltiir-
doga, akil-beden, kamusal-6zel, vb. ayirimlar {izerinden, birini
digerinin otekisi olarak tanimlayan diialist bakis agisina
dayanmaktadir (Donovan, 2015; Plumwood, 2004). Bubaglamda
kadin, biyolojik ozellikleri sebebiyle bedene mahkim ve tam
rasyonaliteden yoksun sayilmistir (Berktay, 2015). Kadmnin
bedeni tizerinden tanimlanmasi onu bilimden uzak tutmustur'.

Haraway (2010 /1988]), kadinlarin bilimsel bilgi tiretiminden
dislanisint “bedenli 6tekilik” olarak tanimlamaktadir. Bilgi
insasindaki erkek egemen bakis, feminen olanin 6teki olarak
kodlanmasina karsilik gelmistir (Bondi, 1990). Bilgi erkegi akil
sahibi, 6zerk kisi olarak tanimlarken kadimi erkegin otekisi
olarak tanimlamakta ve erkegi kadin karsisinda imtiyazl
kilmaktadir (Bondi ve Domosh, 1992). Buna gore bilimin
cinsiyetlendirilmesi sorunu sadece kadinlarin bilimdeki gorece
yoklugu ile ilgili olmayip temelde diisiinsel bir alan olarak
bilimin erillikle bagdastirilmast ile ilgilidir (Keller, 2005). Bu

baglamda doniisiim, hem bilgi iiretimine katilan kadin sayisindaki
artts hem de bilimsel olani eril kodlayan geleneksel goriistin
zayiflamasi ile miimkiindiir (Keller, 2005). Belirli bir toplumsal
cinsiyet ideolojisi ile yetisen kadin ve erkeklerin davraniglari bu
ideolojiden etkilenir (Keller, 2005). Urettikleri bilim de 6yle.

Feminist yaklagim, aragtiranin ve aragtirtlanin cinsiyetinin,
iiretilen bilgiyi etkiledigini savunur (Neuman, 2014). Bu
bakimdan feminist arastirma, bilginin nasil iretildigi tizerinde
cinsiyetin yol agtig1 farkliliklara odaklanir (McDowell, 1992).
Erkek egemen iktidar yanlis1 ve iktidari elinde tutmaya yarayan
nétrliik iddiasindaki nesnellige karsin Haraway (2010) “bedenli
nesnellik” olarak tanimladigi nesnellik kavramindan s6z eder ki
bu da konumlu bilgi demektir. Keller’in (2005) ifadesiyle
“nesnelligin kendisi tarihte ¢ok uzun bir donemden beri erillikle
ozdeslestirilmis bir idealdir”. Bu durum bir yandan bilimin
erkeklerin tek elinde gelismesi bakimindan bir yandan da erkek
iktidarin1 siirdiirmesi bakimindan sorunludur. Bat1 kiiltiiriindeki
egemen akil kavrami eril kimlik iizerinden tanimlanmis ve bu
tanimlanma efendi (erkek) kimliginin kurulmasina karsilik
gelmistir (Plumwood, 2004).

Haraway (2010) modern bilim ve teknolojinin gérme bigimi
olarak nesnelligin (her seyi hi¢bir yerden gérmenin), tiim sinirlart
ve sorumlulugu asmay1 vaat ederken, feminist tartismanin gérme
bi¢imi olarak kismi perspektifi, neyi nasil gérmeyi 6grendigimizin
hesabini vermeye yaramasi bakimidan savunur. Bu da modern
bilimin nesnellik iddiasina karsin konumlu bilgiyi ifade eder.
Konumlu bilgi, bilgisi iiretilen ile bilgiyi tiretenin konumunun
iretilen Dbilgiyi etkilediginin kabul edilmesidir ve bu da
aragtrmacinin ve arastirtlanin nerede durdugunu ifade eden
“durug noktasr” olarak da anilir. Feminist durus noktasini Hegel’in
efendi-kole iliskilendirmesi ile agiklayan Harding (1986)’e gore
erkeklerin sosyal yasamdaki egemenligi yanli anlamaya yol
acarken kadinlarin hiikmedilmig/bastirilmis pozisyonu daha
biitiinciil anlamayr miimkiin kilar (Harding, 1986). Kadlara
0zgii deneyimler nedeniyle bilgi {iretim siirecinde kadimlarin
perspektifi ayricaliklidir (Donovan, 2015; Tanesini, 2012).
Foucault (2015)’nun yalnizca iktidar karsisinda mesafeli olanlarin
hakikati kesfedebilecegi ifadesi gibi Haraway (2010) de
ezilmislerin konumunu, agagidan gérmeyi faydal bulur.

Haraway’in (2010:107) “feminist nesnellik” ya da “bedenli
bilgi” olarak tanimladigi konumsallik, bilgi 06znesinin
konumunun kismi olmasinin kabuliine dayanir. Boylece nesnel

1 Cografya disiplininde bilgi insasi tartismalarinda da 6rnegin Longhurst (1995), feminist cografyacilarin, erkekligin bilgi tizerindeki hegemonyasini yikmalarinin bir
yolunun, zihin ve beden arasindaki iliskinin baskin/dteki yapisini degistirmek oldugunu soyler.
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ve evrensel bilgi iddiasinin yerini kismi-konumlu bilgi;
yukaridan, hi¢bir yerden bakma iddiasinin yerini yapilanmis,
konumlu bir bedenden, belirli bir yerden bakma iddiast alir
(Haraway, 2010). Bilim tarihindeki erkek ¢ogunlugun ve eril
bakisin iiretilen bilgi tizerindeki etkisi diger bilim alanlarinda
oldugu gibi cografya disiplininde de goriiliir.

2.2. Cografya Disiplininde Bilgi Uretimi ve Cinsiyet
Meselesi

Beseri cografyadaki aragtirmalarin ¢ogunun cogunlukla
cinsiyetci oldugunu belirten Monk ve Hanson (1982), cografi
aragtirmanin igeriginde, yontemlerinde ve amaglarinda cinsiyetci
Onyargilar1  incelemislerdir. ~ Cografyanin  feminizmden
etkilenmeme derecesinin dikkat c¢ekici oldugunu ve kadin
sorunlarina ilgi eksikliginin, beseri cografyanin tim dallarinda
oldugunu belirten Monk ve Hanson (1982), diger bilim
alanlarinda oldugu gibi cografyada da kadinlarin ve kadin
konularinin diglanigint 1950°li ve 1960’11 yillarda disipline
egemen olan pozitivist perspektif ile iliskilendirmislerdir. Bu
iligkilendirmeyi pozitivizmin sosyal degisime odaklanmaktan

c¢ok statiiko yonelimli olusu ile a¢iklamiglardir.

Gegmisin neredeyse tiim beseri cografyasinin, tim insanligin
diinyast degil, eril bir diinyanin incelenmesi oldugunu belirten
Zelinsky, Monk ve Hanson (1982) da spesifik olarak insan
davranisina, sosyal degisime veya 6znel hiimanist yaklasimlara
odaklanan cografyacilarin bile, genel olarak kadmlar1 gézden
kacirdigim1 belirtmislerdir. Tipk: bilim tarihinde oldugu gibi
cografya disiplininde de cografyacilarin ¢ogunun erkek olmast
araciligiyla cografi diisiincenin androsentrik yapist (Bondi ve
Davidson,  2003)
sorunsallastirilmistir.

feminist ~ cografyacilar  tarafindan

Monk ve Hanson (1982), cografya disiplinindeki
akademisyenlerin ¢ogunun erkek olmasi nedeniyle arastirma
problemlerinin erkek deneyim, deger, ilgi ve amaglaria
dayandigimni, bdylece kadin konularinin ihmal edildigini
soylerler. Cografya disiplininde erkek akademisyenlerin ezici
cogunlukta olusunu Zelinsky, Monk ve Hanson (1982),
kadmlarin cografi bir kariyer (sadece cografya degil prestijli
mesleki faaliyetin hemen her dali i¢in gegerli) iizerinde ciddi
olarak  diistinmekten caydirilmalari  ve ilerlemelerinin

engellenmesi ve cinsiyete bagl genetik miraslari nedeniyle
kadinlarin cografi arastirmalarda yeteneksiz olduklar: diisiincesi
ile agiklamiglardir®. Neticede disiplinin androsentrik yapisi
aragtirtlacak problemin tanimlanmasinda kadinlarin gérmezden
gelinmesi, teorilerin cinsiyet korii olmasi, geleneksel cinsiyet
rollerinin degismezligi varsayimi, kadinlarin yasantilart ile
toplumsal cinsiyetin 6neminin yadsinmasi, dogrudan kadinlar
konu alan ¢aligma yapmaktan kacinma gibi cok genis bir
yelpazede cinsiyet¢i yanliliklari olusturmustur (Monk ve
Hanson, 1982).

Cografya disiplininde kadm konular1 1980°li yillardan
itibaren cografyanin inceleme konular1 arasma girmeye
baslamistir. McDowell (1992)’a goére, cografyanin konu olarak
kadinlart igerecek sekilde yeniden tanimlanmasi feminist
cografyanin ilk asamasmin en biiyiik basarilarindan biriydi.
Boylece ev isleri, gocuk bakimy, aile ici gii¢ iliskileri, kaynaklara
erisim, erkek siddeti, kadin sagligi, kadinlarin bosanma gibi
yasam evreleri, kadin emegi, ikamet tercihleri, farkli toplumlarda
kadinlarin yagam kosullari, erkekligin toplumsal ingas1 gibi bir
dizi konu cografya disiplininin arastirma konular1 arasina girdi
(McDowell, 1992).

Kadin deneyimlerinin cografya disiplininin aragtirma
konular1 arasina girmesi, disiplindeki cinsiyet¢i yanliliklart
asmak adina ¢ok onemli bir asama olmakla birlikte, meselenin
McDowell’in (1993a: 161) deyimi ile kadinlar1 “ekle ve karistir”
metodundan ¢ok daha fazlasi oldugu anlasildi. Bu baglamda
mesele, disiplindeki kadin erkek sayilari, incelenen konularin
kadimi ya da erkegi dahil etmekten ¢ok toplumsal cinsiyetin
iiretilen bilgiyi nasil etkiledigi ile ilgilidir.

Bilgi iiretimi ve cinsiyet arasindaki iliskinin CBS {izerinden
incelenmesi teknoloji ve cinsiyet arasinda kurulan iliskinin
disiplinin bu pratigini (CBS kullanma) de erillestirdigi ortiik
varsayimina dayanmaktadir. Bu bakimdan disiplinin fiziki
cografya temelli yapisinin®, fiziki cografya alaninda erkek
akademisyenlerin ¢cogunlukta olmasi gibi CBS de teknolojinin
eril  kodlanmast  aracilifiyla  cinsiyetgi  varsayimlari
diistindiirmektedir. Nitekim Amerikan Cografyacilar Birligi ve
Britanya Cografyacilar1 Enstitiisti  gibi kuruluslarin - yillik
raporlarinda, kadinlarin belirli uzmanlik oturumlarindaki

yoklugunun dikkati c¢ektigini belirten McDowell (1992),

2 Zelinsky, Monk ve Hanson (1982) dzellikle birgok kiiltiirde kiz ¢ocuklarinin ¢evre ile etkilesimlerinin oglan ¢ocuklara gore sinirlandirilirken, oglan ¢cocuklara gevreyi
tanima konusunda daha ¢ok firsat verilmesi, erkeklerin mekansal deneyim ve dis ¢evre ile etkilesimlerinin tesvik edilmesi gibi sosyo-kiiltiirel etkilerin géz ardi edilmesini

elestirmislerdir.

3 Zelinsky, Monk ve Hanson (1982) Amerikan cografyasinda kadinlarin ve kadin konularinin dislanmasini, jeoloji ile olan uzun siireli baglantist ile iliskilendirmislerdir.
Tiirkiye i¢in de benzer bir iligkilendirme Altinoluk ve Toprak (2022) tarafindan yapilmistir.
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CBS’nin bunun (kotii sohretli) bir 6rnegi oldugunu sdylemistir.
2.3. CBS ve Cinsiyet: Feminist CBS

Kadimnlarn teknolojik giictinii sorgulayan ve hatta ¢ogu
zaman yok sayan bir kiiltiirel insa olarak toplumsal cinsiyet
bilim ve teknolojinin cinsiyetlendirilmesine neden olmustur.
Cinsiyetlendirilmis bir bilim ve teknoloji kadinlarin bu alandaki
temsil gii¢lerinin zayiflatilmasina ve erkeklik ideolojisinin
baskin hale gelmesine zemin hazirlamistir. Oyle ki teknoloji ile
daha barisik olan erkekler bu alandaki hegemonyaya da sahiptir.
Bu nedenle, teknoloji sistemleri basit birer ara¢ olmaktan ziyade
erkek kullanicilara gore tasarlanan toplumsal bir iiriin olarak da
karsgimiza c¢ikar (Greenbaum, 1990). Bu baglamda CBS’nin
feminist elestirisi onem kazanir.

Feminist  cografyacilar  arastirma  siirecinde  meta
yaklagimlarin aksine farkli konu ve metodolojilerin kullanimint
yiiksek sesle dile getirirler (Bkz. Bondi, 1990; Blidon ve
Zaragocin, 2019; Elledge, 2022; Falconer, Al-Hindi ve Eaves,
2023). Bu baglamda, farkli arastirma sorularinin cevabini farkl
yontemlerle bulmanin daha sorgulayici oldugunu savunup,
Ozellikle feminist teori ve prati§in entegrasyonuna dikkat
¢ekerler (Kwan, 2002a). Arastirma siirecinde elde edilen verinin
elestirel bir pozisyon ile anlamlandirilmasi feminist yaklasimeilar
icin 6nem tasir. Ciinkd, veri (data), bilgi (information) ve bilgi
sahibi olma (knowledge) ardalanmis bir siireci kapsar. Cografi
bilgi sistemleri de genellikle niceliksel/analitik yontemlerin bir
araci ve niteliksel/elestirel teorilerin karsit1 olarak kabul edilir
(Kwan, 2002a). Bu noktada feminist perspektif ile elestirel bakis
acisinin CBS’ne entegrasyonu dnem kazanir.

Ancak elestirel bakis agisinin CBS’ne dahil edilmesi
tartismal1 bir siireci icermistir (Turut ve Mirioglu, 2022). Oyle
ki, 1990’11 yillarda CBS'ne yonelik beseri cografyacilardan gelen
elestiriler Elestirel CBS giindeminin daha hararetli tartismasina
olanak tanimistir. Hem feminist teori yaklasimi hem de yonteme
iligkin elestiriler CBS’nin sosyal bilimler icindeki temsil
giicliniin yeniden sorgulanmasina neden olmustur (Kwan, 2002b;
McLafferty, 2005). Bu sorgulama sirasinda, bilim ve teknolojinin
deger (cinsiyet, giic iliskileri vb.) yiiklii olmasindan dolay1 asla
tarafsiz olamayacagi argiimani Elestirel CBS’nin feminist
koklerinden kaynaklaniyordu (Leszczynski ve Elwood, 2015).

Ozellikle sosyal bilim ekseninin CBS'me yonelik bu
epistemolojik yeniden insa siireci, cinsiyet olgusunu Elestirel
CBS tartismalarinin odagina yerlestirmisti. Boylece Feminist
CBS ekoliiniin gorliniir hale gelmesi ve cinsiyetin neden Elestirel
CBS'ne entegre edilmesi gerektigine yonelik 3 argiimani

mevcuttu: (1)CBS’de kadinin  temsil diizeyi; (2)Kadinin
mekansal veri iiretim siirecine ve verinin miizakeresine katilimer
olarak dahil edilmesi; (3) CBS'ni feminist bir metodoloji ile
yeniden konumlandirma olasiliklart (Leszczynski ve Elwood,
2015). Buradaki temel elestiri CBS’nin o6zellikle cinsiyet
eksenindeki esitsiz temsil sorununa odaklaniyordu. CBS'ne
yonelik tanrisal bir metafor s6z konusu idi, Tanri’nin yeryiiziini
hicbir yerden izlemesi gibi. Burada goriintiileyen 6zne ile izlenen
nesne arasinda sinirlari belli olmayan bir ayrim vardir ve bilgi
iretimi aragtirmaci ile mekan arasinda fiziksel bir bag olmadan
dijital ortamda gerceklesir (Rocheleau, 1995). Bondi ve Domosh
(1992), bu bakisin cografya disiplininde, 6zellikle niceliksel
devrim sirasinda gelistigini ve cografi bilgi sistemleri ile en
belirgin halini aldigimi sdylerler. Gézlemcinin disinda oldugu
iddia edilen, tim yanlilik ve konumsalliklari reddeden bu
evrensel cografi bilgi bigimi, kendi otoritesini yeniden iiretmeye
yarar. Erkeklik bu gii¢-bilgi baglantisina iki sekilde yerlesmistir:
Birincisi cinsiyete dayali is bolimii ile bilgi ireticilerinin
¢ogunlukla erkek olmasi; ikincisi ise rasyonelligi eril,
duygusalligr disil kodlayan ikili dikotomilerdir (Bondi ve
Domosh, 1992).

CBS ekseninde feminist cografyacilar, CBS tabanli bilgi
edinme siirecine cinsiyete dayali bilgiyi entegre etmenin yollarini
aramaya bagladilar. Bu baglamda, CBS cinsiyet duyarli bir
yaklasim ile yeniden kurgulanarak feminist epistemoloji ve CBS
metodolojisi ile CBS nin maskiilen hakimiyetini daha uysal hale
getiren yeni c¢aligsmalarla ontolojik bir donlisiim yasamuistir.
McLafferty (2002), CBS’nin yeni tiirde bilginin iretilmesi,
kadinlarin giindelik yasamlarinin sosyo-mekansal baglamarinin
tanimlanmast ve kadinlarin giigclenmesine hizmet etmek igin
feminist cografyay1 zenginlestirecegini savunur. Pavlovskaya ve
Martin (2007) dezavantajli gruplarin  giinlik mekan ve
pratiklerinin CBS yoluyla gorsellestirilmesinin egemenlik ve
baski hiyerarsilerini ortaya cikarma, yorumlama ve c¢oziim
iretme hususunda CBS’nin 6nemli katkilar saglayacagini ekler.
Bununla birlikte CBS’de olusturulan gorsel temsillerin ne tiir
anlamlar igerdiginin anlasilmasit ve aktarilmasi ise feminist
epistemoloji ile daha giiclii hale gelecek (Kwan, 2002b) ve
toplumsal yasam iginde cinsiyetlendirilmis mekanlara yonelik
farkindalig1 artiracaktir (McLafferty, 2005). Schuurman (2002)
kadinlar ve diger azinlik gruplar arasinda daha fazla esitlik
saglamaya yonelik girisimlerin basarili olmasinda bu 2 cografya
adas1 (feminist cografya ve CBS) arasindaki mesafenin
azaltilmasimin 6nemine dikkat ¢eker.

CBS ve feminist cografyanin ontolojik entegrasyonu
literatiirde “CBS’nin feminizasyonu” olarak tanimlanmaktadir
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(McLafferty, 2005:37). 1990’11 yillarda baslayan Feminist CBS
akimmna iligkin tartismalar (Hall vd., 2002; Kwan, 1999b;
McLafferty, 2005; Wajcman, 1991), 2000°1i yillar itibariyle CBS
metodu ile feminist epistemolojinin entegrasyonu kadin
calismalar1 basta olmak iizere 6zellikle dezavantajli gruplarin
deneyimlerinin mekansal veri ile birlestirildigi yeni bir yaklagima
olanak tanimistir. Bdylece mekansal bilginin konumlanmis,
toplumsal olarak iiretilmis ve genellikle cinsiyetlendirilmis bir
bicimde feminist epistemoloji ile yeniden harmanlandigi bir
aragtirma prosediirii olusturulmustur. (Leszczynski ve Elwood,
2015). Bubaglamda, Kwan (1999a), 6zellikle cinsiyet ekseninde
mekansal iligkileri gorsellestirme, analiz etme ve yorumlamada
feminist CBS c¢alismalart yapmis ve kadin ile erkeklerin
mekansal faaliyet 6rgiitlenmelerinin sahip olduklar1 rollere bagl
olarak onemli Sl¢iide farklilagtigini ve bu durumun refah ve
firsatlara erisimde derin ugurumlara neden oldugunu tartigsmaya
acmugtir. Kentler kadinlar i¢in daha az giivenilir mekanlar olarak
kargimiza ¢iksa da feminist epistemolojinin sorunsallagtirma
yetenegi sonucunda, CBS teknolojisi kullanilarak olusturulan
giivenlik uygulamalar ile kentlerin hangi bolgelerinin daha az
su¢ kaydi barindirdigint veya hem kadmlar hem de diger
dezavantajli gruplar i¢in daha giivenli oldugunu ortaya ¢ikarmak
miimkiin hale gelmistir (Bkz. Cui vd., 2023; Gargiulo vd., 2020;
Jabareen, vd. 2019). Bu baglamda, kadin deneyimlerinin
mekansal gosterimler yoluyla goriiniir hale gelmesi feminist
CBS yaklasimi sayesinde kadinlarin hem bilgi iiretim siirecine
hem de giindelik yasamin giivenli bir bi¢imde insasina katilimini
miimkiin kilan alternatif temsiller sunmustur (Kwan, 2002a).
McLafferty (2002) ise meme kanseri ve cevresel faktorler
arasindaki iliskiyiincelerken CBS kullanan kadin akademisyenler
ile arastirma siirecini tamamlamig ve kadmlarmm CBS yoluyla
veri iretim siirecine dogrudan dahil olmasini, bu tiir hassas
konularda kadinlarin dogrudan veri iretim ve miizakere
stireclerinin i¢inde yer almasini tegvik etmistir. Aslinda burada
feminist CBS ¢alisanlar hem c¢evre duyarliligi hem de kadinlarin
daha fazla maruz kaldigi o6liimciil hastaliklara yonelik
aragtirmalarda igerden bir bakis agisinin sunulmasi ile kadinin
arastirmact roliinii de gliglendirmeyi hedeflemistir. Bdylece
kadimlar arastirmanin hem nesnesi hem de 6znesi olarak CBS
arastirmalarina dahil edilmistir. Bununla beraber CBS araciligiyla
kadmlari yasamlarini iyilestirme ¢abalar1 da ayrica dnemlidir.
Arastirmanin devam eden bdliimlerinde, Tiirkiye’deki cografya
disiplininde cinsiyet ve CBS iliskisi ele alinmistir.

3. VERI VE YONTEM

Nitel yontem arastirmasina gore tasarlanan bu ¢alismanin
deseni hermeneutik fenomenolojidir. Fenomenoloji, anlamin
kaynagint aciga ¢ikarmaya odaklanir (van Manen, 2007).
Fenomenolojik arastirmalar merkezi konumumuzun bedensel ve
deneysel anlamlarina doniis yaparak bir olguya iliskin zengin ve
anlamli betimleme sunmaya olanak tanir (Christou, 2016). Bu
¢alismada, kadin cografyacilarin CBS'ni 6grenme ve akademik
calismalarina CBS'ni entegre etme siireglerinde karsilastiklart
cinsiyet temelli deneyimleri anlamaya odaklanilmistir.
Fenomenolojik olarak bu arastirma, deneyim, algi ve cinsiyet
arasindaki iliskiye odaklanir. Hermeneutik olarak ise
fenomenlerin  6ziinli  ortaya ¢ikararak algilarin  beden
deneyimlerine gomiiliiliigiine iliskin anlayiglar1 ifsa etmeye
calisir. Boylece deneyimlere iligkin karmasik ve derinlikli
yapmin anlagilmast miimkiin hale gelir. Nitekim, feminist
cografyacilara gore, cinsiyet ideolojisi yerel alanla simirlt
kalmayip bagka alan ve Olgeklere (beden Slgegi de dahil) her
zaman gomiiliidiir (Rankin, 2003).

Arastirmanin ~ &rneklemi  Cografi  Bilgi  Sistemleri’ni
aragtirmalarinda yaygin bir bigimde kullanan ve Tiirkiye’deki
cografya boliimlerinde gorev yapan 8 cografyact kadin
akademisyendir. Tirkiye’de cografya disiplininde kadin
konularinin ele alinmasinin 6tesinde, bilgi iiretim siirecini de
kapsayan bir yaklasimi ifade eden feminist perspektifin
tartisilmast 2010°1u yillardadir (Mirioglu ve Ari, 2015). Bu geg
gelisme, diger sosyal bilim alanindaki* etkilerin yani sira
cografyada da bilginin nesnel, degerden arinmig, objektif
oldugunu iddia eden pozitivist yaklagimin 2000’li yillara dek
disipline egemen olmasi1 ile de ilgilidir. Ayrica disiplinin
kurulusundan beri yer bilimi agirlikli yapisi ve fiziki cografya
temelli gelisimi de disiplinden kadin1 dislayan bir etken olmustur
(Altinoluk ve Toprak 2022; Mirioglu ve Ar12015).

Tiirkiye’de CBS’nin ilk gelisimi fiziki cografya alaninda
gerceklesmistir (Ozdemir, 2019). Cografya disiplininde CBS
literatiirii baslangigta egitim ve fiziki cografya ile sinirli iken,
beseri cografyada goriilmesi, CBS’nin ilk gelistigi yillardan 10
yil kadar sonradir (Ozdemir, 2019). Bu geg dahil olus ile birlikte
Ozdemir (2019)’in ¢alismasinda 1992-2017 yillarin1 kapsayan
verilere gore, belirtilen tiim yillar i¢in CBS literatiiriinde fiziki
cografyanin payr %354, beseri cografyanin pay1 ise %36’dir
(Ozdemir, 2019).

4  Turkiye’de akademik feminizmin kurumsallagsmasi 1990’11 yillarda baslamis olsa da sosyal bilimlerde kadin ¢alismalari ad1 altinda bir alt alan olarak gelismis (Alkan,
2008; Sancar, 2003), dnemsiz, marjinal, magazin isler olarak algilanmis (Sancar, 2003) uzun yillar kadin konularinn tartisilmast ile sinirli kalmstir.
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Daha giincel verilere bakildiginda Ulusal Tez Merkezi veri
tabaninda 2023 yilin1 da kapsayacak sekilde, Cografya Anabilim
Dali’nda yapilmis ve bagliginda CBS sozciigii gecen lisansiistii
tezler incelenmis, tiim tezler igerisinde hem danigsman hem de
yazar sayisinda erkeklerin ¢ogunlukta oldugu goriilmiistiir. Tez
danigmanlar1 igerisinde erkek sayisi kadin danismanlarin 4
katindan fazla iken (7 kadin 33 erkek danigsman), yazarlarin
(lisansiistii 6grencileri) 16’s1 kadin 24’1 erkektir.

CBS ile ilgili ilk yayin, ilk uygulama ve ilk tezlerin de
(Ozdemir, 2019)  erkek
gerceklestirilmis oldugu gercegi, Tirkiye’de erkek onde bir

akademisyenler  tarafindan
stirecin oldugunu gostermektedir. Hem cografya disiplini hem
de teknoloji, hayatin birgok prestijli alaninda oldugu gibi
kadnlar1 yeteneksiz addeden dnyargilarla doludur. Bu kapsamda
kadmlarin disiplin igerisinde, teknoloji devreye girdiginde
yasadiklart gerceklikleri anlamak amaciyla veriler, yari-
yapilandirilmig  derinlemesine goriismeler ile toplanmustir.
Goriisme yapmak igin gerekli olan etik kurul izni Sakarya
Universitesi Sosyal ve Beseri Bilimler Etik Kurulunun
01.02.2023 tarihli ve 54 sayili toplantisinda 27 nolu karar ile
almmis ve ardindan  gorlismeler  gergeklestirilmistir.
Katilimeilarin 4’1 beseri cografya alaninda ¢alisan kisiler iken
4’4 de fiziki cografya alaninda calismaktadir. Goriismeler,
cevrimi¢i ortamda gergeklestirilmis ve katilimcilarin rizast
dogrultusunda ses kayit cihazina kaydedilmistir. Ses kayitlarinin
¢oziimlenmesiyle elde edilen metinler betimsel olarak
yorumlanmig ve yorumlart giiclendirmek igin katilimct
goriislerine yer verilmistir. Goriismelerden aktarilan alintilar tek
tek tim katilimcilara gonderilerek katilimer teyidi alinmustir.
Katilimcilarin teknoloji kullanimi ve CBS’ni ¢alismalarina
entegre etme siireglerindeki deneyimleri beden ve cinsiyet

fenomeni lizerinden incelenmistir.
4. BULGULAR

Goriismelerden elde edilen bulgular gergevesinde iki tematik
baslik aywrt edilmistir. Disiplin igerisindeki kadin otekiligini,
kadinin bedeni ile iligskilendiren anlatilar birinci alt baslik, bu
otekiligin CBS devreye girince nasil bir hal aldigini agiklayan
anlatilar ise ikinci alt baslikta sunulmustur.

4.1. Beden basa bela!

Kadmin  beden
dislanmasina sebep oldugu gibi cografya disiplini igerisinde de

iizerinden  tanimlanmasi  bilimden
fiziki cografyadan da dislanmasina kargilik gelmistir. Bu

dislanma bir yandan nahif bedenle 6zdeslesen kadinin zorlu

arazi sartlart ile bag edemeyecegi diisiincesi ile iliskilendirilirken,
kadinin mahrem konumlanmasi, beden ve iffet ile
Ozdeslestirilmesi gibi deneyimlerle de inga olmustur. Ayrica
kadinin disiplinin beseri yani ile ilgilenmesi gerektigine dair
yaygin algi, kadinin aile iligkilerini siirdiirmesi gorevine
benzemektedir. Bu kapsamda katilimcr deneyimlerinde kadin
cografyacilar fiziki cografya dalinda uzmanlagacaksa bile
araziden ziyade “masa basr” islerin oldugu uzmanlik dallarina
yakigtirtlmaktadir. Ayrica katilimci ifadelerinde kadin arastirmact
araziye giden degil “gdtiiriilen” kisidir.

4.1.2. Fiziki cografya: Degerli-Giiclii-Sert

Fiziki cografyanin erkek uzmanlik alan1 olarak goriilmesi ile
birlikte genellikle erkekler tarafindan tercih edilmesinden dolay1
daha degerli goriilmesi seklinde bir karsilikli iliski mevcuttur.
Bu iliski Bondi ve Davidson (2003)’1n kamusal ve 6zel alan ile
ilgili agiklamalarinda sefin mutfagina karsin evdeki mutfagi,
doktorun yeri karsisinda hemsirenin yerini diisiindiigiimiizde
belirli bir yere ne kadar ¢ok erkek dahil olursa, o yerin o kadar
sayg1 gordiigii ve bir yer ne kadar saygin-degerli olursa o yerin o
kadar “erkeklere rezerve” oldugu ifadelerini akla getirir.

K1: Soyle disiplin bazinda genel bir algi var yani en azindan
ben soyle tammlayabilirim cografyva disiplininde ezelden beri
fiziki cografya alamimin beseri cografva alamindan ¢ok daha
degerli oldugu algis1 var ve genellikle fiziki cografyayr erkek
bireyler iste beseri cografyayt daha ¢ok kadinlar kullanir

K4: Doktora siirecinde olsun yiiksek lisans stirecinde olsun
bana araziye gidemezsin diyenlere karsilik ¢alismalarimin
¢ogunu arazide yapryorum yani arazi ¢alismasi olarak da
yapryorum beni bu konuda yani muzdarip oldum bu konuda iste
atryorum “begeri cografya belki yapardin ama fiziki cografyacisin
fiziki cografyayi da kadinlar yapamaz iste araziye ¢ikamaz”
soylemleri ¢cok oldu

KS: Ya ashinda ¢alisma konulari sanki ayrilryor gibi mesela
¢ok nemli jeomorfolog dedigimiz hocalarimiz hep erkek hocalar
iste bayan hocalar bitki ¢alisir iklim ¢alisir gibi ayriliyor iste
daha masa basi is yapacakmuis gibi 6yle yonlendirilmis belki de
bilmiyorum beni de dyle yonlendirdiler bu arada [ ...]

Arazi calismalarinin eril kodlanmasi nedeniyle fiziki
cografyanin erkek alani olarak gelismesi gibi; baz1 kadin
cografyacilar i¢in arazinin “gilivensiz” olarak algilanmasi
sebebiyle de uzak durulan bir alan olmaktadir. Bu baglamda
yukselti; sarp, gilig, zor olmasi bakimindan eril kodlanirken
diizliik arazi-ova olma yumusak, kolay asilabilir bir tanimlamaya
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kargilik gelmistir. Arazi kosullariyla bas etme kadmin nahif
bedeni iizerinden yapilan bir iliskilendirmeye dayanmakla
birlikte, kadinin rahatsiz edilmeye agik cins olarak diisiiniilmesi
bakimindan da yine kadin bedeni iizerinden anlamlandirilmigtir.

KS: /...] ya da iste bir bayanla bir erkek araziye gidecekken
iste gidemez ikisi tek basina gibi algiliyorlar iste bayan tek
basina araziye gidemez onun yamina baska bir arkadasini
eklediler hani iste sen de git dedikleri araziler oldu ben de [...]
onlara eslik ettigim siire¢ler oldu ama su anda mesela bu yiizden
yiiksek lisans ve doktora ogrencisi ¢alistirmayan hocalar var
bayanlar araziye ¢tkmak istemedikleri igin [ ...]

Ke: [...] ben buna ¢ok maruz kaldigim icin soyliyim bir
erkek hocayla beraber tek basina araziye ¢iktiginizda bakis agisi
farkli yani digsaridaki goren insan i¢in de soru igareti atiyorum
yani kontrol noktasindaki giivenlik¢i bile sey yapiyor yani araca
bakiyor atiyorum dort tane erkek bir tane kadin varsa farkl
bakwyor [...]

4.1.3. Akademik kimligin maskelenmesi

Cografyact kadin akademisyenler akademiye girmeleri
stirecinde de bulunduklar1 ortami nezaketli, yumusak yapan;
kadin Ogrencilerle iletisim kuracak kisi vb. tanimlamalarla
bilimsel kimlikten ¢ok kadin olma kimlikleri ile 6n plana
¢ikarilmiglardir.

K3:[...] sey dedi bana o dénem biz dedi burda kiz égrenciler
var dedi o yiizden dedi hani bir tane kadin olsun dedik dedi
hani kadina ihtiyacimiz var boyle seydi sanki size bahsedilmis
bir seymis gibi séylenildi [ ...]

Katilimcilarin deneyimlerinde akademiye dahil olsa bile
bedeni ile iliskilendirilen kadin, bu iliski araciligiyla cesitli
sekillerde sinirlandirilmaktadir.  Peki, ya CBS devreye
girdiginde?

4.2. Disiplin icerisinde kadin gettosu’ olarak CBS

Teknolojiyi eril insa eden ve kadini teknolojik olandan
dislayan pratikler kiiltiirel olarak kadmlarmm ev i¢i ile
Ozdeslestirilip internet kafeler, playstation salonlari gibi eril
mekanlardan diglanmasi, yan1 sira oglan ¢ocuklara firsatlar
sunulup 6zgiiven kazandirilirken kiz ¢ocuklarinin bastirtlmasi
ile ilgilidir. Bu baglamda teknolojiden dislanan kadin

cografyacilar bu yolla cografi bilgi teknolojilerinden de uzak
kalmislardir. Disiplin i¢erisinde CBS ile ilgili caligmalar, dersler,
calistaylar, kongreler vb. pratiklerde kadin cografyacilarin tesvik
edilmemesi, onaylanmamasi, elestirilmesi, yaptiklari isin
sorgulanmasi, derslerin verilmemesi, gibi deneyimler disiplinin
CBS ile iliskili pratiklerinde erkek egemenliginin had sathada ve
kadinlar1 dislayict bir noktada oldugunu gostermektedir.

4.2.1. Kadinlar disar1! Teknoloji ve CBS

Arastirmaya dahil olan CBS kullanicisi kadin akademisyenler
hem kendi deneyimlerinde hem de dgrencilerinin pratiklerinde
CBS kullanimmu ile ilgili olarak, teknolojinin “erkek isi” olduguna
dair 6nyargilarla karsilasmislardir. Bu konuda dogu ya da batida
bir iiniversite olma, kir-kent kdkenli olma gibi 6zellikler teknoloji
ile temas bakimindan da kadin ve erkekler i¢in ayirt edici sosyo-
mekansal 6zelliklerdir.

K1: Gézetmiyorum ama bizim ogrencilerimizde se¢meli
bizim cbs derslerimiz genellikle erkek o&grencilerin  ilgi
duydugunu biliyorum ve derslerde bilgisayarda herhangi bir
sorunla vesaire karsilagtigimizda genellikle erkek ogrencilerin
¢ok daha ¢oziime yonelik sonuglar ¢ikardigini biliyorum, kiz
ogrenciler kadin ogrenciler genellikle ekrana bir hata raporu
geldiginde veya herhangi bir sey oldugunda genellikle iste “ay
bisey yaptim” veya iste “simdi bozuldu mu hocam bakar misiniz”
yani korkuyla yaklasiyorlar bilgisayara ve teknolojiye aslinda
yani hatay telafi edebilecek veya ¢oziim tiretebilecek ¢ok fazla
bir cesarete diyim sahip degiller [...]

K3: [...] hi¢ bilgisayar kullanmay: bilmeyen ogrencilerim
var yani hi¢ yani sifir Office yani Word’de bir dosya hazirla
dediginizde bile yapamiyor ¢ocuk simdi dyle oldugu icin bazi
erkek cocuklari ama aile tarafindan daha desteklenebiliyor
nerde oldugunuzun ¢ok onemi yok mekansal anlamda soyliiyorum
yani dogu bati fark etmiyor bununla alakali kadinlar biraz daha
aileden o destegi goremediyse yetistirilirken lise hayati
ortadégretim hayati boyunca geldigimiz noktada daha 1-0 yenik
baslhyor simdi ben bunu soyleyebilirim kendi lisans
ogrencilerimize  baktigim zaman erkek  dgrencilerimizin
bilgisayar teknolojilerine daha yatkin oldugunu soyleyebilirim
¢tinkii ben édev verdigimde mesela bir seyin dagilisi ile alakali
adev verdigimde erkek ogrenciler harita ¢izdiler ama hicbir
kadin 6grencimde bunu gérmedim kadin ogrencilerim mesela
daha sey ben onlara da soyliiyorum bunu bakin cbs belediyelerde
de ¢alisabilirsiniz sizin igin iyi bir avantaj olabilir diye ama

5 Getto metaforunun kullanilmasinda McDowell 1992’den esinlenilmistir.
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kadinlar biraz daha bunu da seye baglyyorum ben benim
gozlemlerimden kadin  6grencilerin  ge¢miste  bilgisayar
teknolojileri ile ¢ok alakalart olmadigi icin burda zorlanwyorlar
temel bilgisayar kullanumini bilmedikleri i¢in simdi onlara bir
de bir program 6gretmek daha zor oluyor yani erkek égrencilerim
burda akademik anlamda daha basarili

Ke6: Erkekler daha ilgili kizlar ugrasmak istemiyorlar
mekanik seylerle dijital seylerle onlar biraz daha rahatg
maalesef iste diyorum ya bizim onyargilarimizdan kurtulmamiz
gerekiyor yapamazmigsiz onyargilart var o nedenle kizlar biraz
daha uzak hatta erkek arkadaslarinin ogrenmesini onlarin
onlara 6gretmesini bekliyorlar yani direkt almak yerine maalesef

K8: Teknik sorunlari ¢ozdiigiiniiz zaman onu goriiyorum
bazen iste mesela teknik bir sorun oluyor ya da analizle ilgili bir
sorun oluyor ¢ocuklar da ordaysa oluyor hatta bazen teknik
elemanlarda oluyor yani idari personelimizde oluyor c¢iinkii
geliyor siz miidahale edip de siz ¢ozdiigiiniiz zaman aaa nasil
oluyor da ¢ozdii olayt var ... teknik bilgiyi biz ¢ok iyi yapamayiz
gibi bir algi var

4.2.2. Bilimselligin sorgulanmasi

Kadin akademisyenlerin CBS kullanarak yaptiklart islere
siphe ile yaklasilmakta ve yaptiklart isin dogrulugu
sorgulanmaktadir. Kimi zaman yaptiklari isler begenilmemekte
ve erkek akademisyenler araciligiyla “daha iyisini” yapmaya
yonlendirilmektedir.

K3: Iste kadinlar hocam az énce ifade ettiim sey ashinda
belki de diyemedigim sey oydu kadinlara boyle hep yapamazsin
béoyle gibi bir sey var bir yaklagim var ya hani dedim ya az énce
bazen yaptigimiz seyi bile sorgulayabiliyorlar yerine gore hani
“dogru mu buldun ki”

K8: Akademinin i¢inde hocalarda ya da iste katildigimiz
toplantilarda onu hissettik bazen onun da dedigim gibi mantiklar:
sey bence daha teknik daha isin i¢ine analiz giriyorsa sayisal
kistm  giriyorsa sanki yapamayiz gibi diistiniiyorlar hatta
konferanslarda iste bazen sunum yaparken daha bir saldirganlar
kadwinlara karst [...]

4.2.3. Veri paylasmama, ogretmeme, Kkiiciimseme ve
onemsizlestirme

CBS kullanicist kadin cografyacilar, CBS ile ilgili bilgi ve veri
paylasimindan dislanmakta, yaptiklart isler degersizlestirilerek

kiictimsenmektedir. Bu baglamda kadin cografyacilar CBS’ni
kendi cabalariyla ve bazen cografya disindaki bagka alanlardan
o0grenme yoluna gitmektedirler.

KS: Yani mesela erkek hocalarin cbs’ni ogretmedigini
biliyorum yani bizim kendi alanimizda da ve boliimiizde de hoca
ogretmemisti yani direkt boyle cinsiyet ile alakalt bir séylem
yoktu ama hani mesela ¢alismadigini biliyorum cbs’ni o kadar
iyi yapsam da hi¢bir ¢alismaya hi¢chbir seye cbs ile ilgili hi¢hir
sekilde dahil etmedigini biliyorum ya da mesela doktora dersinde
iste onun ¢oziilemeyen iste bir tool var bir sey var ben onu sey
yvaptigimda diizelttigimde ya da su tool u kullanalim dedigimde
bunu c¢ok dénemsiz bir hale getirdigini biliyorum acikcasi
mesela ondan sey olarak da 6grenmedim yani cografyacilardan
da ogrenmedim ben cbs’ni o ¢ok biiyiik bir sey aslinda kendi
kendimize de biraz sey yapryoruz baska boliimlere gittigimde iste
sizin boliimde var niye onlar ogretmiyor cinsiyet anlaminda
elestiri yani ¢ok énemsiz gordiiklerine eminim bu isi cok da iyi
yapamadigimi soylediklerini biliyorum iste mesela yapilan
vayinlarla alakali da iste bir yontemi soyledigimde hi¢ onem
vermediklerini iste CBS ile alakali

Ke6: Size sey soylivim hani ben ortak yayin yaptigim
insanlarla cbs adina béyle istifade ediyim bilgi ediniyim diye
girdigim ¢alismalarda hep seyde durdum hani biz yapalim sen
yaz hani bilgi paylagimi konusunda kadinlara ¢ok sey degiller
hani agik degiller kadinlar arasinda da boyle bir kontak yok ya
da zaten sayi olarak ¢ok aziz bu nedenle bir arada olma ihtimali
¢ok diisiik bi kontak da yok ama erkekler arasinda muazzam bir
kontak var onlar veri aligverisinde bilgi alisverisinde ¢ok daha
kolayken kadinlarda bu ¢ok daha gii¢ [...] biraz iste veri bulma
ve veriye ulasma sikintisi biraz sizi 6grenmeye zorunlu hale
getiriyor yani kendi ¢abalarimla tamamen iste videolar izleyerek
videolar izleyerek kendi ¢abalarimla bir noktaya getirebildim
¢ok siikiir [...Jonun disinda bilgi aligveriginde iste diyorum ya
mesela bir jeoloji haritasi istenildiginde bana verilmez hayatta
verilmez biliyorum artik verilmeyecegini o yiizden ben de farkl
verlerden tedarik etmeye ¢alistyorum kendi kurumum igerisinde
bana herhangi bir katki olmayacagini biliyorum [...]

Ke6: Akademik ¢calismalara ilk basladigim dénemlerde ortak
yayin yapmayi planladigimiz erkek hocalarda soyle bir yaklasim
oluyordu teknik kistmlari yani harita tablo grafik gibi gérsel
malzemeleri biz hazirlayalim sen literatiir tara ve ¢alismayt yaz
diyorlardr oysaki ben teknik kisimlarla ilgili bilgi edinebilmek,
veni bir seyler ogrenebilmek icin bu hocalarimizla ortak yayin
yapmayt istiyordum bu beklentimin karsilanmayacagini goriince
de kendi imkanlarimla 6grendim CBS tekniklerini [...] buna
benzer bir baska yasamis oldugum ornegi de paylasmak isterim
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sizinle [...] bunun igin farkli CBS yazilimlart kullanan bir
arastirma gorevlisinden (erkek) yardim istedim bana doniisii bir
ay sirdii bu arkadasimizin genellemek ne kadar dogru olur
bilmiyorum ama kendi yagsanmighk tecriibelerimden yola ¢ikarak
erkeklerin kadinlarla bilgi paylasimi  konusunda ¢ok da
paylasimcer olmadigini diigtintiyorum

4.2.4. Derslerin verilmemesi

CBS kullanicist kadin cografyacilarin CBS araciligiyla
dislanmasinin bir yolu da derslerin bdliimdeki erkek CBS
Ogreticilerine verilerek kadimnlarin yetkinliginin
siirlandirilmasidir. Katilimcilardan biri bulundugu bélimde
CBS dersine bir erkek hocanin girdigini, dersi istemesine ragmen
dersin ona verilmedigini anlatmistir. Bir baska katilimer da ““/...]
zaten bana da hi¢ fikrim sorulmadr “CBS dersine girmek ister

misiniz?” diye [...] " ifadesiyle bu diglanmay1 dile getirmistir.
4.2.5. Erkek ¢ogunlugu!

Etrafinda CBS’ni pratik edebilecekleri kadin cografyact olan
3 katilimci, kadimnlarla ¢aligmaktan memnun olduklarint dile
getirirken 5 katilimci etraflarinda CBS’ni pratik edecekleri
akademisyenlerin erkek olmasi nedeniyle daha ¢ok erkeklerle
calistiklarii sdylemis ama 5 katilimc1 da bunu kadinlarin
yoklugu erkeklerin ¢oklugundan kaynaklanan bir zorunluluk
olarak tanimlamiglardir.

KS: [...] hi¢ bayan hoca yani birakin bayan hocayt arastirma
gorevlisi bile yok yiiksek lisans doktora yapan yok yani hi¢ yoktu
agikgast bayle bir ¢evrede de bayant nerden bulup da nerden
calisacaksiniz o yiizden benim de c¢evremde erkek hocalarla
calistim hep

K7: Tiirkiye'de aslinda cografi bilgi sistemlerini bu konuda
direkt yayin yapanlar degil de kendi alaminda kullananlar
agisindan baktigimda belki sayica iistiin olmalart nedeniyle
olabilir erkekler biraz daha fazla

4.2.6. Interdisipliner c¢alismak! Disiplin icerisindeki
otekiligi agsma bicimi mi?

Disiplin igerisinde CBS pratigindeki erkek egemen yapilagma
kadm CBS kullanicilarini interdisipliner ¢alismaya yoneltmistir.
Interdisipliner ¢aligma, bir yandan disiplin igerisindeki 6tekiligi
asma bicimi olurken diger yanda disiplin igerisinde deger
gdrmeyen kadin cografyacilarin baska disiplinlerce goriildiigiinii
gdstermesi bakimindan da énemlidir. Orneklem igerisindeki 3

katilimer cografya disiplini digindaki ¢esitli disiplinlerden
akademisyenlerle CBS’ni pratik ettiklerini anlatmislardur.

5. TARTISMA VE SONUC

Sakin, hassas, dogal olarak bedenle iliskilendirilen kadin bu
iligki tizerinden pasif olarak konumlandirilmis, disavurumcu ve
rasyonel konumlandirilarak erkek ise akil ile ddiillendirilmistir.
Bunedenle beden ile 6zdeslestirilen kadinin erkek kadar rasyonel
olmasi da imkansiz sayilmistir. Bilimin rasyonel olarak insa
edilmesi ise kendi alani i¢cinde kadina degil erkege yer vermesini
mesrulastirmis ve bilim erkek iktidarliginda gelismistir. CBS' ni
akademik ¢alismalarinda yaygin bi¢cimde kullanan kadin
cografyact akademisyenlerin deneyimlerine odaklanan bu
calismanin bulgulari da erkek egemen bir akademik yapilanmaya
igsaret etmektedir. Arastirmanin bulgulart Monk ve Hanson’in
1982°de tartismaya actiglt sorunlarin giiniimiiz cografi bilgi
iiretiminde hala gegerli oldugunu goéstermektedir. Bilim nesnel
oldugu icin erkekler i¢in daha “uygun” oldugu gibi, bilim
pratigini deneyimlemek isteyen kadinlar i¢in cografya disiplini
icinde uygun goriilen alan beseri cografyadir. Teknolojinin
maskiilenist olma varsayimi ile fiziki cografyanin zorlu doga
kosullarindan dolayr erkek akademisyenlere daha uygun
goriilmesi CBS’nin de fiziki cografyada one ¢ikmasia neden
olmustur. Boylece ikisi birlikte maskiilenligi arttirarak kadin
otekiligini gliclendirmistir.

Nitel yontem kullanilan bu g¢alisma genelleme iddiasinda
bulunmamakla birlikte katilimc1 deneyimleri baglaminda
teknolojiyle 6zdeslestirilmis bilgi tiretim siirecinde erkek
egemen bir cinsiyet konumlanmasi mevcuttur. Bu baglamda,
bilgiyi tireten 6znenin kim oldugu (cinsiyet baglaminda), nem
tasimaktadir. Ozne bir erkek ise zaten “verili olarak” bilimsel
nesnellik ile donatilmigtir ancak 6zne bir kadin ise bedene
bagimli ve ev ile 6zdeslestirilen kadin bilim alaninda da evin
uzantist olacak bi¢imde akademik kimlikleri maskelenmekte,
ayrica disiplinin beseri kanadma uygun goriilmektedirler.

Katilimer  deneyimleri kadinlarin  teknik olmayan ve
miimkiinse sosya bilginin iiretiminde 6zne olarak goriildiigini
gostermektedir. Bu baglamda, bilim tarihindeki erkek
¢ogunlugun ve eril bakisin iretilen bilgi iizerindeki etkisi
cografya bilim alaninda CBS araciligiyla daha belirgin olmustur.
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ABSTRACT

This study investigates the landslide area that affects approximately 52 hectares northwest of Corakli village center in Savsat district, Artvin province, from
a geomorphological perspective. The area was mapped using topographic maps, UAV-acquired images, orthophotos, and detailed field studies. The study
area features Paleogene-aged volcanic sedimentary rocks and Eocene-clastic and carbonate rocks, which have high clay production potential, combined
with steep slopes. Meteorological data indicate that this region receives more rainfall than its surroundings, creating favorable conditions for landslide
formation. The landslide, occurring at elevations between 1,270 and 1,700 meters, started as a slide in higher areas and progressed as a debris flow toward
the valley floor. The area is marked by a prominent main landslide scarp about 60 meters high, forming a crescent shape. The longest section of the landslide
flank was 345 meters. The distance between the residential structures in Corakli village and the landslide crown was less than 20 meters. Fresh and flow-
type mass movements were observed at the toe of the landslide and in nearby areas. The potential for existing landslides in this region underscores the
urgent need for measures to be taken in this area of the Corakli settlement.

Keywords: Landslide, Natural Disaster, Savsat

oz

Bu calismada, Artvin ili Savsat ilcesi Corakli kdyu merkezinin kuzeybatisinda yer alan ve yaklasik 52 hektarlik alani etkileyen heyelan sahasi jeomorfolojik
acidan incelenmistir. Saha, topografya haritalari, insansiz hava araci (IHA) ile alinan fotograflar, ortofoto ve detayl arazi calismalari ile haritalanmistir. Alanda
Paleojen volkano-sedimanter kayaglar ile Eosen donemine ait kirintili ve karbonatl kayaclar yer almaktadir. Sahada kil Gretme potansiyeli yliksek olan bu
kayac yapilarina ek olarak yliksek yamag egimleri de gérilmektedir. Meteorolojik veriler, bu kesimin yakin cevresine gore nispeten daha fazla yagis aldigini
da ortaya koymaktadir. Tim bunlar, sahada heyelan olusumu icin gerekli olan zemini hazirlamistir. 1170-1700 metre yikselti araiginda gerceklesmis olan
heyelan, ylksek kesimlerde kayma seklinde baslayip, vadi tabanina dogru moloz akmasi biciminde ilerlemistir. Heyelan, yaklasik 60 metre yiiksekliginde
belirgin bir hilal sekilli ana heyelan aynasi ile dikkat cekmektedir. Heyelanin sag ve sol kanat araliginin en uzun kismi 345 metredir. Corakli kdyu yerlesim
yeriniolusturan mesken ve diger yapilarin tag kismina en fazla yaklastiklari kesim ile tag kismi arasinda ise 20 metreden daha kisa bir mesafe vardir. Heyelanin
etek kisminda ve yakin cevrede taze ve akma seklinde kiitle hareketi g6zlemlenmistir. Bu bdlge ve yakin cevredeki heyelanlarin potansiyeli, Corakli yerlesim
yerinde acil tedbirlerin alinmasi gerekliligini ortaya koymaktadir.

Anahtar kelimeler: Heyelan, Dogal Afet, Savsat
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1. INTRODUCTION

Landslides, which refer to the movement of a mass of rock,
debris, or soil down a slope (Cruden & Varnes, 1996; Varnes,
1984), can sometimes reach the level of a disaster, causing loss
of life and property (Gokge et al., 2008; Gorim & Fidan, 2021).
According to EMDAT data, more than 300 fatal landslides
occurred between 2003 and 2023, resulting in 17,414 deaths and
billions of dollars in material damage (EMDAT, 2024). Due to
these characteristics, landslides rank among the top mass
movements in the world in terms of the number of incidents and
fatalities caused by natural disasters. In recent years, landslides
have become more common because of the effects of increasing
extreme weather events and human activities, posing a threat to
sustainable development in areas with high landslide
susceptibility (Fidan et al., 2024). In Tiirkiye, where slope values
and elevations are high, landslides can occur in every
geographical region. However, they occur most frequently in the
Black Sea Region, especially in the Eastern Black Sea, and lead
to significant disasters. Between 1929 and 2019, 389 landslides
occurred throughout Tiirkiye, resulting in the deaths of 1,343
people (Fidan & Goriim, 2020).

Landslide damages can be categorized as direct impacts and
environmental effects. Direct damage affects human health,
homes, properties, agriculture, infrastructure, dams, and
industrial ~ facilities.  Environmental = impacts  include
morphological changes, destruction of forests and grasslands,
disruption of stream ecosystems, harm to wildlife, and water
quality deterioration. Additionally, landslides can cause social
and economic losses, insurance challenges, increased real estate
costs, tsunamis, and coastal damage (Schuster & Highland,

2007; Alimohammadlou et al., 2013).

When the studies conducted to date are evaluated, it is
understood that various types of classifications have been made
for landslides (Cruden & Varnes, 1996; Ering, 2002). However,
the most common classification is that by Varnes (1978) and
Cruden and Varnes (1996), which classifies landslides based on
material type and movement (Figure 1).

A classification method for landslides is based on the type of
movement. This classification includes falling, toppling, sliding,
spreading, flowing, and complex movements. Each type of
movement is influenced by various factors such as lithology,
structural conditions, and topographic features (Crunden &
Varnes, 1996; Dai et al., 2002). Falling movements typically
occur on slopes with angles ranging from 48° to 70°. The falling

movement is primarily influenced by lithological and structural
factors. High-angle slope gradients make material susceptible to
rocks or debris detaching from the slope and freely descending
or falling down the slope due to gravity (Gutiérrez & Gutiérrez,
2016).

Although it varies in different areas, sliding movements
mostly occur on slopes with a slope ranging from 18° to 40°. The
sliding movement depends on a combination of factors such as
NDVI (Normalized Difference Vegetation Index), proximity to
roads, slope gradient, heavy rainfall, snowmelt water (Niraj et
al., 2023; Moazzam et al., 2020, Cihangir et al., 2018). Sliding
refers to the downward movement of material along a defined
failure surface (planar or rotational), but other landslide subtypes
exist, such as falls (vertical detachment), topples (rotational
overturning), flows (fluid-like movement), creeps (slow
deformation), and complex movements (combinations of types).
These highlight the diversity of landslide mechanisms beyond
sliding.
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Figure 1: Classification of landslides by Varnes (1978) and Cruden
and Varnes, 1996. Allen et al., 2000.
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Factors influencing sliding movements include elevation,
soil type, distance to roads, distance to rivers, lithological and
structural conditions, slope gradient, Topographic Wetness Index
(TWI), curvature, land use, NDVI, and aspect features (Xia et
al., 2023; Makonya & Zahor, 2023). The effect of vegetation on
landslides can be either triggering or mitigating, depending on
the slope, soil type, root depth and hydrological conditions
where water is available. The NDVI index can be used to assess
plant presence and health. Roads and road construction works
can change the drainage pattern in the area, create new slopes
and thus disrupt the slope stability. These characteristics can also
increase the probability of sliding on the slope. The slope
gradient plays a primary role in both falling and sliding motions.
An excessive increase in slope gradients increases the potential
for falling; however, moderate slope gradients increase the
potential for sliding. Although all these factors affect mass
movements in the form of flow, particularly rapid snowmelt and
intense and heavy rainfall, they have a high potential to trigger
flow-type landslides (Amarasinghe et al., 2024).

Landslides are also classified based on their activity status.
According to WP/WLI (1993), active landslides are those that
are currently moving or are likely to move in the near future.
Inactive (Dormant) landslides are those that are not currently
moving but could become active under appropriate conditions.
Relict landslides are those that have stabilized and are unlikely
to move in the current geological period.

Active, inactive, and relict landslides are frequently observed
in Tirkiye, particularly on steep slopes and fault zones (Gokge et
al., 2008). In addition, numerous landslides occur in lithological
units rich in clay minerals, such as turbiditic sandstone and marl,
as well as in flysch formations and contact points between
different lithological units (Tagdemiroglu, 1970; Kopar, 2011;
Ertek, 1999; Bayrakdar et al., 2020). Landslides triggered by
excessive rainfall (Reis et al., 2008; Cihangir et al., 2018) and
earthquakes (Gortim et al., 2023) are also commonly encountered.
Furthermore, landslides triggered by human activities are
frequently observed on highways (Dogu et al., 1989; Erginal &
Bayrakdar, 2005; Aykir, 2023; Bozdogan & Canpolat, 2022), in
mining operations (Erginal et al., 2008; Eker et al., 2024), and in
residential areas (Tiirkes et al., 2006).

In the high-slope and rainfall-abundant regions of the Eastern
Black Sea, where volcanic lithological material has a high
potential for clay production, landslides frequently occur, leading
to material and non-material losses (Gokce at al., 2008). This
study aims to geomorphologically examine the landslide

affecting an area of approximately 52 hectares, located north of
the center of Corakli village in the Savsat district of Artvin
province, which poses a threat to the village settlement. The
primary objectives are to reveal the dimensions of the landslide
and to investigate the changes it has caused in the surrounding

area.
2. MATERIALS AND METHODS

Various base datasets were used to evaluate the
geomorphological characteristics of the landslide area. The main
data used include a 12-meter resolution AlosPalsar Digital
Elevation Model (DEM) as topographic data, a 1:5000 scale
DEM obtained from the General Directorate of Mapping (HGM),
and a DEM with a resolution of more than 10 cm generated from
the point cloud of images captured by the DJI Mavic 3 Enterprise.

To explain the lithological units in the study area and their
characteristics, geological data were derived from 1:100,000 (F-
47, F-48) and 1:500,000 (Kars) scale geological map sheets and
related reports from the General Directorate of Mineral Research
and Exploration (MTA).

Climatic data obtained from the General Directorate of
Meteorology (MGM) were used to evaluate the control of the
climatic features of the landslide. The temperature, precipitation,
and wind characteristics were primarily analyzed using data
from MGM. In addition, to evaluate the precipitation
characteristics of the studied area using other sources, long-term
data from WorldClim, CHELSA, and CHIRPS were also
considered. Monthly bulletin data were obtained from MGM for
the study area and its surroundings. Using these values, a
precipitation distribution map for the study area was prepared
using the IDW interpolation method. For the section of the
Corakli Landslide and its surroundings, WorldClim 2.1 (30 arc
seconds) precipitation data were preferred for comparison with
MGM station data. WorldClim 2.1 (30 arc seconds) is a global
model dataset that integrates monthly climate data from 1970-
2000 at approximately 1 km? resolution for terrestrial areas
worldwide (Fick & Hijmans, 2017). In addition to weather
station data, satellite-based variables, such as maximum and
minimum land surface temperatures obtained from the MODIS
satellite platform, were also used to create the WorldClim dataset
(Fick & Hijmans, 2017). Another global climate model used for
comparison is CHELSA. The CHELSA dataset is a downscaled
high-resolution version of temperature and precipitation
predictions from the ERA-Interim climate reanalysis model
output at 30-arc-second (1 km?) resolution (Karger et al., 2017).
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The precipitation algorithm includes orographic predictors such
as wind field, valley position, and boundary layer height,
followed by bias correction (Karger et al., 2017). The obtained
data include monthly precipitation data for the years 1979-2013.

The last global climate model used for comparison was the
Climate Hazards group’s Infrared Precipitation with Stations
(CHIRPS). The climate model is primarily based on annual
precipitation, soil moisture, and runoff modeling from 1981 to
2014. The CHIRPS dataset creates a global climate model using
data sources such as the Tropical Rainfall Measuring Mission
Multi-satellite Precipitation Analysis version 7 (TMPA 3B42 v7)
and the Global Historical Climate Network (GHCN) (Funk et al.,
2015). Additionally, CHIRPS data are generated using the
Climate Hazards Precipitation Climatology (CHPclim) dataset,
which provides a global 0.05° monthly precipitation climatology
(Funk et al., 2015).

These datasets were used to support long-term precipitation
forecasts and analyses (Funk et al., 2015). All three global
climate models combine meteorological station data with
satellite imagery to produce model outputs. However, due to
differences in the number of meteorological stations used, the
resolution of satellite and reanalysis data, and bias corrections,
noticeable differences, especially in precipitation data, can be
observed between the models.

To assess the impact of land use in the study area on landslides
and the potential effects of landslides, the 2018 dataset from the
“Coordination of Information on the Environment” (CORINE)
was used. This dataset was created by the European Environment
Agency and was designed according to 44 land-use classes. The
European Environment Agency aims to identify changes in the
natural environment in each participating country using CORINE
land use data and to promote more rational management of
natural resources by creating a standardized database for this
purpose. It also contributes to the development of environmental
policies for member countries (Ministry of Agriculture and
Forestry of Tiirkiye, 2024).

To assess the health and density of the vegetation, an NDVI
(Normalized Difference Vegetation Index) analysis was
conducted. For the study area, an NDVI map was produced using
the 4 (Red) and 5 (Near Infrared) bands of the Landsat 9 satellite
from August 27, 2023, late in the summer. The index values
ranged from 1 to +1, with high positive values indicating dense
vegetation and negative values representing barren rock and soil
surfaces and settlement areas (Tucker, 1979; Sellers, 1985).

The study also includes landslide susceptibility maps
prepared under the Artvin Disaster Risk Reduction System
(IRAP). The maps produced within the IRAP framework were
created using the Logistic Regression Model in ARAS,
considering parameters such as lithology, elevation, slope,
aspect, curvature, land cover, and proximity to streams.
Futhermore, landslide maps created by Duman et al. (2009) at
the MTA for the research area and its surroundings were also
utilized.

During the study, the Agisoft Metashape Professional,
ArcGIS Pro, QGIS, SAGA, and OpenJump software packages
were used. Agisoft software was used to process the images
acquired by the drone to generate point clouds, orthophotos, and
3D modeling. Spatial data evaluations for the study area,
including slope, aspect, elevation features, and profile analyses
of the landslide site, were carried out using ArcGIS Pro 3.2
software with the help of high-resolution DEM data. To create
the geomorphology map, a Red Relief map was generated from
the DEM data using QGIS and SAGA software (Chiba et al.,
2008; Ozpolat et al., 2020; Canpolat, 2021). The resulting base
morphometric data, along with orthophotos and fieldwork
findings, were used to produce a geomorphology map of the
landslide site.

To obtain the slope-curvature values and characteristics of
the landslide area, profile analyses were conducted. Topographic
profiles were extracted using DEM data to geomorphologically
assess the landslide area. A total of 6 profile line analyses were
conducted, including 2 in the northwest-southeast direction and
4 in the southwest-northeast direction. The normalized stream
profile proposed by Perez-Pena et al. (2017) was also used in this
study. This analysis is a tool used to measure the long-term or
short-term evolution of terrain. The proposed method combines
stream and digital elevation data to generate normalized
longitudinal river profiles and provides information on the
concavity (CT), maximum concavity (Cmax), and length at
maximum concavity (Lmax) (Perez-Pena et al., 2017). The
profiles were generated using the NProfiler plugin on ArcMap
10.8.

For the 2D (two-dimensional) analysis of the landslide area,
OpenJump GIS software was used. This software is open-source
and accessible and can include and run plugins. The PolyMorph-
2D plugin was used for 2D dimensional analyses. This plugin
allows basic calculations of natural or human-made vector
structures, such as location, length, width, perimeter, radius,
area, and orientation. It also calculates parameters like axis
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Figure 2: Location of study area.

ratios, ellipticity, circularity, compactness, dispersion,
complexity, elongation, regularity, convexity, concavity, rigidity,
rectangularity, roundness, and sphericity, and adds these values
to the polygon’s attribute table. These new parameters remain
unchanged if the polygon’s position and scale information are

altered (Giiler et al., 2021).

In this study, the calculations of Polygon Area (m2), Volume
of Moving Material (m3), Polygon Length (PPOL), Major Axis
Length (LPOL) (L), Minor Axis Length (WPOL) (W), Angle
from North to East (0°-179°), Minimum Enclosed Box Area
within the Polygon (AMEB), Convex Hull Area, Minimum
Bounding Circle Radius within the Polygon (RMCC), and
Maximum Inscribed Circle Area within the Polygon (AMIC)
were conducted according to Giiler et al., 2021. Additionally,
calculations for the width-length ratio (W/L) (WTLR) (Zingg,
1935), Ellipse Factor (L_W)/(L+W) (ELLF) (Buendia et al.,
2002), Elongation Factor (4 A /J1)0.5 / L (ELOF) (Schumm,
1956), and Convexity CONV (PCHU /P) (CONC) (Glasbey &
Horgan, 1995) were performed as outlined in the study by Giiler
et al. (2021).

2.1. Study Area

The study area is located to the northwest of the center of
Corakli village, which is an administrative part of Savsat district,
Artvin province. It is situated between the geographic coordinates
of 41°21°30” N — 41°23°00” N latitude and 42°20°30” E -
42°21°45” E longitude. The landslide area, which occurred on
the slope east of a stream valley that flows into the Imerhav
Stream, was situated at elevations between 1170 and 1700 m
(Figure 2) and total landslide of the study area is 519,378.65 m>.

3. RESULTS
3.1. Geological Characteristics

The area where the landslide occurred is located on a slope of
a valley extending in a northeast-southwest direction in the
Eastern Black Sea Mountains, at an clevation range of 1170-
1700 meters. The landslide took place in a section where
lithological units of different types are in contact with each other.
While Eocene clastic and carbonate rocks are present in the
landslide area, the most common lithological units in the
immediate vicinity are Eocene volcanic-sedimentary rocks and
Eocene andesites (Yilmaz et al., 1998) (Figure 3). In this rock
group, clastic and carbonate structures are found in layers that do
not exceed 30 cm in thickness. The layers dip in a NW-SE
direction. The surface layers are generally beige, while the lower
layers are gray (Photo 1a). The change in lithological units on
the slope where the Corakli landslide occurred, particularly in
the 1500-1600 m altitude range, facilitates an increase in the
slope in this section and causes the landslide to transform from a
sliding type to a flow-type landslide.

Slope instability on the landslide’s slip and flow zones has
led to the formation of small and large water ponds due to the
presence of adjacent slopes with concave and convex curvature
characteristics (Photo 1b). The impermeability of the lithological
units and their saturation with water indicate that the materials
derived from the bedrock have a high potential for clay
production. Indeed, the presence of clay that absorbs water,
becomes heavier, increases in volume, and becomes slippery is
an important factor in landslide formation. Although no direct
analysis of clay production has been conducted, the mineralogical
characteristics of the rocks and the weathering observations in
the field support this interpretation. Additionally, the relevant
literature indicates that similar rocks undergo weathering
processes that lead to clay formation. However, further analyses
are needed to confirm this more definitively.
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Photo 1. a. Landslide scarp, b. Lakes formed in the landslide area.

Despite the absence of fault markings in the geological maps
produced by the MTA for the landslide area, the presence of
volcanic lithology in the area, thermal fields with hot springs
(36°C) located immediately north of the area (MTA, 2010), and
signs such as slope fractures and the orientation of the valleys
serve as evidence of fault presence in the area (Figure 3).

The landslide susceptibility map produced by the Artvin
Governorship as part of the IRAP studies was classified using
the natural breaks (Jenks) method, resulting in five categories of
landslide hazard zones. These categories are defined as follows:
1-very low, 2-low, 3-moderate, 4-high, and 5-very high hazard.
According to this classification, the area around Savsat district
center and the section where the Corakli landslide site is located
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fall into the “very high hazard” category. Additionally, numerous
landslide sites in and around the Corakli landslide area have
been mapped according to Duman et al., 2009 (Figure 4 a). As
these studies and our assessments indicate, the area around
Corakli village is highly susceptible to landslides. In our studies
and analysis, many recent slide traces were detected in the field
(Figure 4 b). Although the lithological units in the field are
generally similar, factors such as aspect, steep slopes, the
orientation of rock layers, precipitation, snowmelt, and land use
play a significant role in the formation of these landslides. While
the area is predominantly characterized by slide-type landslides,
flow-type landslides are also observed in certain locations.

3.2. Climate Characteristics

When evaluating the climate characteristics of the study area
primarily using data from the Savsat meteorological station, it is
evident that the area is located in a transition zone between the
mild effects of the Black Sea climate and the distinct features of
the continental climate. The winter is particularly long and harsh.
The snowfall starts in early November and continues until mid-
April. During this period, the region is generally covered with
snow, and the cold and snowy characteristics of winter are a
general climatic feature of the region. According to the more
distant Artvin Meteorological Station, the annual precipitation
was 691.6 mm and the temperature was 12.4°C (Figure 5a).

According to data from the Savsat Station (elevation 1125 m)
recorded between 2013 and 2022, the annual average temperature
was 10.3°C, and the annual total precipitation average was 713
mm (Figure 5 b). The predominant wind direction at the station
was the ESE (Figure 5 ¢). The average wind speed was around 1
m/s. According to two years of data (2021-2022) from the
Yavuzkoy station located southeast of the Savsat district center,
the annual average temperature was 7.5°C, and the annual total
precipitation average was 1030 mm. According to three years of
data from the Meydancik meteorological station located 10 km
NW of the landslide area, the temperature was 9.7°C, and the
annual precipitation average was 683 mm. In terms of the
temperature in the region, average values are below 0°C in
December, January, February, and March. The highest
precipitation was observed in spring.

To determine precipitation values in the study area, various
data sources, including the CHIRPS, WorldClim, and MGM
datasets, were used. Monthly precipitation values from the
WorldClim and CHELSA climate models were obtained and
used to calculate annual total precipitation values for comparison
with the MGM station data. The CHIRPS climate model data
were downloaded for Tiirkiye using Google Earth Engine coding
methods and scaled for the study area and its vicinity. To enable
the combined evaluation of data from different categories, all
data were converted into raster data systems with the same level
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station (data from 2013 to 2023); c. Wind rose of the Savsat meteorological station (data from 2013t02023).

i *+ Settlement
isohyet
= Landslide

Word Clim Leng
.| Term Data (mmj

CHIRPS Long
e Data (mim)

= Settlement
|sohyet
== Landslide
LCHELSA Long-Term
Diata {rmirm)
High : Ta0, 142
Low : 578,03

precipitation according to CHELSA data, d. Distribution of precipitation according to MGM data.
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of precision. According to the CHIRPS data, the landslide area
receives precipitation ranging from 994-1000 mm (Figure 6 a),
WorldClim data indicates 775-780 mm (Figure 6 b), CHELSA
data shows 643-655 mm (Figure 6 c), and MGM data reveals
642-647 mm (Figure 6 d). When these interpolated data are
evaluated together with meteorological station data to provide
comparative features, it can be stated that the study area receives
precipitation in the approximate range of 650-1000 mm. Another
finding from the raster data was that precipitation values
increased from southeast to northwest in the vicinity of the study
area.

3.3. Land Use

Land use characteristics were assessed using Corine data which
belong to 2018. Accordingly, the area where the Corakli landslide
occurred generally exhibits land use characteristics dominated by
natural vegetation and agricultural areas (Figure 7). Agricultural
activities, plowing methods, and terracing can be related to erosion
and landslides. Indeed, agricultural terracing in some parts of the
study area has caused changes in the slope load balance. North of
the slope where the landslide originated, there is a forested area
composed of broad-leaved trees. To the east of the crown of the
landslide, there are flat areas used for cultivated agriculture and
pasture. From the front of the landslide scarp towards the deposition
zone and within the deposition zone itself, sparse and short broad-
leaved trees have developed. Within the study area, although there
is a dense presence of trees in protected areas within valleys, the
number of trees is lower on very steep and very gentle slopes. The

Figure 7. Land use in the study area and its vicinity according
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low vegetation density compared to the surroundings of the landslide
area may be related to the young age of the landslide and the
continuation of the shear flow movement (Figure 8). In other words,
the short time spent for the development of the soil, which is the
organism layer, and the vegetation on it may be effective. The
scarcity of trees, especially in flat or gently sloping terrain, is a
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significant indicator of human interventions on vegetation. Indeed,
these areas are predominantly used for agricultural activities. Other
elements of land use include the road passing 5-10 meters east of the
landslide crown that connects villages and the roads traversing the
landslide’s material deposition area. These roads not only disrupt
the stability of the slopes, but also increase the possibility of mass
movements due to vibration and pressure caused by vehicles such as
tractors, which travel rarely on these routes.

3.4. Morphometric Characteristics

Although the topography at the approximately 1700-meter
elevation crown of the Corakli landslide, where the Corakli
settlement center is also located, generally exhibits a plateau
character, elevation differences exceeding 1000 meters within a
few kilometers cause the topography to appear rugged.

On the slope where the landslide occurred, slope values were
mostly >30°. The slope reaches particularly high values (ranging
from 60° to 79°) in the areca where the slopes begin from the
valley floor. This is a result of rivers deeply incising their valleys
and tectonic rejuvenation. These high slope values contribute to

= | | x
Figure 9. Slope map of the study area b. Aspect map of the

study area.

the destabilization of the upper slope. Another area with very
high slope values was the landslide scarp, where the slope values
exceeded 70° (Figure 9 a). These steep slopes have caused debris
by the slope to fall into various parts of the landslide scarp and
accumulate beneath the crown of the landslide.

The slopes in the area of the Corakli landslide are mostly
oriented toward the west and northwest. The aspect conditions
significantly influence the potential for the site to receive rainfall
(Figure 9 b). In the study area, rainfall values increase
progressively on the west-facing slopes and toward the northwest.

For the Corakli landslide area, a total of six topographic
profiles were generated, with two oriented northwest-southeast
and four oriented northeast-southwest. These topographic
profiles reflect the very high slope values of the studied area.
The results also reveal features such as the stepped appearance
of the slope (Figure 10 A-A’), the concave curvature in the
landslide scarp area, and the convex curvature in the deposition
zone (Figure 10 X-X’).
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Figure 10. Topographic profile analysis.

As part of the study, longitudinal profiles were created for a
total of nine streams, four of which flow through the landslide
area and five through the surrounding area landslides, and their
convexity ratios were calculated. The convexity factors of the
longitudinal profiles for streams 1, 2, 3, and 4, which are located
within the Corakli landslide area, were determined to be -11.63%,
-24.12%, -17.78%, and -25.75%, respectively, indicating high
convexity. Stream 5 (-10.70%) and Stream 9 (-5.92%) also
indicate similar conditions. However, the values for Stream 6
(8.17%) and Stream 7 (7.96%) suggest moderate concavity. The
value for Stream 8 (28.27%) indicates the most concave valley
where the landslide occurred.

These calculated values indicate that the profiles of streams
flowing through the Corakli landslide area to the northwest
exhibit high convexity. The convex profile in the upper sections
of these streams corresponds to the crown and scarp portions of
the landslide, while the concave profile corresponds to a section
that includes part of the slip zone and extends throughout the
deposition zone down to the toe (Figure 11). In contrast, the
profiles of streams flowing through surrounding area landslides
generally exhibit concave characteristics throughout their course.
This morphological difference suggests that the Corakli landslide
isrelatively younger compared to the surrounding area landslides,

where erosion and sediment redistribution appear to have
progressed further.

The polygons drawn for the landslide and loss areas were
analyzed using the PolyMorph-2D plugin (Figure 12). A 1/5,000
scaled DEM was used for drawing the polygons. The total
landslide area assessed in this study was calculated to be
519,378.65 m?, and the loss area was calculated as 98,369.48 m?2.
The amount of material displaced in the landslide area was
estimated at 6,718,732.8 m?, and in the loss area at 3,208,286 m>.
The polygon length of the landslide area was measured at
5,299.084 m, and the bird’s eye polygon length of the loss area
was 1200.75 m (Table 1).

The W/L ratio was used to characterize the mass movement
type. If the polygon is symmetrical and circular in appearance, the
WTLR value is 1; for an elongated polygon, it approaches 0. There
is a clear difference between the W/L ratios of flow-type and slide-
type movements. Therefore, the W/L ratio is an acceptable index
for determining the type of mass movement. In Sezer’s 2010
study, the W/L ratios for debris flows ranged from 0.03 to 0.23,
with an average value of 0.114. These ratios ranged from 0.23 to
2.83 for rotational slides. The maximum W/L range was obtained
from single circular slide data, with maximum and minimum W/L
values of 0.18 and 3.30, respectively. In the study area, the width-
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Figure 11. Longitudinal profiles of the rivers in the landslide area and surrounding area.

to-length ratio (W/L) (WTLR) was calculated as 0.421 for the
landslide area and 0.79 for the loss area (Zingg, 1935). These
values indicate flow movement in the landslide area.

The Ellipticity Factor (L_W)/(L+W) (ELLF) (Buendia et al.,
2002) equals zero for polygons resembling a perfectly
symmetrical circle on all axes, while in elongated polygons, the
ellipticity value approaches 1 (Giiler et al., 2021). The ellipticity
values were determined as 0.408 for the landslide area and 0.12
for the loss area. The departure of the ellipticity value from zero
indicates elongated axes in the landslide area. This situation in
the field was attributed to the flow of landslide material into river
valleys.

Long-term rock avalanches or soil flows typically have thin-
layers. These features are also applicable to weak rock or soil
slides. In such cases, multiple landslides and debris sources
spreading in different directions, which cannot be represented by
a simple maximum-length calculation, should be considered.
Therefore, the perimeter of the main outline was used as the
basic parameter to calculate the elongation factor (Havenith,
2015). The Elongation Factor (ELOF) (Schumm, 1956) was
calculated in this study. The shape of a polygon can be described
by the elongation factor (ELOF), which is the ratio of the
diameter of a circle to the length of the polygon. The ELOF
value is | for a perfectly circular polygon and 0 for a long and
narrow polygon. The ELOF indicates how circular or elongated
the polygon is (Giiler et al., 2021). Debris flows and rock
avalanches generally have a high elongation factor. Subsidence
and compact rock slides (small areal) may have an elongation

factor >0.8 (Havenith et al., 2015). In this study, an elongation
factor of 0.512 was identified in the landslide area, while a value
of 0.91 was determined for the loss area (Table 1). These values
indicate a relatively high elongation factor in the general
landslide area due to flow movement and a low elongation factor
in the loss area due to sliding and subsidence.

The concave slope sections have more soil thickness and
groundwater concentration than the convex sections. As a result,
during and after rainfall, soil on concave slopes is more likely to
become saturated, increasing the likelihood of soil slippage.
Concave slopes are areas where landslides and surface flows
occur most frequently. On the other hand, mass movements,
such as rockfalls, typically occur on highly steep convex slopes
(Massari & Atkinson, 1999).

For the study area, the 2D polygonal Convexity factor was
calculated. The formula for convexity is CONV (PCHU /P)
(CONC) (Glasbey and Horgan, 1995), which provides
information about the general roughness of a polygon’s boundary
and is not affected by the overall shape of the polygon. If a
polygon’s boundary lacks concave regions, it is considered
convex. The convexity is calculated by a geometric shape known
as a convex hull (CHU). The convexity measure can be expressed
as the ratio between the perimeter of the convex hull (PCHU)
and the actual polygon perimeter (PPOL). The more irregular the
polygon, the more it differs from the convex hull (CHU). The
CONYV value of a smoothly bounded convex polygon is close to
1, while that of an irregularly bounded polygon is close to 0
(Glasbey & Horgan, 1995; Giiler et al., 2021). Because of the
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Figure 12. Polygons analyzed using the PolyMorph-2D plugin: A. Landslide Area, B. Depletion Zone.

Table 1. 2D and 3D Polygonal Measurements.

Parameter Landslide Area Zone of Depletion

Polygon Area (m?) 519378,65 98369,48

Amount of Moving Material (m®) 6718732,8 3208286

Polygon Aerial Length (PPOL) 5299,084 1200,75

Major Axis Length (LPOL) (L) 1588,186 388,43

Minor Axis Length (WPOL) (W) 668,419 308,3 Giiler vd., 2021
Angle from North to East (0°-179°) 96,936 20,71

Minimum Bounding Box Area within the Polygon (AMEB) 1061573,476 119751,86

Convex Hull Area 805464,93 100067,88

Minimum Circumscribed Circle Radius within the Polygon (RMCC) 798,915 209,27

Largest Inscribed Circle Area within the Polygon (AMIC) 133538,463 68289,09

Width-to-Length Ratio (W/L) (WTLR) 0,421 0,79 Zingg (1935)
Ellipticity Factor (L-W)/(L+W) (ELLF) 0,408 0,12 Buendia et al. (2002)
Elongation Factor (4A/m)0.5 / L (ELOF) 0,512 0,91 Schumm (1956)
Polygon Area (m?) 0,701 0,99 Glasbey & Horgan (1995)

analysis, the convexity values were 0.701 in the landslide area
and 0.99 in the loss area (Table 1). These values indicate high
convexity. As seen in the elevation and stream profiles, the
overall curvature of the slope is convex.

In landslide hazard assessments, it is important to analyze slopes
in detail. Adjacent slopes with the same lithology may receive
different hazard ratings based on differences in the slope angle
and land use, among other factors. Even within a single land

unit, distinctions should be made between different slope
sections. For example, a concave slope should be evaluated
differently from an adjacent flat or convex slope when necessary.
This detailed examination helps to assign a hazard rating based
on the unique characteristics of each slope section (Soeters &
Westen, 1996). High-resolution topographic data reveal
numerous convex and concave transitions in the study area.
These small concave-convex topographic transitions in the
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Figure 13. a. Hillshade image of the landslide area. b. Orthophoto of the landslide area.

landslide area cause surface water to accumulate in depressions

or pass through finer soils. Depending on factors such as slope,

Figure 14. Google Earth images of the landslide area.

soil material, and amount of water present, this can lead to
ground instability.

3.5. Geomorphological Features

The landslide, which began as a slide at an elevation range of
1170-1700 meters, transitioned into a debris flow as it moved
toward the valley floor. A distinct crescent-shaped main landslide
scarp, approximately 60 meters in height, formed as a result of
the landslide (Figure 13 a). The longest part of the distance
between the right and left wings was 345 m, and the long axis of
the landslide body was about 500 m. The closest point between
the road that connects the center of Corakli village to the northern
villages and neighborhoods and the landslide’s crown is less than
5 m, and the distance between the residential structures and the
landslide’s crown falls below 20 m in some places (Figure 13 b).
These parameters were calculated from DEM which produced
by a UAV.

It has also been observed that there is mass movement in the
form of sliding and very recent flow from the crown of the main
landslide toward the west. The seasonal streams and gullies
formed by flash floods on this loose material are likely to
destabilize the slopes and landslide debris in the surrounding
area. Additionally, the increasing slope toward the western valley
reaches very high values, facilitating the flow of material.
Snowmelt also plays a role in triggering material flow. The lack
of vegetation development in this area indicates that the flow
movement was relatively recent. In the south of the landslide
area and in the nearby sections, small-scale step-like structures,
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indicative of sliding, and secondary cracks are noticeable in
areas where slope stability has weakened, from the valley floor
toward Corakli village (Figure 14 a-b; Photo 2-a, b, c).

In the Corakli landslide, which began with a slide from
approximately 1700 m toward the west, the accumulation of the
sliding material in front of the landslide scarp occurred in two
zones at an elevation range of 1600—-1630 m. From this point
toward the west, as the elevation decreases from 1620 m to 1550
m, the sliding movement gradually transitions into a flow of
material. From this point onwards, the material, now moving in
a flow pattern, integrated into the pre-existing river valleys in the
area and moved toward the western valley in two branches. In
the landslide area and its vicinity, steep topography slopes, the
juxtaposition of concave and convex structures, and undulating,
sloped surfaces have led to the formation of numerous lakes. The
cracks and step-like structures formed by sliding and flow in and
around the landslide area indicate ongoing movement from the
toe to the crown of the landslide (Figure 15). Just north of the
landslide area, there is a site resembling a landslide scarp but
with well-developed vegetation, indicating that it is an older
landslide site than the studied area. Although there are numerous
landslide sites of varying sizes around the Corakli settlement, the
youngest of these is the Corakli landslide.

4. DISCUSSION

Corakli landslide provides an important case study to
understand the effects of geomorphological and topographic
factors on landslide susceptibility. Landslides in the immediate
vicinity generally occurred with similar geomorphological
effects and mechanisms. The landslide, beginning from
elevations of approximately 1700 meters and transitioning to a
debris flow, highlights the intricate relationship between
elevation, slope dynamics, and material movement. The
accumulation of sliding material in two distinct zones between
elevations of 1600 m and 1630 m, followed by a transition to
flow behavior at lower elevations, emphasizes the complex
processes involved in landslide evolution.

The integration of material flow into pre-existing river
valleys and the formation of branching flow paths toward the
western valley further illustrate the dynamic nature of the
landslide. The steep, concave, and convex topographic features
within and around the landslide area have contributed to the
development of numerous small lakes and have impacted slope
stability. The presence of cracks and step-like structures across
the landslide area indicates ongoing movement and instability,

with a clear differentiation between recent and older landslide
features in the vicinity.

The landslide area north of Corakli, characterized by well-
developed vegetation, serves as a reference for older landslide
features compared to the active Corakli landslide. This comparison
underscores the relative youth of the Corakli landslide and suggests
the progression of landslide activity in the region. Despite the
presence of numerous landslides of varying sizes around Corakli,
the Corakli landslide was identified as the most recent, highlighting
its significance in current hazard assessments.

In general, villages and settlements established on slopes or
hills with high clay content, coupled with roads traversing areas
of slope instability, are increasingly susceptible to landslides due
to seasonal rainfall. This susceptibility is exacerbated by
accumulating material on steep slopes and the development of
concave and convex topographic features, which significantly
enhance landslide risk. The stream continuously eroded the heel
of the Corakl1 landslide and played a role in slope instability. In
this case, the risk is significantly increased.

The findings of this study suggest that areas with high clay
content and disturbed slope stability are particularly vulnerable
to landslides. Seasonal rainfall further intensifies these risks,
leading to significant increases in landslide susceptibility. The
ongoing movement and instability observed in the Corakli
landslide area along with the formation of new features such as
lakes and cracks underscore the need for continuous monitoring
and risk assessment to mitigate the impacts of landslides in
similar environments.

The detailed analysis of slope morphology, material flow
patterns, and topographic features provides valuable insights into
the processes driving landslide activity. By understanding these
factors, we can better predict and manage landslide risks, particularly
in regions where natural and human-induced factors contribute to
slope instability. Future research should focus on enhancing early
warning systems and developing targeted mitigation loss strategies
to address the challenges of landslides in vulnerable areas.

5. CONCLUSION

In a location very close to the settlement area in the northwest
of Corakli village, Savsat district, Artvin province, a landslide
that initially occurred as a slippage starting from an elevation of
1700 meters has formed a crescent-shaped landslide scarp
approximately 60 meters high. The landslide, which started as a
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slip, continued as a flow movement in previously established
river valleys on a young convex slope. The toe of the landslide
ended in the western river valley.

Although varied across the slope, high slope values, aspect
factors leading to a relative increase in precipitation, intense
snowfall, and snowmelt, in addition to the presence of different
lithological units with high clay production potential at the contact
zone, were the main factors triggering the landslide. Human
interventions such as land-use changes and agricultural expansion
can disrupt slope stability. Vibrations caused by vehicles passing
near the landslide crown and through the landslide loss zone may
destabilize the slope and trigger further movement.

The freshness of the flow-type mass movements, secondary
stepped structures, ponding, and lack of vegetation on the flow
material indicate that the area is an active landslide site. Along
with the active nature of the Corakli landslide site, the presence
of other older landslides indicates that the area is highly sensitive
to mass movements. Therefore, relocation of residences and
other settlement units very close to the landslide area in Corakli
to safer locations. Furthermore, reassessment of land use in the
region and limitation of construction in high-landslide-risk areas
are crucial steps to mitigate the effects of future mass movements.
In the long term, these measures can enhance the safety of
settlement areas, protect public health, and reduce economic
losses.
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DERGININ TANIMI

Cografya Dergisi - Journal of Geography acik erisimli, hakemli, yilda
iki kere Haziran ve Aralik aylarinda yayinlanan, 1985 yilindan beri
yayin hayatini siirdiiren bilimsel bir dergidir. Dergiye yayinlanmast i¢in
gonderilen bilimsel makaleler Tiirkce ya da Ingilizce olmalidar.

AMAC VE KAPSAM

Cografya Dergisi zamana ve mekana bagl fiziki ve beseri problemler
icin ¢Oziim lreten cografi yaklasimlara ait (fiziki, beseri, dogal ¢evre
ve cografi bilgi sistemleri) bilimsel arastirmalarin yaymlanmasina, bu
yoniiyle bilimsel bilginin paylasilmasina imkan saglayan bir dergidir.
1985 yilindan beri yayin hayatini siirdiiren dergi bu yoniiyle Tiirkiye’deki
en eski cografya bilimi dergilerinden birisidir.

Derginin ana motivasyonu ¢agin gerektirdigi sosyal, fiziki ve doga-insan
iliskilerinin ve bunun sistematiginin anlasilmasi i¢in bilimsel ¢oziimler
iireten eserlere bir platform olusturmaktir. Bu bakimdan dergi, cografya
bilimini uygulayarak beseri ve fiziki cografya problemlerine ¢oziim
tireten her 6zgiin makaleye agiktir.

POLITiKALAR
Yayin Politikasi

Dergi yaym etiginde en yiiksek standartlara baghdir ve Committee
on Publication Ethics (COPE), Directory of Open Access Journals
(DOAJ), Open Access Scholarly Publishers Association (OASPA) ve
World Association of Medical Editors (WAME) tarafindan yayinlanan
etik yaymncilik ilkelerini benimser; Principles of Transparency and Best
Practice in Scholarly Publishing basligi altinda ifade edilen ilkeler
icin: https://publicationethics.org/resources/guidelines-new/principles-
transparency-and-best-practice-scholarly-publishing

Gonderilen makaleler derginin ama¢ ve kapsamina uygun olmalidir.
Orijinal, yaymlanmamis ve baska bir dergide degerlendirme siirecinde
olmayan, her bir yazar tarafindan igerigi ve gonderimi onaylanmis
yazilar degerlendirmeye kabul edilir.

Makale yaymnlanmak iizere Dergiye gonderildikten sonra yazarlardan
higbirinin ismi, tim yazarlarin yazili izni olmadan yazar listesinden
silinemez ve yeni bir isim yazar olarak eklenemez ve yazar sirasi
degistirilemez.

Intihal, duplikasyon, sahte yazarlik/inkar edilen yazarlik, arastrma/
veri fabrikasyonu, makale dilimleme, dilimleyerek yayn, telif haklar
ihlali ve ¢gikar catismasinin gizlenmesi, etik dig1 davraniglar olarak kabul
edilir. Kabul edilen etik standartlara uygun olmayan tiim makaleler
yayindan ¢ikarilir. Buna yaymdan sonra tespit edilen olast kuraldisi,
uygunsuzluklar iceren makaleler de dahildir.

intihal

On kontrolden gegirilen makaleler, iThenticate yazilimi kullanilarak
intihal icin taranir. Intihal/kendi kendine intihal tespit edilirse yazarlar

bilgilendirilir. Editorler, gerekli olmasi halinde makaleyi degerlendirme ya
da tiretim siirecinin gesitli asamalarinda intihal kontroliine tabi tutabilirler.
Yiiksek benzerlik oranlari, bir makalenin kabul edilmeden 6nce ve hatta
kabul edildikten sonra reddedilmesine neden olabilir. Makalenin tiirline
bagli olarak, bunun oranin %15 veya %?20’den az olmasi beklenir.

Cift Kor Hakemlik

Intihal kontroliinden sonra, uygun olan makaleler bas editér tarafindan
orijinallik, metodoloji, islenen konunun 6nemi ve dergi kapsami ile
uyumlulugu agisindan degerlendirilir. Editér, makalelerin adil bir
sekilde ift tarafli kor hakemlikten gegmesini saglar ve makale bigimsel
esaslara uygun ise, gelen yaziyi yurtiginden ve /veya yurtdigindan en az
iki hakemin degerlendirmesine sunar, hakemler gerek gordiigi takdirde
yazida istenen degisiklikler yazarlar tarafindan yapildiktan sonra
yayinlanmasina onay verir.

Acik Erisim ilkesi

Dergi agik erisimlidir ve derginin tiim icerigi okura ya da okurun dahil
oldugu kuruma fticretsiz olarak sunulur. Okurlar, ticari amag haricinde,
yayinct ya da yazardan izin almadan dergi makalelerinin tam metnini
okuyabilir, indirebilir, kopyalayabilir, arayabilir ve link saglayabilir. Bu
BOATI agik erisim tanimryla uyumludur.

Derginin acik erisimli makaleleri Creative Commons Atif-GayriTicari
4.0 Uluslararas1 (CC BY-NC 4.0) (https://creativecommons.org/licenses/
by-nc/4.0/deed.tr ) olarak lisanslidir.

islemleme Ucreti

Derginin tiim giderleri Istanbul Universitesi tarafindan karsilanmaktadir.
Dergide makale yaymi ve makale siireclerinin yiiriitiilmesi {icrete tabi
degildir. Dergiye gonderilen ya da yayn i¢in kabul edilen makaleler i¢in
islemleme ticreti ya da gonderim {icreti alinmaz.

Telif Hakkinda

Yazarlar dergide yaymnlanan ¢aligmalarinin telif hakkina sahiptirler ve
caligmalar1  Creative Commons Atif-GayriTicari 4.0 Uluslararas1 (CC
BY-NC 4.0) https://creativecommons.org/licenses/by-nc/4.0/deed.tr
olarak lisanslidir. CC BY-NC 4.0 lisansi, eserin ticari kullanim diginda
her boyut ve formatta paylasiimasina, kopyalanmasina, gogaltilmasina ve
orijinal esere uygun sekilde atifta bulunmak kaydiyla yeniden diizenleme,
doniistiirme ve eserin iizerine inga etme dahil adapte edilmesine izin verir.

ETIK
Yayin Etigi Beyam

Cografya Dergisi - Journal of Geography, yaymn etiginde en yiiksek
standartlara baglhidir ve Committee on Publication Ethics (COPE),
Directory of Open Access Journals (DOAJ), Open Access Scholarly
Publishers Association (OASPA) ve World Association of Medical Editors
(WAME) tarafindan yaymlanan etik yaymcilik ilkelerini benimser;
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Principles of Transparency and Best Practice in Scholarly Publishing
baglig1 altinda ifade edilen ilkeler i¢in adres: https://publicationethics.
org/resources/guidelines-new/principles-transparency-and-best-
practice-scholarly-publishing

Gonderilen tiim makaleler orijinal, yayinlanmamig ve bagka bir dergide
degerlendirme siirecinde olmamalidir. Her bir makale editorlerden
biri ve en az iki hakem tarafindan ¢ift kor degerlendirmeden gegirilir.
Intihal, duplikasyon, sahte yazarlik/inkar edilen yazarlik, arastrma/veri
fabrikasyonu, makale dilimleme, dilimleyerek yayn, telif haklari ihlali
ve ¢ikar ¢atigmasinin gizlenmesi, etik dis1 davranislar olarak kabul edilir.

Kabul edilen etik standartlara uygun olmayan tim makaleler yayindan
cikarilir. Buna yayindan sonra tespit edilen olasi kuraldisi, uygunsuzluklar
iceren makaleler de dahildir.

Arastirma Etigi

Cografya Dergisi — Journal of Geography arastirma etiginde en yiiksek
standartlar1 gozetir ve asagida tanimlanan uluslararasi aragtirma etigi
ilkelerini benimser. Makalelerin etik kurallara uygunlugu yazarlarin
sorumlulugundadir.

- Aragtirmanin tasarlanmasi, tasarimin gdézden gecirilmesi ve
aragtirmanin yuritiilmesinde, biitiinliik, kalite ve seffaflik ilkeleri
saglanmalidir.

- Arastirma ekibi ve katilimcilar, arastirmanin amaci, yontemleri ve
ongoriilen olast kullanimlari; arastirmaya katilimin gerektirdikleri
ve varsa riskleri hakkinda tam olarak bilgilendirilmelidir.

- Arastirma katilimcilarmin sagladigi bilgilerin gizliligi ve yanit
verenlerin gizliligi saglanmalidir.

- Arastirma katilmcilarin  6zerkligini ve sayginligimi koruyacak
sekilde tasarlanmalidir.

- Arastirma katilimcilar1 goniillii olarak arastirmada yer almal,
herhangi bir zorlama altinda olmamalidirlar.

- Katilimcilarin =~ zarar gormesinden kacinilmalidir.  Arastirma,
katilimeilar riske sokmayacak sekilde planlanmalidir.

- Arastirma bagimsizligiyla ilgili agik ve net olunmali; ¢ikar catigmast
varsa belirtilmelidir.

- Insan denekler ile yapilan deneysel c¢aligmalarda, arastirmaya
katilmaya karar veren katilimcilarm yazili bilgilendirilmis onay1
almmalidir. Cocuklarin ve vesayet altindakilerin veya tasdiklenmis
akil hastalig1 bulunanlarin yasal vasisinin onay1 alinmalidir.

- Calisma herhangi bir kurum ya da kurulusta gergeklestirilecekse bu
kurum ya da kurulustan ¢alisma yapilacagina dair onay alinmalidir.

- Insan Ogesi bulunan calismalarda, “yoéntem”  boliimiinde
katilimcilardan “bilgilendirilmis onam”

alindiginin ve ¢aligmanin yapildigi kurumdan etik kurul onay1 alindigimin

belirtilmesi gerekir.

Yazarlarin Sorumlulugu

Makalelerin  bilimsel ve etik kurallara uygunlugu yazarlarin
sorumlulugundadir. Yazar makalenin orijinal oldugu, daha o6nce baska

bir yerde yaymlanmadigi ve baska bir yerde, bagka bir dilde yayinlanmak
lizere degerlendirmede olmadigi konusunda teminat saglamalidir.
Uygulamadaki telif kanunlar1 ve anlagmalar1 gézetilmelidir. Telife bagl
materyaller (6rnegin tablolar, sekiller veya biiyiik alintilar) gerekli izin
ve tesekkiirle kullanilmalidir. Baska yazarlarin, katkida bulunanlarin
caligmalar ya da yararlanilan kaynaklar uygun bi¢imde kullanilmali ve
referanslarda belirtilmelidir.

Gonderilen makalede tiim yazarlarin akademik ve bilimsel olarak dogrudan
katkis1 olmalidir, bu baglamda “yazar” yaymlanan bir arastirmanin
kavramsallastirilmasina ve dizaynina, verilerin elde edilmesine,
analizine ya da yorumlanmasina belirgin katki yapan, yazinin yazilmasi
ya da bunun igerik agisindan elestirel bigimde gézden gecirilmesinde
gbrev yapan birisi olarak goriiliir. Yazar olabilmenin diger kosullart
ise, makaledeki ¢alismay1 planlamak veya icra etmek ve / veya revize
etmektir. Fon saglanmasi, veri toplanmasi ya da arastirma grubunun
genel siipervizyonu tek bagina yazarlik hakki kazandirmaz. Yazar olarak
gosterilen tiim bireyler sayilan tiim 6lgiitleri karsilamalidir ve yukaridaki
Olgiitleri karsilayan her birey yazar olarak gosterilebilir. Yazarlarin
isim siralamast ortak verilen bir karar olmalidir. Tiim yazarlar yazar
siralamasini Telif Hakki Anlasmasi Formunda imzali olarak belirtmek

zorundadirlar.

Yazarlik i¢in yeterli 6lgiitleri karsilamayan ancak ¢alismaya katkisi olan
tiim bireyler “tesekkiir / bilgiler” kisminda siralanmalidir. Bunlara rnek
olarak ise sadece teknik destek saglayan, yazima yardimci olan ya da
sadece genel bir destek saglayan, finansal ve materyal destegi sunan
kisiler verilebilir.

Biitiin yazarlar, aragtirmanin sonuglarini ya da bilimsel degerlendirmeyi
etkileyebilme potansiyeli olan finansal iligkiler, ¢ikar ¢atigsmasi ve ¢ikar
rekabetini beyan etmelidirler. Bir yazar kendi yaymlanmis yazisinda
belirgin bir hata ya da yanlislik tespit ederse, bu yanligliklara iliskin
diizeltme ya da geri ¢ekme igin editér ile hemen temasa gegme ve
isbirligi yapma sorumlulugunu tasir.

Editor ve Hakem Sorumluluklari

Editorler, makaleleri, yazarlarin etnik kdkeninden, cinsiyetinden, cinsel
yoneliminden, uyrugundan, dini inancindan ve siyasi felsefesinden
bagimsiz olarak degerlendirirler. Yayina gonderilen makalelerin adil bir
sekilde cift tarafli kor hakem degerlendirmesinden gegmelerini saglarlar.
Gonderilen makalelere iligskin tiim bilginin, makale yaymlanana kadar
gizli kalacagmi garanti ederler. Editorler igerik ve yaymin toplam
kalitesinden sorumludurlar. Gereginde hata sayfasi yaymlamali ya da
diizeltme yapmalidir.

Editor; yazarlar, editorler ve hakemler arasinda ¢ikar ¢atigmasina izin
vermez. Hakem atama konusunda tam yetkiye sahiptir ve Dergide
yayinlanacak makalelerle ilgili nihai karart vermekle yiikiimliidiir.

Hakemler makaleleri, yazarlarin etnik kokeninden, cinsiyetinden, cinsel
yoneliminden, uyrugundan, dini inancindan ve siyasi felsefesinden
bagimsiz olarak degerlendirirler. Arastirmayla ilgili, yazarlarla ve/veya
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aragtirmanin finansal destekgileriyle ¢ikar catismalart olmamalidir.
Degerlendirmelerinin sonucunda tarafsiz bir yargiya varmalidirlar.
Hakemler yazarlarin atifta bulunmadigi konuyla ilgili yayinlanmis
caligmalari tespit etmelidirler. Gonderilmis yazilara iliskin tiim bilginin
gizli tutulmasini saglamali ve yazar tarafinda herhangi bir telif hakki
ihlali ve intihal fark ederlerse editore raporlamalidirlar. Hakem, makale
konusu hakkinda kendini vasiflt hissetmiyor ya da zamaninda geri doniis
saglamast miimkiin goriinmiiyorsa, editére bu durumu bildirmeli ve
hakem siirecine kendisini dahil etmemesini istemelidir.

Degerlendirme siirecinde editér hakemlere gbzden gegirme igin
gonderilen makalelerin, yazarlarin 6zel miilkii oldugunu ve bunun
imtiyazli bir iletisim oldugunu agikga belirtir. Hakemler ve yayim kurulu
iyeleri baska kisilerle makaleleri tartisamazlar. Hakemlerin kendileri
icin makalelerin kopyalarini ¢ikarmalarina izin verilmez ve editoriin
izni olmadan makaleleri baskasina veremezler. Yazarin ve editoriin izni
olmadan hakemlerin gézden gegirmeleri basilamaz ve agiklanamaz.
Hakemlerin kimliginin gizli kalmasina &6zen gosterilmelidir. Bazi
durumlarda editdriin karariyla, ilgili hakemlerin makaleye ait yorumlari
ayni makaleyi yorumlayan diger hakemlere gonderilerek hakemlerin bu
stiregte aydinlatilmasi saglanabilir.

HAKEMLIK HAKKINDA
Hakem Degerlendirme Politikalar:

Daha dnce yaymlanmamis ya da yaymlanmak ilizere baska bir dergide
halen degerlendirmede olmayan ve her bir yazar tarafindan onaylanan
makaleler degerlendirilmek tizere kabul edilir. Gonderilen ve 6n kontrolii
gecen makaleler iThenticate yazilimi kullanilarak intihal i¢in taranr.
Intihal kontroliinden sonra, uygun olan makaleler bas editdr tarafindan
orijinallik, metodoloji, islenen konunun 6nemi ve dergi kapsami ile
uyumlulugu agisindan degerlendirilir.

Secilen makaleler en az iki ulusal/uluslararasi hakeme ¢ift tarafli kor
hakemlik ile degerlendirmeye gonderilir; yaym karari, hakemlerin
talepleri dogrultusunda yazarlarin gergeklestirdigi diizenlemelerin ve
hakem siirecinin sonrasinda bas editor tarafindan verilir.

Hakem Siireci

Daha dnce yaymlanmamis ya da yaymnlanmak ilizere baska bir dergide
halen degerlendirmede olmayan ve her bir yazar tarafindan onaylanan
makaleler degerlendirilmek tizere kabul edilir. Gonderilen ve 6n kontrolii
gegen makaleler iThenticate yazilimi kullanilarak intihal i¢in taranr.
Intihal kontroliinden sonra, uygun olan makaleler bas editr tarafindan
orijinallik, metodoloji, islenen konunun 6nemi ve dergi kapsami ile
uyumlulugu agisindan degerlendirilir.

Bas Editor, makaleleri, yazarlarin etnik kokeninden, cinsiyetinden,
uyrugundan, dini inancindan ve siyasi felsefesinden bagimsiz olarak
degerlendirir. Yayina gonderilen makalelerin adil bir sekilde cift tarafli
kor hakem degerlendirmesinden gegmelerini saglar.

Secilen makaleler en az iki ulusal/uluslararas1 hakeme degerlendirmeye
gonderilir; yayin karari, hakemlerin talepleri dogrultusunda yazarlarin
gerceklestirdigi diizenlemelerin ve hakem siirecinin sonrasinda bas
editor tarafindan verilir.

Bas editor; yazarlar, editorler ve hakemler arasinda ¢ikar ¢atigmasina
izin vermez. Hakem atama konusunda tam yetkiye sahiptir ve dergide
yayinlanacak makalelerle ilgili nihai karart vermekle yiikiimliidiir.

Hakemlerin degerlendirmeleri objektif olmalidir. Hakem siireci sirasinda
hakemlerin asagidaki hususlart dikkate alarak degerlendirmelerini
yapmalari beklenir.

- Makale yeni ve dnemli bir bilgi igeriyor mu?

- Oz, makalenin igerigini net ve diizgiin bir sekilde tanimliyor mu?
- Yontem biitiinliiklii ve anlasilir sekilde tanimlanmig m1?

- Yapilan yorum ve varilan sonuglar bulgularla kanitlantyor mu?

- Alandaki diger ¢aligmalara yeterli referans verilmis mi?

- Dil kalitesi yeterli mi?

Hakemler, gonderilen makalelere iliskin tiim bilginin, makale
yayinlanana kadar gizli kalmasini saglamali ve yazar tarafinda herhangi
bir telif hakki ihlali ve intihal fark ederlerse editdre raporlamalidirlar.

Hakem, makale konusu hakkinda kendini vasifli hissetmiyor ya da
zamaninda geri donis saglamast miimkiin goriinmiiyorsa, editore
bu durumu bildirmeli ve hakem siirecine kendisini dahil etmemesini
istemelidir.

Degerlendirme  siirecinde editér hakemlere gbzden gecirme igin
gonderilen makalelerin, yazarlarin 6zel miilkii oldugunu ve bunun
imtiyazli bir iletisim oldugunu agikg¢a belirtir. Hakemler ve yayin kurulu
iiyeleri baska kisilerle makaleleri tartigamazlar. Hakemlerin kimliginin
gizli kalmasina 6zen gosterilmelidir.

DiL
Derginin yayin dili Tiirkge ve Ingilizce’dir.
YAZILARIN HAZIRLANMASI

Aksi belirtilmedikge gonderilen yazilarla ilgili tiim yazigmalar ilk
yazarla yapilacaktir. Makale gonderimi online olarak ve http://
jgeography.istanbul.edu.tr {izerinden yapilmalidir. Yazilar, yazinin
Dergide yayinlanmak iizere gonderildigini ve Derginin hangi boliimii
(6rn: orijinal aragtirma, derleme, vb) i¢in bagvuruldugunu belirten bir
mektup ve tiim yazarlarin imzaladigi ‘Telif Hakki Anlasmasi Formu’

eklenerek gonderilmelidir.

1. Calismalar, ist, alt, sag ve sol taraftan 2,5 cm. bosluk birakilarak,
12 punto Times New Roman harf karakterleriyle ve 1,5 satir aralik
Ol¢iisii ile hazirlanmalidir.

2. Calismalar en fazla 25 sayfa olmali, sayfa numaralari sayfanin sag
iist kosesinde yer almalidir.
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3. Yazar/yazarlarin adlart ¢alismanin basliginin hemen altinda saga
bitisik sekilde verilmelidir. Ayrica yildiz dipnot seklinde (*) yazarin
unvani, kurumu ve e-posta adresi ve telefonu sayfanin en altinda
dipnotta belirtilmelidir.

4. Girig bolimiinden once 180-200 soézclik arasinda c¢alismanin
kapsamini, amacini, ulasilan sonuglart ve kullanilan yontemi
kaydeden Tiirk¢e ve Ingilizce 6z ile 600-800 kelimelik ingilizce
genisletilmis 6zet yer almalidir. Calismanin Ingilizce bashgi
Ingilizce 6ziin iizerinde yer almalidir. Ingilizce ve Tiirkce 6zlerin
altinda calismanin igerigini temsil eden 3 Ingilizce, 3 Tiirkge anahtar
kelime yer almalidur.

5. Caligmalarin baglica su unsurlar igermesi gerekmektedir: Baglik,
Tiirk¢e 6z ve anahtar kelimeler; yabanci dilde baslik, Ingilizce 6z ve
anahtar kelimeler; Ingilizce genisletilmis 6zet, ana metin boliimleri,
son notlar ve kaynaklar.

6. Cahismanin giris boliimii “1. GIRIS” seklinde belirtilmelidir. Alt boliimler
her boliim i¢inde boliim numarasi kullanilarak, “1.1”, “1.2” seklinde
numaralandirilmalidir. Arastirma yazilarinda sorunsalin betimlendigi
ve ¢alismanm Gneminin belirtildigi GIRIS bélimiini “AMAC VE
YONTEM”, “BULGULAR”, “TARTISMA VE SONUC”, ”SON
NOTLAR” “KAYNAKLAR” ve “TABLOLAR VE SEKILLER” gibi
boliimler takip etmelidir. Derleme ve yorum yazilari igin ise, caligmanin
oneminin belirtildigi, sorunsal ve amacm somutlastirildigi “GIRiS”
bolimiiniin ardindan diger boliimler gelmeli ve ¢alisma “TARTISMA
VE SONUC”, ”SON NOTLAR”, “KAYNAKLAR” ve “TABLOLAR
VE SEKILLER” seklinde bitirilmelidir.

7. Calismalardatablo, grafik ve sekil gibi gostergelernumaralandirilarak,
tanimlayici bir baglik ile birlikte verilmelidir.

8. Yayimnlanmak iizere gonderilen makale ile birlikte yazar bilgilerini
iceren kapak sayfasi gonderilmelidir. Kapak sayfasinda, makalenin
baslig1, yazar veya yazarlarin bagl bulunduklari kurum ve unvanlari,
kendilerine ulagilabilecek adresler, cep, is ve faks numaralar1 ve
e-posta adresleri yer almalidir (bkz. Son Kontrol Listesi).

9. Kurallar dahilinde dergimize yaymlanmak iizere gonderilen
caligmalarin her tiirlii sorumlulugu yazar/yazarlarina aittir.

10. Yaym kurulu ve hakem raporlart dogrultusunda yazarlardan, metin
iizerinde bazi diizeltmeler yapmalar1 istenebilir.

11. Dergiye gonderilen ¢alismalar yaymlansin veya yaymlanmasin geri
gonderilmez.

12. Yaym kurulu tarafindan yayinlanmasi uygun bulunan makaleler
baska bir yerde yaymlanamaz. Yazarlara telif iicreti 6denmez.

Kaynaklar

Derleme yazilari okuyucular i¢in bir konudaki kaynaklara ulagmayi
kolaylastiran bir arag olsa da, her zaman orijinal ¢alismay1 dogru olarak
yansitmaz. Bu yiizden miimkiin oldugunca yazarlar orijinal ¢caligmalart
kaynak gostermelidir. Ote yandan, bir konuda ¢ok fazla sayida orijinal
calismanin kaynak gosterilmesi yer israfina neden olabilir. Birkag
anahtar orijinal ¢aligmanin kaynak gosterilmesi genelde uzun listelerle
ayni isi goriir. Ayrica giinimiizde kaynaklar elektronik versiyonlara
eklenebilmekte ve okuyucular elektronik literatiir taramalartyla yayinlara
kolaylikla ulasabilmektedir.

Kabul edilmis ancak heniiz say1ya dahil edilmemis makaleler Early View
olarak yaymlanir ve bu makalelere atiflar “advance online publication”
seklinde verilmelidir. Genel bir kaynaktan elde edilemeyecek temel
bir konu olmadik¢a “kisisel iletisimlere” atifta bulunulmamalidir.
Eger atifta bulunulursa parantez icinde iletisim kurulan kisinin adi
ve iletigimin tarihi belirtilmelidir. Bilimsel makaleler i¢in yazarlar bu
kaynaktan yazili izin ve iletisimin dogrulugunu gosterir belge almalidir.
Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tiim kaynaklar
metinde belirtilmelidir. Kaynaklar alfabetik olarak siralanmalidir.

Referans Stili ve Formati

Dergiye gonderilen makalelerde American Psychological Association
(APA) kaynak sitilinin kullanilmasi esastir. Yazarlar, makale metninde
ve kaynakcada yer alan atiflari, APA stiline uygun olarak belirtmelidir.

Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tiim kaynaklar metinde
belirtilmelidir. Kaynaklar agagidaki drneklerdeki gibi gosterilmelidir.

Metin icinde Kaynak Gosterme

Kaynaklar metinde parantez icinde yazarlarmn soyadi ve yayin tarihi
yazilarak belirtilmelidir. Birden fazla kaynak gosterilecekse kaynaklar
arasinda (;) isareti kullanilmalidir. Kaynaklar alfabetik olarak siralanmalidir.

Ornekler:

Birden fazla kaynak;

(Esin vd., 2002; Karasar, 1995)

Tek yazarl kaynak;

(Akyolcu, 2007)

Iki yazarl kaynak;

(Sayiner ve Demirci, 2007, s. 72)

Uc, dort ve bes yazarl kaynak;

Metin iginde ilk kullanimda: (Ailen, Ciambrune ve Welch, 2000, s. 12—
13) Metin iginde tekrarlayan kullanimlarda: (Ailen vd., 2000)
Aln ve daha ¢ok yazarl kaynak;

(Cavdar vd., 2003)

Kaynaklar Boliimiinde Kaynak Gosterme

Kullanilan tiim kaynaklar metnin sonunda ayr1 bir boliim halinde yazar
soyadlarina gore alfabetik olarak numaralandirilmadan verilmelidir.

Kaynak yazimu ile ilgili 6rnekler asagida verilmistir.
Kitap

a) Tiirkge Kitap

Karasar, N. (1995). Arastirmalarda rapor hazirlama (8.bs). Ankara: 3A
Egitim Danismanlik Ltd.

b) Tiirk¢eye Cevrilmiy Kitap

Mucchielli, A. (1991). Zihniyetler (A. Kotil, Cev.). Istanbul: Iletisim
Yayinlart.
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¢) Editorlii Kitap

Oren, T., Uney, T. ve Célkesen, R. (Ed.). (2006). Tiirkiye bilisim
ansiklopedisi. Istanbul: Papatya Yayincilik.

d) Cok Yazarh Tiirkce Kitap

Tonta, Y., Bitirim, Y. ve Sever, H. (2002). Tiirk¢e arama motorlarinda
performans degerlendirme. Ankara: Total Biligim.

e) Ingilizce Kitap

Kamien R., & Kamien A. (2014). Music: An appreciation. New York,
NY: McGraw-Hill Education.

) Ingilizce Kitap Icerisinde Biliim

Bassett, C. (2006). Cultural studies and new media. In G. Hall & C.
Birchall (Eds.), New cultural studies: Adventures in theory (pp. 220—
237). Edinburgh, UK: Edinburgh University Press.

o) Tiirkge Kitap Icerisinde Biliim

Erkmen, T. (2012). Orgiit kiiltiirii: Fonksiyonlari, geleri, isletme
yonetimi ve liderlikteki &nemi. M. Zencirkiran (Ed.), Orgiit
sosyolojisi kitabt iginde (s. 233-263). Bursa: Dora Basim Yayn.

h) Yayimcinin ve Yazarin Kurum Oldugu Yayin

Tirk Standartlart Enstitiisii. (1974). Adlandirma ilkeleri. Ankara:
Yazar.

Makale

a) Tiirk¢e Makale

Mutlu, B. ve Savaser, S. (2007). Cocugu ameliyat sonrasi yogun
bakimda olan ebeveynlerde stres nedenleri ve azaltma girisimleri.
Istanbul Universitesi Florence Nightingale Hemsirelik Dergisi,
15(60), 179-182.

b) Ingilizce Makale

de Cillia, R., Reisigl, M., & Wodak, R. (1999). The discursive
construction of national identity. Discourse and Society, 10(2),
149-173. http://dx.doi.org/10.1177/0957926599010002002

¢) Yediden Fazla Yazarli Makale

Lal, H., Cunningham, A. L., Godeaux, O., Chlibek, R., Diez-Domingo,
J., Hwang, S.-J. ... Heineman, T. C. (2015). Efficacy of an adjuvanted
herpes zoster subunit vaccine in older adults. New England
Journal of Medicine, 372, 2087-2096. http://dx.doi.org/10.1056/
NEJMoal501184

d) DOI'’si Olmayan Online Edinilmis Makale

Al, U. ve Dogan, G. (2012). Hacettepe Universitesi Bilgi ve Belge
Yonetimi Boliimil tezlerinin atif analizi. Tirk Kiitiiphaneciligi, 26,
349-369. Erigim adresi: http://www.tk.org.tr/

e) DOI’si Olan Makale

Turner, S. J. (2010). Website statistics 2.0: Using Google Analytics to
measure library website effectiveness. Technical Services Quarterly,
27,261-278. http://dx.doi.org/10.1080/07317131003765910

f) Advance Online Olarak Yayimlannus makale

Smith, J. A. (2010). Citing advance online publication: A review.
Journal of Psychology. Advance online publication. http://dx.doi.
org/10.1037/a45d7867

g) Popiiler Dergi Makalesi

Semercioglu, C. (2015, Haziran). Siradanligin rayihasi. Sabit Fikir, 52,
38-39.

Tez, Sunum, Bildiri

a) Tiirkge Tezler

Sar1, E. (2008). Kiiltiir kimlik ve politika: Mardin de kiiltiirlerarasilik.
(Doktora Tezi). Ankara Universitesi Sosyal Bilimler Enstitiisii,
Ankara.

b) Ticari Veritabaninda Yer Alan Yiiksek Lisans Ya da Doktora Tezi

Van Brunt, D. (1997). Networked consumer health information systems
(Doctoral dissertation). Available from ProQuest Dissertations and
Theses. (UMI No. 9943436)

¢) Kurumsal Veritabaminda Yer Alan Ingilizce Yiiksek Lisans/

Doktora Tezi

Yaylali-Yildiz, B. (2014). University campuses as places of potential
publicness: Exploring the politicals, social and cultural practices
in Ege University (Doctoral dissertation). Retrieved from Retrieved
from: http://library.iyte.edu.tr/tr/hizli-erisim/iyte-tez-portali

d) Web’de Yer Alan Ingilizce Yiiksek Lisans/Doktora Tezi

Tonta, Y. A. (1992). An analysis of search failures in online library catalogs
(Doctoral dissertation, University of California, Berkeley). Retrieved
from http://yunus.hacettepe.edu.tr/~tonta/yayinlar/phd/ickapak.html

e) Dissertations Abstracts International’da Yer Alan Yiiksek Lisans/

Doktora Tezi

Appelbaum, L. G. (2005). Three studies of human information
processing: Texture amplification, motion representation, and figure-
ground segregation. Dissertation Abstracts International: Section B.
Sciences and Engineering, 65(10), 5428.

) Sempozyum Katkist

Krinsky-McHale, S. J., Zigman, W. B. & Silverman, W. (2012,
August). Are neuropsychiatric symptoms markers of prodromal
Alzheimer’s disease in adults with Down syndrome? In W.
B. Zigman (Chair), Predictors of mild cognitive impairment,
dementia, and mortality in adults with Down syndrome.
Symposium conducted at American Psychological Association
meeting, Orlando, FL.

2) Online Olarak Evisilen Konferans Bildiri Ozeti

Cmar, M., Dogan, D. ve Seferoglu, S. S. (2015, Subat). Egitimde
dijital araglar: Google sinif uygulamasi iizerine bir degerlendirme
[Oz]. Akademik Bilisim Konferansinda sunulan bildiri, Anadolu
Universitesi, Eskisehir. Erisim adresi: http://ab2015.anadolu.edu.tr /
index.php?menu=5&submenu=27

h) Diizenli Olarak Online Yayimlanan Bildiriler

Herculano-Houzel, S., Collins, C. E., Wong, P., Kaas, J. H., & Lent, R.
(2008). The basic nonuniformity of the cerebral cortex. Proceedings
of the National Academy of Sciences, 105, 12593-12598. http://
dx.doi.org/10.1073/pnas.0805417105

i) Kitap Seklinde Yayimlanan Bildiriler

Schneider, R. (2013). Research data literacy. S. Kurbanoglu vd. (Ed.),
Communications in Computer and Information Science: Vol. 397.
Worldwide Communalities and Challenges in Information Literacy
Research and Practice iginde (s. 134—140). Cham, Isvigre: Springer.
http://dx.doi.org/10.1007/978-3-319-03919-0
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J) Kongre Bildirisi

Cepni, S., Bacanak A. ve Ozsevgec T. (2001, Haziran). Fen bilgisi
ogretmen adaylarmmin fen branslarmma karst tutumlar: ile fen
branslarindaki basarilarimin iligkisi. X. Ulusal Egitim Bilimleri
Kongresi’nde sunulan bildiri, Abant izzet Baysal Universitesi, Bolu

Diger Kaynaklar

a) Gazete Yazisi

Toker, C. (2015, 26 Haziran). ‘Unutma’ notlart. Cumhuriyet, s. 13.

b) Online Gazete Yazist

Tamer, M. (2015, 26 Haziran). E-ticaret hamle yapmak igin tiiketiciyi
bekliyor. Milliyet. Erisim adresi: http://www.milliyet

¢) Web Page/Blog Post

Bordwell, D. (2013, June 18). David Koepp: Making the world movie-
sized [Web log post]. Retrieved from http://www.davidbordwell.net/
blog/page/27/

d) Online Ansiklopedi/Sozliik

Bilgi mimarisi. (2014, 20 Aralik). Vikipedi iginde. Erisim adresi: http://
tr.wikipedia.org/wiki/Bilgi mimarisi

Marcoux, A. (2008). Business cthics. In E. N. Zalta (Ed.), The Stanford
encyclopedia of philosophy. Retrieved from http://plato.stanford.edu/
entries/ethics-business/

e) Podcast

Radyo ODTU (Yapimer). (2015, 13 Nisan). Modern sabahlar [Podcast].
Erisim adresi: http://www.radyoodtu.com.tr/

f) Bir Televizyon Dizisinden Tek Bir Boliim

Shore, D. (Senarist), Jackson, M. (Senarist) ve Bookstaver, S.
(Yonetmen). (2012). Runaways [Televizyon dizisi boliimii]. D. Shore
(Bas yapimc1), House M.D. i¢inde. New York, NY: Fox Broadcasting.

2) Miizik Kaydy

Say, F. (2009). Galata Kulesi. Istanbul senfonisi [CD] iginde. Istanbul:
Ak Miizik.

Yukarida siralanan kosullari yerine getirmemis ¢alisma kabul edilmez,
eksiklerinin tamamlanmasi ic¢in yazara iade edilir. Yaymn Komisyonu
tarafindan kabul edilen yazilar basima kabul sirasina gore yayimlanir.
Baskai tashihleri yazarlar tarafindan yapilir.

SON KONTROL LiSTESI
Asagidaki listede eksik olmadigindan emin olun:

X Editére mektup

v Makalenin tiirii
Bagka bir dergiye gonderilmemis oldugu bilgisi
Sponsor veya ticari bir firma ile iligkisi (varsa belirtiniz)
Istatistik kontroliiniin yapildig1 (arastirma makaleleri igin)
Ingilizce yoniinden kontroliiniin yap1ldig:

AN NI NN

Yazarlara Bilgide detayli olarak anlatilan dergi politikalarinin
gozden gecirildigi
v Kaynaklarin APA 6’ya gore belirtildigi
Telif Hakki Anlagmasi Formu
X Daha once basilmis materyal (yazi-resim-tablo) kullanilmis ise
izin belgesi
X Makale kapak sayfasi
v Makalenin tiirii
v' Makalenin Tiirkce ve Ingilizce bashg

X

v Yazarlarin ismi soyadi, unvanlari ve bagh olduklari kurumlar
(tiniversite ve fakiilte bilgisinden sonra sehir ve iilke bilgisi
de yer almalidir), e-posta adresleri

v" Sorumlu yazarin e-posta adresi, agik yazisma adresi, is
telefonu, GSM, faks nosu

v Tiim yazarlarin ORCID’leri

X Makale ana metni dosyasi
v' Makalenin Tiirkce ve Ingilizce bashg
Ozetler 180-200 kelime Tiirkce ve 180-200 kelime Ingilizce
Anahtar Kelimeler: 3 adet Tiirkge ve 3 adet Ingilizce
Makale Tiirkce ise, Ingilizce genisletilmis Ozet (Extended
Abstract) 600-800 kelime
Makale ana metin boliimleri
Finansal Destek (varsa belirtiniz)
Cikar Catismasi (varsa belirtiniz)
Tesekkiir (varsa belirtiniz)
Kaynaklar
Tablolar-Resimler, Sekiller (baglik, tanim ve alt yazilariyla)

ANEANERN

AN N Y NN

Yazisma Adresi:
Bag Editor : Prof. Dr. Barbaros Gonenggil

E-mail : barbaros@istanbul.edu.tr
Tel 1 490212 45557 00
Faks 1 490212 51221 40
Website : http://jgeography.istanbul.edu.tr/tr/
Addres  : Istanbul Universitesi
Edebiyat Fakiiltesi
Cografya Boliimi

Ordu Cad. No. 196, 34459 Laleli
Istanbul - Tiirkiye




INFORMATION FOR AUTHORS

DESCRIPTION

Journal of Geography - Cografya Dergisi is an open access, peer-reviewed,
scholarly journal published two times a year in June and December. It has
been published since 1985. The manuscripts submitted for publication in
the journal must be scientific and original work in Turkish or English.

AIMS AND SCOPE

Journal of Geography - Cografya Dergisi is a journal devoted to the
publication of research which utilizes geographic approaches (physical,
human, natural environment and GIS science) to resolve natural and
human problems that have a spatiotemporal dimension. Published since
1985, it is one of the oldest geography journal in Turkiye. The underlying
motive of the journal is to create a platform for the works that produce
scientific solutions for social, physical and nature-human relations and
the understanding of its system.

Papers are invited on any theme involving the application of geographical
science (physical and human dimension) and methodology in the redress
of human and physical environmental problems.

POLICIES
Publication Policy

The journal is committed to upholding the highest standards of publication
ethics and pays regard to Principles of Transparency and Best Practice
in Scholarly Publishing published by the Committee on Publication
Ethics (COPE), the Directory of Open Access Journals (DOAJ), the
Open Access Scholarly Publishers Association (OASPA), and the World
Association of Medical Editors (WAME) on https://publicationethics.
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