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ANALYSIS OF THE BORDER CHANGE IN BEYSEHIR LAKE AND KIZILDAG NATIONAL PARKS IN TERMS
OF LAND COVER AND LAND USE

Beysehir Goli ve Kizildag Milli Parki Sinir Degisikliginin Arazi Ortiisti ve Arazi Kullanimi Agisindan
Analizi
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Arazi ortlsi ve arazi kullanimi degisiminin analizi, farkli mekansal -zamansal 6lgeklerdeki bolgesel ve kiresel degisimi degerlendirmek
icin ®nemli bir arag olarak kabul edilmektedir. Ozellikle son yillarda arazi értiisii ve arazi kullanimi hakkinda hizli ve dogru bilgiler elde
etmek ve bilgi akisini verimli bir sekilde saglamak i¢in uzaktan algilama ve cografi bilgi sistemleri siklikla kullanilmaktadir. Bu
¢alismanin amaci Kizildag ve Beysehir Goli Milli Parki’'nin 2018 yilinda yapilan sinir degisikligi sonucunda olusan arazi kullanimi ve
arazi ortUslindeki degisimleri ortaya koymaktadir. Bu amagla Kizildag ve Beysehir Gola Milli Parki’'nin 1990, 2000 ve 2018 yillarinda
elde edilen Landsat TM ve Landsat 8 Oli/TIRS goérintuleri ile CORINE verileri QGIS 3.10.0 yaziliminda islenmis ve analiz edilmistir.
Calismanin sonucunda dogal kaynak degerleri agisindan ¢ok zengin olan Kizildag ve Beysehir Golii Milli Parki’'nin 6nceki sinirlari ile
simdiki sinirlar arasinda karsilastirma yapilmis ve arazi ortlst ve arazi kullanimindaki degisimler ortaya konmustur. Buna gore sinir
degisikligi ile alan buyuklugu 4703.29 ha. azalarak 82184.05 ha.a dusen Beysehir Golu Milli Parki’'nda orman alanlar artmis, tarim,
mera ve yerlesim alanlari azalmistir. Kizildag Milli Parki ise alan biylkligi bakimindan 80220.25 ha.lik bir blylklGge ulasmis,
Yenisarbademli ilge merkezi ile 4 koy yerlesimi sinir disina gikarimistir.

Anahtar Kelimeler: Arazi Ortiisii, Degisim, Uzaktan Algilama, Beysehir Golii Milli Parki, Kizildag Milli Parki

Abstract

Analyses land cover and land-use change is considered an important tool for assessing regional and global change at different spatial-
temporal scales. Especially in recent years, remote sensing and geographic information systems have been used frequently to obtain
fast and accurate information about land cover and land use and to ensure efficient flow of information. The aim of this study is to
determine the changes that happened in land use and land cover as a result of the 2018 border change of Kizildag and Beysehir Lake
National Parks. For this purpose, Landsat TM and Landsat 8 Oli/TIRS images and CORINE data of Kizildag and Beysehir Lake National
Parks obtained in 1990, 2000, and 2018 were processed and analyzed in QGIS 3.10.0 software. As a result of the study, a comparison
was made between the previous borders of Kizildag National Park and Beysehir Lake National Park, which have fairly high natural
resource values, and the changes in land cover and land use were revealed. According to this, the size of the area decreased by
4703.29 hectares to 82184.05 hectares in the Beysehir Lake National Park, forest areas increased, and agriculture, pasture, and
settlement areas decreased. Kizildag National Park reached an area of 80220.25 hectares, and Yenisarbademli district center and 4
villages were taken out of the border.
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GIRIS

Cevremizdeki dogal ve kiiltiirel etkenler arasinda dinamik etkilesimin sonucu olarak peyzajlar degisime ugramaktadir ve
ugrayacaktir. Dogal ve kiltiirel peyzajlar mekansal yapisini ve kullanimini degisen toplumsal taleplere daha iyi adapte
edebilmek i¢in yeniden yapilandirmaktadir. Glnimuizde bu degisim ¢ogunlukla olumsuz olarak algilanmakta ve

peyzajlarin karakteristik ©zellikleri olarak kabul edilen gesitlilik, tutarhhk ve kimlik kaybina neden oldugu
distintlmektedir (Antrop, 2005).

Korunan alanlar da peyzajlarin karakteristik 6zelliklerinin belirgin olarak gézlemlenebildigi ve Diinya Dogayl Koruma
Birligi (IUCN) tarafindan sahip oldugu ekosistemler ve kiiltiirel degerlerle dogada uzun bir zaman diliminde korunmasi
icin belirlenen, ayrilan ve yasalarla ya da gegerli uygulamalarla birlikte yonetilen cografi alanlar olarak tanimlanmaktadir
(Glnes, 2011). Korunan alanlar, biyolojik gesitliligin korunmasi icin temel bir koruma stratejisi olarak kabul edilmistir.
Koruma biyolojisinin hedefleri hakkindaki cesitli tartismalara ragmen (Hunter Jr, Redford, ve Lindenmayer, 2014;
Kareiva ve Marvier, 2012; Soulé, 2014), bu alanlar karbon tutumu, havza korumasi ve yaban hayati habitati dahil 6nemli
cevresel faydalar sagladiklari icin korumanin temel tasi olarak gorilmeye devam etmektedir (Mace, 2014; Sims, 2010;
Willis, 2015).

Basta milli parklar olmak lizere korunan alanlarin tim, degisen arazi ortisu tipleri ve alan sinirlari icinde ve yakin
cevresinde peyzaj kosullarinin degiskenligi nedeniyle kritik yonetim zorluklariyla karsi karsiyadir (Alkan ve Ersin, 2018) .
Kentsel yayihm, tarimsal amagh orman alanlarinin agilmasi, turizm ve rekreasyon faaliyetleri dogal yasam alanlari olan
bu alanlara zarar verir, bitki ve hayvan tiirlerinin kompozisyonunu, besin dongisind, su akislarini ve iklimi etkiler (Fawzi,
Husna, ve Helms, 2018; Hansen ve Rotella, 2002; Yildiz, 2019). Bu tlr insan kaynakh arazi ortisu degisimi dogal yasam
alanlarini donastirir ve biyolojik gesitlilik icin en 6nemli tehdidi olusturur (Sala ve ark., 2000; Soulé, 1991; Wessels ve
ark., 2004). Bu baglamda arazi ortlsi ve arazi kullanimindaki degisikligin tespiti, dogal veya antropojenik islemlerle
degistirilmis alanlari ayirt etmek ya da simiile etmek igin kullanilabilir (Jantz, Goetz, ve Jantz, 2005). Bu etkileri anlamak,
ekosistem fonksiyonundaki ilgili degisiklikleri 6lgmek degisimin zamansal egilimlerini belirlemek, sadece ne kadar
degistigi degil ayni zamanda nerede ve ne zaman degistigini tespit etmek; bu alanlarin sahip oldugu kritik 6neme sahip
dogal kaynak degerleri ile ekosistemleri lizerindeki baskilari 6nlemeye yardimci olabilmektedir (Bozkaya ve ark., 2015;
Wilkinson, 2003).

Arazi OrtUsu degisiminin tespitinde cesitli yontemler ve veri kaynaklari kullaniimaktadir. Bunlardan biri olan uzaktan
algilama, kiltirel ve dogal kaynaklari haritalamak ve karakterize etmek igin etkili olan kanitlanmis bir teknolojidir
(Campbell ve Wynne, 2011; Coban, Kog, ve Eker, 2010; Kennedy ve ark., 2012; Senol, 2019; Welch, Madden, ve Jordan,
2002). Bu teknoloji peyzajin biyofiziksel 6zelliklerinin gézlemlenmesine ve 6lglilmesine, zaman igindeki arazi 6rtisu ve
arazi kullanimi degisikliklerinin izlenmesine olanak saglar (Unlii, 1997; Wang ve Moskovits, 2001; Yavuz ve Vatandaslar,
2018). Bununla birlikte halihazirda habitatin parcalanmasi ve baglanmasi bireysel tiirlere odaklanan calismalar
(Gottschalk, Huettmann, ve Ehlers, 2005), peyzaj gecirgenligi gibi degisime dayali yontemler disindaki bircok izleme
uygulamasinda uzaktan algilama teknolojisi kullanilmaktadir (Ohse ve ark., 2009; Theobald ve ark., 2012; Willis, 2015).
Degisim tespiti, bir nesnenin veya fenomenin durumundaki farkhliklari, farkli zamanlarda gézlemleyerek tanimlamak igin
kullanilan prosedurdiir (Singh, 1989). Korunan alanlarin izlenmesinde, bu yontem genellikle “peyzaj dinamiklerini” veya
alandaki degisiklikleri ve ekolojik sistemlerin dagilimini izlemek icin kullanilir (Wang ve ark., 2009).

Avrupa Cevre Ajansi’nin olusturdugu bir veri tabani olan CORINE (Coordination of Information on the Environment)
arazi OrtUsu (CLC), Avrupa Birligi (AB) lye Ulkeleri ve ortak Ulkelerin tima icin 1: 100.000 o6lgekte bir arazi ortisi
haritasidir. Proje Avrupa Birligi Komisyonu tarafindan 1985 yilinda baslatiimis, 1990 yilina kadar komisyon tarafindan
ylratidlmus ve bu sire zarfinda bir gevre bilgi sistemi olusturulmustur. S6z konusu sistemin terminolojisi ve metodolojisi
gelistirilerek Avrupa Birligi diizeyinde kabul edilmistir. CORINE arazi ortUsi haritalarinin Gretilmesi siirecine iliskin
detayh bilgiler Buttner ve ark. (2000), Civi ve ark. (2009); de Lima (2005); Feranec ve ark. (2007) tarafindan yapilan
cahismalarda yer almaktadir. CORINE arazi ortlisi Avrupa peyzajlarinda 1985-2018 arasi dénemde meydana gelen
degisimler hakkinda en eksiksiz ve tutarl kartografik bilgi kaynagidir.

Yukarida agiklanan bilgiler 1siginda bu ¢alismanin amaci, ilkemizdeki korunan alanlar icinde en biyik tath su gélini de
barindiran ve ayni adi taslyan Beysehir Goli Milli Parki ile ortak sinir gizgisine sahip Kizildag Milli Parki’'ndaki 2018 yilinda
yapilan sinir degisimi ile birlikte milli parklarda ve yakin cevresinde gerceklesen 1990 — 2000 — 2018 yillari arasinda arazi
Ortlisu ve arazi kullanimindaki degisimlerin uzaktan algilama yéntemleri ve CORINE metodolojisi ile tespiti ve analiz
edilmesidir. Calismanin ana amaci i1siginda ¢alisma alani icerisinde peyzaj dinamiklerinin degisimini belirlemek, ekolojik
sistemlerin arazi ortisinde dagihmini izlemek ve sinir degisiminin etki edebilecegi dogal ve antropojenik kaynakl
degisimleri tespit etmek hedeflenmektedir. Bu calismanin korunan cografi alanlarin antropojenik baskilar neticesinde
ugradigl olumlu ve olumsuz degisimlerin belirlenmesi icin uzaktan algilama teknolojilerinin kullanimini 6nermesi ve
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sosyal-kulturel etkileri mekansal olarak sayisal verilerle ortaya koymasi bakimindan bilime katki sagladig
distindlmektedir.

MATERYAL VE YONTEM
Materyal

Galismanin ana materyalini Tirkiye’'nin en blylk milli parklarindan ikisi olan ve birbirileri ile kesisen sinirlarda
konumlanan Beysehir Golu Milli Parki ile Kizildag Milli Parki olusturmaktadir (Sekil 1).
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Sekil 1: Calisma Alaninin Cografi Konumu

Beysehir Golii Milli Parki; konum olarak Konya ili’nin giineybatisinda ayni adi tasiyan Beysehir G&li’niin Giiney kismini
kapsayan alansal biyuklik agisindan Turkiye’nin en biyik ikinci milli parkidir. 37°34’ -38°00’ Kuzey Enlemleri 31°18’ —
31°43’ dogu boylamlarinda yer alan milli park Konya’ya 94 km, Isparta’ya 105 km uzakliktadir. 11 Ocak 1993 tarihinde
milli park olarak ilan edilmistir (Glingor ve Arslan, 2003).

Kizildag Milli Parki; konum olarak 37°40’ -38°03’ Kuzey Enlemleri 31°15’ — 31°30" dogu boylamlarinda bulunan milli park
Isparta il sinirlari icinde Yenisarbademli ile Sarkikaraagac ilce sinirlari arasinda konumlanmaktadir. ilk olarak 09.05.1969
tarihinde 2.316 ha.lik “mavi sedir ormani” olarak bilinen alan milli park olarak ilan edilmis daha sonra 11 Ocak 1993
tarihinde sinir degisikligi ile 55.121 ha.a cikarilan milli parkin en 6nemli kaynak degerlerinden biri Kizildag ve Kiguksivri
Tepe lzerinde yogunlasan bol oksijen saglamasi nedeni ile basta astim hastalari olmak (izere her yil pek cok ziyaretciyi
bu alana ¢eken saf Toros Sediri ormanidir (Akyol ve ark., 2018; Kervankiran ve Eryilmaz, 2014; Korkmaz, 2001).

Beysehir Golu Milli Parki ve Kizildag Milli Parki igin 26 Kasim 2018 tarihinde ¢ikarilan “Kizildag Milli Parki ile Beysehir
Gola Milli Parki Sinirlarinin Haritalar ile Koordinat Listelerinde Gosterildigi Sekilde Degistirilmesi Hakkinda Karar (Karar
Sayisi: 378)” adli Cumhurbaskanligl kararnamesi ile sinirlari yeniden belirlenmistir (Anonim, 2018).

294



INTERNATIONAL JOURNAL OF GEOGRAPHY AND GEOGRAPHY EDUCATION (IGGE)

Her iki milli parkin da en énemli dogal kaynak degeri Beysehir Goli’dir. Ulkemizin tiglinct biiyiik géli olan Beysehir
Golu jeomorfolojik olarak; karstik arazi sekillerinden, ¢ok sayida diiden ve dolinlerin birlesmesi sonucu olusan polye
karakterinde bir yapiya sahiptir. A sinifi Ramsar Sulak Alani olan gol icerisinde irili ufakli adalar, su kuslarinin
yuvalanmalari ve kulugkalanmalari agisindan 6nem teskil ederler. Adalar, dalgi¢ tirleri kugular, karabataklar, bazi
balikgil tiirleri ve &rdekler igin kislama ve kulugka alanlaridir (Ding ve Oztiirk, 2013).

Calismada kullanilan diger materyalleri ise ¢alisma alani olan iki milli parka ait konumsal ve konumsal olmayan veriler
olusturmaktadir. Oncelikle milli parklarin eski ve yeni sinirlari kmz formatinda Tarim ve Orman Bakanhg Doga Koruma
ve Milli Parklar Genel MudurlGga VI. ve VIII. Bolge mudirliiklerinden temin edilmistir. Daha sonra galisma alaninin 3
boyutlu gorintlsiini elde etmek ve egim baki ve ylkseklik analizlerini yapmak amaciyla Global Mapper 19 programi
cevrimici veri kaynagi vasitasiyla yaklasik 30x30 m (1 arc) ¢ozindrlikteki SRTM sayisal yikseklik modeli (DEM) verisi
indirilmistir. Uydu gorlintlist olarak U.S. Geological Survey (USGS) tarafindan (cretsiz kullanima sunulan 19 Eylil 1990
ve 13 Agustos 2000 tarihli Landsat 5 TM ile 15 Agustos 2018 tarihli Landsat 8 OLI/TIRS goruntileri kullaniimistir. Her iki
milli park sinirlarini kapsayan uydu goérintilerinin alinma tarihlerinin ayni déneme ve yakin tarihlere ait olmasina dikkat
edilmis ve maksimum %10 bulutluluk ayarn ile https://earthexplorer.usgs.gov sitesinden indirilmistir.
Degerlendirmelerde yer gercegi verilerinin elde edilmesi icin saha gozlemleri ile ¢alisma alanina ait HGM Kire
uygulamasindaki Orthophoto gériintileri ile 5 m ¢ozlinlrlige sahip www.planet.com sitesinden elde edilen RapidEye
Ortho Tile gorintilerinden faydalanilmistir.

Calismada arazi ortisi ve arazi kullanimi yillara gore tespit etmek ve degisimi belirlemek icin kullanilan diger bir veri
kaynagi ise Avrupa Cevre Ajansi’nin olusturdugu CORINE arazi 6rtiisii (CLC) veri tabanidir. 1990, 2000 ve 2018 yillari
arazi oOrtUsune ait vektorel veriler https://land.copernicus.eu/pan-european/corine-land-cover adresinden temin
edilmistir.

Yontem

Calismanin yéntemi 5 asamada gerceklestirilmistir. ilk asamada her iki milli park sinirini iceren kmz formatindaki
dosyalar shp uzantili dosya tipine donistiriilmis ve WGS 84 UTM 36N koordinat sistemi atanmistir. Bu asamadan sonra
elde edilen uydu verileri, DEM verisi ve CORINE vektorel verileri QGIS 3.10.0 toplu kesim araci ile her iki milli park
sinirini da icine alan dikdortgen bir poligon seklinde kesilerek koordinat sistemi WGS 84 UTM 36N olarak atanmistir.

ikinci asamada uydu goriintileri ile cesitli 6n ve son islem siirecleri gerceklestirilmistir. Bilindigi gibi ham veri olarak
indirilen uydu gorintileri tGzerinde galismaya baslamadan 6nce geometrik ve radyometrik diizeltme gibi goriintli 6n
islem sireglerine tabi tutulmasi gerekir (Paolini ve ark., 2006). Geometrik diizeltme ham goérintideki geometrik
bozulma etkilerinin giderilmesi ve goriintliniin yer kontrol noktalar kullanilarak tanimli bir cografi koordinat sistemine
oturtulmasi islemidir (Kog, 2006). Calismada kullanilan uydu gortntileri GEOTIFF 6zellikli ve geometrik diizeltmesi veri
saglayici USGS tarafindan yapildigi iin bu diizeltmeye gerek duyulmamis sadece althk haritalar ve belirlenen yer kontrol
noktalarina bakilarak dogrulugu test edilmistir (Loveland ve Dwyer, 2012; Young ve ark., 2017). Radyometrik ve
atmosferik dizeltmeler, bilgilerdeki diizensiz ve yanlis algilamalara neden olan giines isinlarinin gelis acisindan veya
topografyadan kaynaklanan golge etkisi, bulut ve sis gibi hedefin 6niinde yer alan ve yeryiiziine ait veriye saglikl bir
sekilde ulasmayi engelleyen etki ve hatalarin giderilmesidir (Chander ve Markham, 2003; Schroeder ve ark., 2006). Bu
calismada uydu gériuntilerine ait digital number (DN) degerlerinin TOA (Top of atmosphere) radyans yansima
degerlerine donusturtlmesi ve karanlik nesne ¢ikarma (DOS) islemleri, gorintli dosyalar paketi ile birlikte gelen “.mtl”
uzantili bilgi dosyasi kullanilarak QGIS 3.10.0 programinda yari otomatik siniflandirma SCP (Semi-Automatic
Classification) eklentisi ile gergeklestirilmistir (Congedo, 2013; Padré ve ark., 2017). Calisma alani ve yakin ¢evresinin
vejetasyon degisiminin belirlenebilmesi amaciyla radyometrik ve atmosferik dizeltmesi yapilan bu goérintuiler
kullanilarak her bir yil i¢cin normalize fark vejetasyon indeksi (NDVI) bandi olusturulmustur. Landsat-5 TM uydu
goruntilerinin 3. Bandi kirmizi (RED) ve 4. Bandi yakin kizil 6tesi (NIR) , Landsat 8 OLI/TIRS uydu goérintulerinin ise 4.
Bandi kirmizi (RED) ve 5. Bandi yakin kizil 6tesi (NIR) yansimalarini igermektedir. Landsat gorintileri 30 m x 30 m
¢Ozundrlikte veriler icerdiginden NDVI dosyasi da ayni ¢dzin(rlige sahiptir. Her iki uydu gorintilerinden NDVI degerini
hesaplamak icin;

NDVI=(NIR-RED)/(NIR+RED)

formla kullanilmistir (Myneni ve ark., 1995). Formilde NIR isik spektrumun yakin kizilotesi dalga boyunu (0.851 — 0.879
um), RED ise kirmizi bolge dalga boyunu (0.636 — 0.673 um), NDVI (birimsiz) ise vejetasyon indeks degerini temsil
etmektedir. NDVI degerleri (-1) ile (+1) arasinda degismekle birlikte yesil bitki 6rtlstiniin fazla oldugu alanlarda indeks
degeri +1’e dogru yaklasirken, bulutlar, su ve kar diistik (eksi) NDVI indeks degerlerine sahiptir. Ciplak toprak ve zayif
bitki 6rtist durumunda ise sifira yakin NDVI degeri gostermektedir (Glindogdu ve Bantchina, 2018; Hatfield, Asrar, ve
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Kanemasu, 1984). Elde edilen NDVI bantlari QGIS 3.10.0 programinda RCA (Raster Change Analysis) eklentisi kullanilarak
1990-2000, 1990-2018 ve 2000-2018 yillari arasinda bitki értistindeki degisimler mekansal olarak gosterilmistir.

Uglincti asamada bu gibi calismalarda ¢ok iyi sonuglar veren ve GEOTIFF formatinda indirilen SRTM DEM haritasi
koordinat sistemi WGS 84 UTM 36N olarak atanmis, geometrik diizeltmesi altlik haritalar ve kontrol noktalarina
bakilarak dogrulugu test edilmistir (Coban ve Eker, 2009). Sonraki asamada QGIS 3.10.0 programindaki ylizey analiz
komutlari kullanilarak egim, baki ve yiikseklik analizleri yapilmis ve egim baki ve yiikseklik siniflarina gére alansal dagilim
hesaplanarak tablo halinde verilmistir.

Dordiincu agamada CORINE verileri Uzerinde is ve islemler gerceklestirilmistir. Bu asamada arazi ortlisi ve arazi
kullaniminda degisimlerin ortaya konulabilmesi igin dncelikle CORINE arazi siniflari incelenmis ve ¢alisma alanini en iyi
tanimlayan ve en uygun olan 8 ana sinif belirlenmistir. CORINE 1990 - 2000 — 2018 yillarina ait veriler yerlesim alanlari,
tarim alanlari, meralar, orman alanlari, karasal batakliklar, su ylzeyleri, ¢iplak alanlar ve diger alanlar olarak yeniden
kategorize edilmistir.

Son asamada ise her iki milli parkin eski ve yeni sinirlari dikkate alinarak belirlenen arazi ortisi ve arazi kullanim
siniflarinin blyUklugu alansal olarak hesaplanmis ve 1990 -2000 ile 2000-2018 vyillari arasindaki degisimler degisim
analizi (from-to) ile ortaya konulmustur. Bu amagla QGIS 3.10.0 programinda 1990-2000 ve 2000-2018 vyillarina ait
CORINE vektorel verileri kesisim (intersection) komutu kullanilarak gakistiriimis sonrasinda ise bu olusan yeni verilerin
Oznitelik tablosunda alan hesaplari yapilarak kategorik siniflandirma (statistics by categories) ile siniflar arasinda degisim
mekansal ve alansal olarak ortaya konulmustur.

BULGULAR VE TARTISMA
Milli Park Sinirlar

Milli park sinirlarindaki alan 6rtiis ve alan kullanimi degisiminin belirlenmesi amaciyla temin edilen, donistiriilen ve
koordinat atamasi yapilan “shp” uzantili poligon tipi eski ve yeni sinir dosyalarindan QGIS 3.10.0 programinda geometri
hesaplayici araglar kullanilarak alan biykltkleri hesaplanmistir (Sekil 2). Bulgulara gére Beysehir Goltu Milli Parki eski
sinirlar icin alan biylklugt 86807.34 ha., Kizildag Milli Parki eski sinirlar igin 55121.09 ha.dir. Yeni sinirlara gére alan
blykliklerine bakildiginda Beysehir Golu Milli Parki 82184.05 ha. biylklige, Kizildag Milli Parki ise 80220.25 ha.
blyklige sahiptir. Bu sonuglara gore alan bilyklGgi bakimindan Beysehir Golu Milli Parki 4703.29 ha. azalmis, Kizildag
Milli Parki ise 25099 ha. artmistir.

BEYSEHIR GOLU ve KIZILDAG MiLLi PARKI
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Kizildag Milli Parki  :55121.09 ha Kizildag Milli Parkr  :80220.25 ha Kizildag Milli Parki :+ 25099.16 ha (Artis)
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Sekil 2: Milli Parklara Ait Eski-Yeni Sinirlar ve Alan BlyuklUkleri

296



INTERNATIONAL JOURNAL OF GEOGRAPHY AND GEOGRAPHY EDUCATION (IGGE)

Topografik Analizler

SRTM Sayisal Yiikseklik modeli kullanilarak alanin 3 Boyutlu gergege yakin gorintisi olusturulmus ve bu goérinti
Landsat 8 OLI/TIRS uydu verilerindeki 7 -4 -2 bant birlestirmesi kullanilarak olusturulan géruntu ile kaplanmistir. Calisma
alani jeomorfolojik olarak glineydogu-kuzeybati dogrultusunda uzanan yiiksek daglarla gevrili bir havza karakterindedir.
Batida Anamas ve Dedegdl Daglari kuzeyinde ve dogusunda Sultan Daglari glineyinde ise Beysehir Goll ile Sugla Goli

¢anaklarini birbirinden ayiran Seydisehir Daglari yer almaktadir (Sekil 3).

v

9

[ Beysehir Golii Milli Parki Sinin (Yeni Sinir)
[ kizildag Milli Parki Sinirt (Yeni Sinir)

Sekil 3: Calisma Alanlarinin 3 Boyutlu Modeli

Calisma alaninda topografik yapinin daha iyi anlasilabilmesi icin egim baki ve yukseklik analizleri yapilmistir (Sekil 4).
Yapilan bu analizlerde deniz seviyesinden 1120 m rakima sahip ve her iki milli park icin de en 6nemli dogal kaynak
degeri olan Beysehir Goli su ylzey alani hesaplanmamustir.

BEYSEHIR GOLU VE KIZILDAG MiLLi PARKI

N

Milli Parklar Eski Smir1
Milli Parklar Yeni Siir1

Milli Parklar EsKi Siir1
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Sekil 4: Yikseklik, Baki ve Egim Analizleri
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Beysehir Golu Milli Parki ylkseklik siniflari agisindan degerlendirildiginde, deniz seviyesinden ortalama yiksekligin 1222
m, en diisiik noktanin 1094 m en yiksek noktanin ise 2986 m (Dedegdl Dagi) rakima sahip oldugu goriilmektedir. Sinir
degisikliginin yiikseklik siniflarina dikkate deger bir etkisi olmamis bu baglamda alanin yaklasik %80’lik kismi 1000-1200
m yukseklik sinifinda yer almaktadir. Kizildag Milli Parki yiikseklik siniflari agisindan degerlendirildiginde ise ortalama
yuksekligin 1757 m, en diistik noktanin 980 m ve en yiiksek noktanin bu alan iginde 2986 m ile Dedegdl Dagi oldugu
gorilmektedir. Tablo 1'de her iki milli parkin eski ve yeni sinirlara gére yikseklik siniflarinin alansal dagilimi ve yiizde
miktarlari verilmistir.

Tablo 1: Beysehir Goll ve Kizildag Milli Parki’nin Eski ve Yeni Sinirlara Gore Yukseklik Siniflari Dagilimi

Beysehir Golii Milli Parki Kizildag Milli Parki

Yiikseklik

Siniflari (m) Eski Sinir (ha.) Yiizde (%) Yeni Sinir Yiizde (%) Eski Sinir Yiizde (%) Yeni Sinir Yiizde (%)
0-1200 75903.23 87.36 64979.56 79.07 21459.45 38.93 11493.81 14.33
1200-1500 8681.49 9.99 9100.11 11.07 14666.69 26.61 7963.81 9.93
1500 -2000 2302.62 2.65 5274.22 6.42 15768.26 28.61 37243.99 46.43
2000-2500 0.00 0.00 2035.99 2.48 2851.48 5.17 22535.98 28.09
2500< 0.00 0.00 794.17 0.97 375.21 0.68 982.66 1.22
Toplam 86887.34 100.00 82184.05 100.00 55121.09 100.00 80220.25 100.00

Egim siniflari agisindan degerlendirildiginde Beysehir Goli Milli Parki’'nda eski sinirlara gore %5-10 arasinda egime sahip
diize yakin alanlar %27.21’lik bir alan kaplarken sinir degisikligi sonucunda %18.54’e diistigl buna karsin egim sinifi
%20-50 arasinda olan alanlarin %15.97°den vyaklasik iki kat artarak %30.17’ye ciktigi hesaplanmistir. Kizildag Milli
Parki’'nda sinir degisikligi ile egim siniflari agisindan dikkate deger bir degisikligin olmadigi, alanin yaklasik %40’lik bir
kisminin %20-50 egim sinifinda oldugu gorulmektedir (Tablo 2).

Tablo 2: Beysehir Golu ve Kizildag Milli Parki’nin Eski ve Yeni Sinirlara Goére Egim Siniflari Dagihmi

Beysehir Goli Milli Parki Kizildag Milli Parki

Egim Siniflari (%) Eski Sinir Yiizde (%) Yeni Sinir Yiizde (%) Eski Sinir Yiizde (%) Yeni Sinir Yiizde (%)

0-2 3153.94 8.71 1464.26 5.10 1407.66 3.24 928.92 1.32
2-5 9094.63 25.13 3959.10 13.78 4111.21 9.45 3548.50 5.03
5-10 9849.01 27.21 5324.12 18.54 5882.10 13.52 8196.37 11.61
10-20 7516.94 20.77 6355.14 22.12 10074.09 23.16 17609.94 24.95
20-50 5779.13 15.97 8666.33 30.17 16970.40 39.01 30078.09 42.62
50< 800.44 2.21 2955.67 10.29 5052.43 11.62 10207.96 14.47
TOPLAM 36194.08 100.00 28724.62 100.00 43497.90 100.00 70569.76 100.00

Baki siniflari agisindan her iki milli park icinde sinir degisikligi 6ncesi ve sonrasinda kiigik degisikliklerin oldugu ve genel
olarak dogu ve kuzeydogu bakili arazilerin daha fazla alan kapladigi anlasilmaktadir. Tablo 3’e gére Beysehir Goli Milli
Parki’'nda %16.94’lik bir alan kaplayan dogu bakili araziler sinir degisikligi ile %24.34’e giktig gorilmektedir.

Tablo 3: Beysehir Golu ve Kizildag Milli Parki Baki Siniflarinin Eski ve Yeni Sinira Gore Kapladigi Alanlar

Beysehir Golii Milli Parki Kizildag Milli Parki
Baki Siniflari Eski Yiizde (%) Yeni Yiizde (%) Eski Yizde (%) Yeni Yizde (%)
Kuzey 4710.52 13.01 3140.53 10.93 4853.95 11.16 9014.39 12.77
Kuzeydogu 5493.59 15.18 5033.09 17.52 7927.21 18.22 10992.02 15.58
Dogu 6131.26 16.94 6990.94 24.34 8422 19.36 9528.42 135
Giineydogu 3898.43 10.77 3814.03 13.28 5354.45 12.31 6747.06 9.56
Giineydogu 3673.9 10.15 2660.69 9.26 5505.13 12.66 9386.75 13.3
Giineybati 3822.05 10.56 2350.43 8.18 4986.38 11.46 9786.47 13.87
Bati 4432.57 12.25 2464.95 8.58 3645.98 8.38 8746.55 12.39
Kuzeybati 4031.75 11.14 2269.97 7.9 2802.79 6.44 6368.1 9.02
TOPLAM 36194.08 100 28724.62 100 43497.9 100 70569.76 100

Calisma alanina ait uydu verileri kullanilarak alani daha iyi tanimlamak goérsel yorumlamayi iyilestirmek amaciyla cesitli
band birlestirmeleri yapilmis ve cok banth (RGB) goriintiler tiiretilmistir. Toplamda (ger adet yapilan bu bant
birlestirmeleri, arazinin gorsel yorumu ve siniflandirmasi icin gercek renkli goériinti true color, bitki ortisiinin gorsel
yorumu ve siniflandirmasi igin False Color ile tarimsal alanlar yorumlanmasi icin agri color Sekil 5, Sekil 6 ve Sekil 7'de
gorilmektedir.
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BEYSEHIR GOLU VE KIZILDAG MiLLi PARKI
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Goruantii Tarihi :19/09/1990
Band Kombinasyonu :3-2-1
Koordinat Sistemi  : WGS 84 UTM 36N
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Sekil 5:1990 Landsat 5 TM Uydu Verisinden Olusturulan Bant Birlestirmeleri

BEYSEHIR GOLU VE KIZILDAG MiLLi PARKI

[] Milli Parklar Eski Sinirt
D Milli Parklar Yeni Siir1

Uydu : Landsat 5 T™M
Goranti Tarihi : 13/08/2000
Band Kombinasyonu :3-2-1
Koordinat Sistemi  : WGS 84 UTM 36N
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Sekil 6: 2000 Landsat 5 TM Uydu Verisinden Olusturulan Bant Birlestirmeleri
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BEYSEHIR GOLU VE KIZILDAG MiLLi PARKI
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Sekil 7: Landsat 8 OLI/TIRS Uydu Verisinden Olusturulan Bant Birlestirmeleri

Bitki ortlist indekslerinden en ¢ok kullanilan Normalize fark bitki ortlsi indeksi her iki tarihli uydu verilerindeki bantlar
kullanilarak uygulanmistir. Sonuglar bitki ortlisiniin bulundugu alanin durumuna goére -1 ile +1 arasinda degisim
gosterdigi icin olusan NDVI bantlari tekrar siniflandiriimistir. Her (g yila ait NDVI bantlar Gizerinde QGIS 3.10.0 eklentisi
olan RCA (Raster Change Analysis) ile degisim analizi yapilmis bu sayede vejetasyon ortlslindeki degisim haritasi ortaya
cikarilmistir (Sekil 8). Degisim analizinde yesil renkler vejetasyon ortlsindeki artisi mavi renk ise vejetasyon ortiistindeki
azahsi gostermektedir. Bulgular degerlendirildiginde 1990 dan 2018 yilina kadar gegen sliregte vejetasyon ortiisiinde bir
artis oldugu tespit edilmistir (Sekil 9).

BEYSEHIR GOLU VE KIZILDAG MiLLi PARKI
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Sekil 8: Normalize Fark Bitki indeksi (NDVI)
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BEYSEHIR GOLU VE KIZILDAG MiLLi PARKI
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Sekil 9: Normalize Fark Bitki indeksi (NDVI) Degisim Analizi

Arazi ortlisu ve arazi kullanimindaki degisimi belirlemek amaciyla yontemde belirtilen siniflara gére CORINE verileri
yeniden kategorize edilmistir (Sekil 10). Siniflar arasi alan degisimini belirlemek amaciyla degisim analizi (from-to)
yapilmistir. Degisim analizi yapilmadan once giktilari ve lejant gosterimlerini sadelestirmek amaciyla arazi ortlsi ve
arazi kullanim siniflari 1’den 8’e kadar numara verilerek kodlanmistir. Degisim analizi sonuglarina gére 1990-2000 vyillari
arasindaki degisim (from-to) haritasi Sekil 11’de 2000-2018 vyillari arasindaki degisim ise Sekil 12’de mekansal olarak

gosterilmistir.

BEYSEHIR GOLU ve KIZILDAG MiLLi PARKI
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Sekil 10: Beysehir Golii ve Kizildag Milli Parki 1990-2000-2018 Yillari Arazi Ortiisii ve Arazi Kullanimi
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Sekil 11: Beysehir Golu ve Kizildag Milli Parki 1990-2000 Yillari Arasi Degisim Analizi
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Sekil 12: Beysehir Golu ve Kizildag Milli Parki 2000-2018 Yillari Arasi Degisim Analizi
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Beysehir Golu Milli Parki 1990-2000 vyillari arasindaki arazi oOrtlisi ve arazi kullanimi degisim analizi sonuglari
incelendiginde 603.36 ha. su ylizeyi alani ve 89.61 ha. orman alaninin karasal bataklik alanina, 84.65 ha. su yiizeyi
alaninin mera alanina, 155.12 ha. karasal bataklik alani, 107.50 ha. mera alani ve 155.12 ha. karasal bataklik alaninin ise
tarim alanina donistigu gorulmektedir. Ayrica 29.26 ha. mera alani ile 20.59 ha. su yiizeyinin ise yerlesim alanina
donlstigl tespit edilmistir. Sonug olarak, karasal bataklik, tarim ve yerlesim alanlarinin biyuklik olarak arttigini
soylemek mumkindar (Sekil 13).

BEYSEHIR GOLU MiLLi PARKI 1990 - 2000 ARAZi ORTUSU / ARAZI KULLANIMI DEGISIMIi (FROM - TO)
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Sekil 13: Beysehir Golii Milli Parki 1990-2000 Arazi Ortiisii ve Arazi Kullanimi Degisimi

Beysehir Golu Milli Parki’nda 2000-2018 yillari arasindaki arazi ortlisi ve arazi kullanimi degisim analiz sonuglarina gore
6.15 ha. yerlesim alaninin giplak alana, 2.35 ha. tarim alaninin ve 21.74 ha. yerlesim alaninin ise diger alanlara, 309.53
ha. mera alaninin, 38.04 ha. orman alaninin, 129.44 ha. su yiizeyi alaninin, 171.59 ha. tarim alani ve 22.60 ha. yerlesim
alanin karasal bataklk alanina donistigu belirlenmistir. S6z konusu yillar arasinda 204.20 ha. ¢iplak alan, 394.16 ha.
mera alani, 126.21 ha. orman alani, 182.22 ha. tarim alani ve 34.17 ha. yerlesim alani azalarak mera alanina, 5450.46
ha. c¢iplak alan, 61.46 ha. karasal bataklik alani, 38.13 ha. su yiizeyi alani, 106.05 ha. tarim alani ve 8.41 ha. yerlesim
alani orman alanlarina, 17.66 ha. orman alani, 31.56 ha. karasal bataklik alani, 14.65 ha. tarim alani ve 57.38 ha. tarim
alani ise su yiizeyi alanlarina donidsmistiir. Bu degisimlerin yani sira yerlesim ve tarim alanlarinin da artigi
gorilmektedir. Bu kapsamda 244.20 ha. c¢iplak alan, 14.96 diger alanlar, 236.89 ha. karasal bataklik alani, 55.90 ha.
mera alani, 162.25 ha. orman alani ve 141.17 ha. yerlesim alani tarim alanina, 53.03 ha. tarim alani, 14.88 ha. ciplak
alan ve 3.88 ha. karasal bataklik alani ise yerlesim alanina dontsmustur (Sekil 14).

BEYSEHIR GOLU MiLLi PARKI 2000- 2018 ARAZi ORTUSU / ARAZI KULLANIMI DEGIiSiMi (FROM - TO)
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Sekil 14: Beysehir Golii Milli Parki 2000-2018 Arazi Ortiisii ve Arazi Kullanimi Degisimi
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Yillara gore arazi o6rtisu degisimi hesaplanirken 1990 ve 2000 yili igin eski sinirlar 2018 yili igin ise hem eski hem de yeni
sinirlar kullaniimis elde edilen bulgular Beysehir Golu Milli Parki igin Tablo 4’de, Kizildag Milli Parki icin ise Tablo 5’de
verilmistir.

Tablo 4’e gore eski sinirlar dikkate alindiginda Beysehir Golu Milli Parki'nda 1990 — 2000 yillari arasinda belirgin bir
degisikligin olmadigi ancak yerlesim alanlarinin 2018 yilinda azalirken, orman alanlar ve karasal batakliklarin arttig
tespit edilmistir. Yeni sinir dizenlemesi ile tarim alanlari 1990 yilinda 11345.82 ha. iken 2000 yilinda 11981.23 ha.a,
2018 yilinda ise 11981 ha.a yukselmistir. Boylece sinir degisikligi ile birlikte ise tarim alanlari 1529.27 ha.a dusmustr.
Bu surecte yerlesim alanlari 1990 da 591.03 ha. iken 2000 yilinda 640.87 ha.a 2018 yilinda ise 421 ha.dir. Sinir degisikligi
sonucunda Ciftlikkoy, Golkasi, Akburun, Kusluca Budak, Tolca, Kireli, Karadiken Yesildag ve Kurucuova ile Golyaka koyleri
olmak uzere toplam 11 adet yerlesim yeri milli park siniri disina gikarilarak yerlesim alanlari 19.92 ha.a diismustir.

Tablo 4: Beysehir Golii Milli Parki Arazi Ortiisii ve Arazi Kullanimi

ESKi SINIR YENI SINIR

R . 1990 2000 2018 2018
Arazi Ortusi Arazi Kullanimi (Alan ha.) (Alan ha.) (Alan ha.) (Alan ha.)
Yerlesim alanlari 591.03 640.87 421.37 19.92
Tarim alanlari 11345.82 11652.12 11981.23 1529.27
Mera 829.23 762.16 942.31 176.15
Orman 12376.83 12287.02 17606.82 19258.53
Ciplak Alanlar 5991.45 5991.45 52.22 3012.599
Karasal Batakliklar 3308.83 3846.88 4187.75 4117.329
Su Yuzeyleri 52444.16 51691.87 51645.93 54069.29
Diger Alanlar 14.96 49.71
TOPLAM 86887.34 86887.34 82184.05

Kizildag Milli Parki 1990-2000 vyillari arasindaki arazi ortlisi ve arazi kullanimi degisim analizi sonuglarina gore ciplak
alanlar, diger alanlar, meralar, orman alanlari, su ylizeyleri ve yerlesim alanlarinda alansal olarak bir degisim meydana
gelmedigi tespit edilmistir. 183.29 ha su yiizeyi alaninin 1990-2000 yillari arasinda karasal batakliklara dénustigi, 25.76
ha. karasal bataklik alaninin, 104.38 ha. mera alaninin, 39.88 ha. orman alaninin, 20.43 ha. su ylizeyi alaninin ise tarim
alanina donustugl gorilmektedir. Sonug olarak; 2000 yilinda tarim alanlarinin 190.44 ha., karasal bataklik alaninin ise
183.29 ha. arttigi belirlenmistir (Sekil 15).

KIZILDAG MILLI PARKI 1990 - 2000 ARAZI ORTUSD / ARAZI KULLANIMI DEGISIMI (FROM - TO)

vemLEs I aLANLAR TARIM ALANLARI suvOzevierl oRman MeRa KARASAL SATALUKLAR DIGER ALANLAR

Sekil 15: Kizildag Milli Parki 1990-2000 Arazi Ortiisii ve Arazi Kullanimi Degisimi

Kizildag Milli Parki 2000-2018 vyillari arasindaki arazi kullanimi degisim analiz sonuglari incelendiginde 29.29 ha. orman
alani ve 29.26 ha. tarim alaninin azalarak ¢iplak alana donistiugi gorilmektedir. Ayrica 18.96 ha. orman alani ve 52.43
ha. ¢iplak alanin azalarak diger alanlara, 291.98. ha. tarim alani, 8.59 ha. su yiizeyi alani ve 2.46 ha. orman alani ile 5.50
ciplak alanlarin azalarak karasal batakliga, 60.28 ha. tarim alani, 18.32 ha. orman alani, 48.94 ha. karasal bataklik ve 25
ha. c¢iplak alan azalarak mera alanina dontsmustir. Buna karsin, 8973.78 ha. ciplak alanin, 21.68 ha. karasal bataklk
alaninin 11.52 ha. su yizeyinin, 234.53 ha. tarim alaninin ve 11.29 ha. yerlesim alaninin ise orman alani olarak
dontsturualdigu anlasilmaktadir. Yapilan hesaplamalar sonucunda su yiizeylerindeki artisin yani sira 276.81 ha. ciplak
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alanin, 163.92 ha. karasal bataklik alaninin, 144.67 ha. orman alaninin ve 119.55 ha. yerlesim alaninin azalarak tarim
alanlarina donistigi, ayrica yerlesim alanlarinda da yaklasik olarak 50 ha. biyiklGginde bir degisim meydana geldigi
tespit edilmistir (Sekil 16).

KIZILDAG MIiLLi 1990- 2000 ARAZi ORTUSU / ARAZI KULLANIMIDEGIiSiMi (FROM - TO)
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Sekil 16: Kizildag Milli Parki 2000-2018 Arazi Ortiisii ve Arazi Kullanimi Degisimi

Tablo 5’e gore Kizildag Milli Parki’'nda kapladigi alan bakimindan en bliylik arazi ortisi ormanlik alanlardir. 1990 yilinda
20674.35 ha. olan orman alanlar 2000 yilinda 20634.38 ha. 2018 yilinda ise 29652.37 ha. olmustur. Sinir degisikligi ile
birlikte 2.5 kat artarak yaklasik 50000 ha.lik bir alana ulasmistir. Bu artista Dedegol Dagi’'nin milli park siniri igine
alinmasinin etkili oldugu dusinilmektedir. Ender dag ekosistemine sahip olan Dedegdl Dagi'nin milli park siniri icine
alinmasi ekosistem butinligliniin korunmasi agisindan énemlidir.

Tablo 5: Kizildag Milli Parki Arazi Ortiisi ve Arazi Kullanimi

ESKi SINIR YENI SINIR

R ) 1990 2000 2018 2018
Arazi Ortlist/Arazi Kullanimi (Alan ha.) (Alan ha.) (Alan ha.) (Alan ha.)
Yerlesim alanlari 222.83 222.83 140.59 0.49
Tarim alanlari 5750.38 5940.83 6023.43 563.21
Orman 20674.35 20634.38 29652.37 49948.8
Mera 179.56 75.19 226.83 20.12
Ciplak Alanlar 14898.69 14898.7 5607 19402.87
Karasal Batakliklar 1564.37 1721.91 1789.1 1072.51
Su Yuzeyleri 11830.9 11627.17 11609.91 9174.41
Diger Alanlar 0.091 71.86 37.82
TOPLAM 55121.09 55121.09 55121.09 80220.25

Kizildag Milli Parki’nda yapilan sinir degisikligi ile de basta Yenisarbademli ilge merkezi olmak tzere Golkonak, Gedikli,
Sarikaya, Karayaka koyleri olmak lzere toplam 5 yerlesim merkezi milli park siniri disina gikarilmistir. Bdylece her iki
milli park sinirlari icinde higbir yerlesim yeri kalmamistir (Sekil 17). Bu baglamda yore halki icin kisitlayici ancak doga
koruma ve siirdarilebilirlik agisindan ¢cok 6nemli kanun ve yonetmelik yaptinnmlarinin etkisi ortadan kalkmistir.
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Sekil 17: Beysehir ve Kizildag Milli Parki’'nda Sinir Disina Cikarilan Yerlesim Yerleri

Her iki milli park icin de genel olarak gol kenar ve ¢evresinde bulunan tarim alanlari 1990 yilinda ve 2000 yillarinda
toplamda yaklasik 17500 ha iken yeni sinir diizenlemesi ile birlikte 2100 ha.a diismustiir. Gol gevresinde bulunan bu
buyuklukteki tarim alanlarinin iyi tarim ve/veya ekolojik tarim uygulamalari kapsaminda degerlendirilmesi Beysehir Golu
ve ona bagl ekosistemler agisindan 6nemli oldugu diistinilmektedir.

Beysehir Goli'nlin Tolca Koyl — Kireli — Beysehir ilge merkezi arasinda kalan bolgede sinir gizgisi yer yer degismekle
birlikte Beysehir Goli'ne ortalama 2500 m uzakliktaki D330 karayolu ile sinirlanirken son sinir degisikligi ile birlikte bu
sinir sahil sinirina (kiyi kenar ¢izgisinden ortalama 100 m kara yontinde) tasinmistir. Bu degisiklikle gol kiyisinda koruma
zonunu olusturan tampon zon ¢ok daralmis hatta ortadan kalkmistir. Bu mesafenin daralmasi ve/veya tampon zonun
ortadan kalkmasi arazi kullanim tercihlerine bagli olarak en 6nemli dogal kaynak degeri olan Beysehir Goli ve bagh
ekosistemleri olumsuz yonde etkileyebilecegi dusiinilmektedir.

SONUC

Uzaktan algilama ve cografi bilgi sistemleri, koruma stratejilerinin gelistirilmesi ile etkin ve uygulanabilir kararlarin
alinmasinda oldukg¢a faydali araglardir. Uzaktan algilama ve cografi bilgi sistemlerin kullanildigi calismalarda arazi
blylkligl, yerylzia sekilleri, bitki ortastinin ve alan kullanimlarinin cesitliligi gibi dogal parametrelerin
degerlendirilmesi, zaman ve maddi kaynaklarin en uygun sekilde kullanilabilmesine olanak tanimaktadir. Bu
teknolojilerin kullanimi 6zellikle kentsel gelisimin ekosistem (zerine yaptigi etkileri belirlemede ve arazi 6rtisi ve arazi
kullanimi konulu ¢alismalarda yaygin olarak kullanilmaktadir. Ancak milli parklar gibi korunan alanlarda meydana gelen
arazi Ortusd ve arazi kullanimindaki degisimlerin belirlenmesinde sinirli kalmaktadir. Bu baglamda; ¢alismanin korunan
alanlarda arazi ortlsu ve arazi kullanimi degisiminin belirlenmesi icin kullanilan yontem ve veri seti baglaminda gelecek
arastirmalara 6rnek olmasi beklenmektedir.

Bu calisma ile Beysehir Golu ve Kizildag Milli Parklarinda sinir degisikliginin neden oldugu fiziksel degisim ve buna bagh
olarak arazi ortiist ve arazi kullanimi degisimi mekansal olarak tespit edilmistir. Birbirine sinir olan bu iki milli park sahip
olduklari sulak alan, orman ve dag ekosistemleri gibi dogal kaynak degerleri ile tarihi, arkeolojik, etnografik, folklorik vb.
kiltirel kaynak degerleri agisindan oldukga zengindir. Yapilan analizler ve degerlendirmelere gore sinir degisikliginin
antropojenik baskilar sonucu yapildigl ortaya cikmaktadir. Bu baglamda basta Beysehir Goli olmak tzere her iki milli
parkin sahip oldugu dogal ve kiltiirel kaynak degerlerinin koruma ve kullanma dengesi icinde siirdirilebilirligini
saglamak amaciyla yeni sinirlar icin uzun devreli gelisim planlari yapilmali ve hayata gecirilmelidir. Bu planlarda 6zellikle
bolge halkinin kiltirel ve sosyo-ekonomik yapisi ile demografik 6zellikleri dikkate alinmali, milli parklardan yararlanma
olanaklari dogru bir sekilde analiz edilmelidir. Bu analiz kuskusuz degisimin mekansal olarak belirlenmesi ve sayisal
olarak degerlendiriimesi ile yapilabilir. Bu ¢alisma ile belirlenen degisimlerin planlama ve koruma stratejilerinin
gelistirilmesi yéniinde kullanabilir oldugu disliniilmektedir.
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EXTENDED ABSTRACT

ANALYSIS OF THE BORDER CHANGE IN BEYSEHIR LAKE AND KIZILDAG NATIONAL PARKS IN TERMS
OF LAND COVER AND LAND USE

INTRODUCTION

As a result of the dynamic interaction between natural and cultural forces around us, landscapes change and they will
keep changing. Natural and cultural landscapes are restructuring their spatial structure and use to better adapt to
changing social demands. Today, this change is mostly perceived as negative and it is thought that it causes loss of
diversity, consistency, and identity which are accepted as characteristic features of landscapes (Antrop, 2005).

Conservation areas are defined as geographical areas where the characteristic features of landscapes can be observed
clearly. They are determined, separated, and managed by law or applicable practices by the International Union for
Conservation of Nature (IUCN) to protect them for a long time in nature with its ecosystems and cultural values (Gines,
2011). Conservation areas have been recognized as a fundamental protecting strategy for the conservation of
biodiversity. Despite various arguments about the goals of conservation biology (Hunter Jr, Redford, and Lindenmayer,
2014; Kareiva and Marvier, 2012; Soulé, 2014), these areas continue to be seen as the cornerstone of conservation as
they provide significant environmental benefits, including carbon sequestration, watershed conservation and wildlife
habitat (Mace, 2014; Sims, 2010; Willis, 2015).

All conservation sites, particularly national parks, face critical management challenges due to changing land cover types
and variability of landscape conditions in and around the site boundaries (Alkan and Ersin, 2018). Urban sprawl, clearing
forests for agricultural purposes, and tourism and recreation activities damage these natural habitats and affect the
composition, nutrient cycle, water flows, and climate of plant and animal species (Fawzi, Husna, and Helms, 2018;
Hansen and Rotella, 2002; Yildiz, 2019). Such man-made land cover changes transform natural habitats and pose the
most important threat to biodiversity (Sala et al., 2000; Soulé, 1991; Wessels et al., 2004). In this context, detection of
the change in land cover and land use can be used to distinguish or simulate areas that have been altered by natural or
anthropogenic processes (Jantz, Goetz, and Jantz, 2005). Understanding these impacts, measuring related changes in
ecosystem function, and determining the temporal trends of change (not only how much it has changed, but also
where and when it has changed) can help prevent critical pressures on these areas' ecosystems and natural resources
(Bozkaya et al., 2015; Wilkinson, 2003).

Various methods and data sources are used in the determination of land cover change. One of these, remote sensing, is
a proven technology that is effective for mapping and characterizing cultural and natural resources (Campbell and
Wynne, 2011; Coban, Kog, and Eker, 2010; Kennedy et al., 2012; Senol, 2019; Welch, Madden, and Jordan, 2002). This
technology allows the monitoring and measurement of the biophysical properties of the landscape and the monitoring
of land cover and land use changes over time (Unlii, 1997; Wang and Moskovits, 2001; Yavuz and Vatandaslar, 2018).
However, remote sensing technology is currently being used in many monitoring applications other than change-based
methods such as habitat fragmentation and attachment, studies focusing on individual species (Gottschalk, Huettmann,
and Ehlers, 2005), and landscape permeability (Ohse et al., 2009; Theobald et al., 2012; Willis, 2015). Change detection
is the procedure used to identify differences in the state of an object or phenomenon by observing it at different times
(Singh, 1989). In monitoring protected areas, this method is often used to monitor landscape dynamics or changes in
the area and the distribution of ecological systems (Wang et al., 2009).

CORINE (Coordination of Information on the Environment) Land Cover (CLC), a database created by the European
Environment Agency, is a 1:100,000 scale land cover map for the European Union (EU) member states and all partner
countries. The project was initiated by the European Commission in 1985 and was carried out by the Commission until
1990, during which time an environmental information system was established. The terminology and methodology of
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the system were developed and adopted at the European Union level. Detailed information on the production of
CORINE land cover maps can be found in the studies conducted by Buttner et al. (2000), Civi et al. (2009), de Lima
(2005), and Feranec et al. (2007). CORINE land cover is the most complete and consistent source of cartographic
information about changes in European landscapes for the period between 1985 and 2018.

In light of the information presented above, this study aims to identify and analyze the land cover and land-use changes
that took place in the Beysehir Lake National Park (which is home to the largest freshwater lake in conservation areas in
Turkey) and its bordering neighbor Kizildag National Park between the years of 1990 - 2000 - 2018, using remote
sensing methods and CORINE methodology. In the light of the main aim of the study, it is aimed to determine the
change of landscape dynamics within the study area, to monitor the distribution of ecological systems in the land cover,
and to determine the natural and anthropogenic changes that may be set off by the border change. It is thought that
this study contributes to science in terms of proposing the use of remote sensing technologies to determine the
positive and negative changes experienced by protected geographical areas due to the anthropogenic pressures, and in
terms of presenting the social-cultural effects spatially with numerical data.

MATERIAL AND METHOD
Material

The main material of the study is Beysehir Lake National Park and Kizildag National Park, which are two of Turkey's
largest national parks and are located in borders intersecting with each other (Figure 1).
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Figure 1: Geographical Location of the Study Area

Beysehir Lake National Park, located southwest of the province of Konya and covering the southern portion of its
namesake, Beysehir Lake is Turkey's second-largest national park in terms of territorial size. The national park, located
at the coordinates 37°34’ - 38°00" North and 31°18’ - 31°43’ East, is 94 km to Konya province and 105 km to Isparta
province. It was declared as a national park on January 11, 1993 (Gungor and Arslan, 2003).
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Kizildag National Park, located at the coordinates 37°40’ -38°03’ North and 31°15’ — 31°30’ East, is located between the
district borders of Yenisarbademli and Sarkikaraagag, within the Isparta province. Firstly, the 2,316 ha area known as
the "Blue Cedrus Forest" was declared as a national park on May 09, 1969, and then the area was increased to 55,121
ha with the border change on January 11, 1993. One of the most important values of the national park is the pure Toros
Cedrus (Cedrus Libani) forest which attracts many visitors every year, especially asthma patients, due to the abundance
of oxygen concentrated on Kizildag and Kiguksivri hills (Akyol et al., 2018; Kervankiran and Eryillmaz, 2014; Korkmaz,
2001).

Its borders were redefined with the Presidential decree titled "Decision on Changing the Borders of Kizildag National
Park and Beysehir Lake National Park as shown in Maps and Coordinate Lists [Kizildag Milli Parki ile Beysehir Géli Milli
Parki Sinirlarinin Haritalar ile Koordinat Listelerinde Gdsterildigi Sekilde Degistirilmesi Hakkinda Karar] (Decision No.
378)" dated 26 November 2018 (Anonim, 2018).

The other materials used in the study are positional and non-positional data belonging to the two national parks that
are the study area. Firstly, the former and new borders of the national parks were retrieved from the 6th and 8th
Regional directorates of the General Directorate of Nature Conservation and National Parks of the Ministry of
Agriculture and Forestry in .kmz format. Then, SRTM digital elevation model (DEM) data with a resolution of 30x30 m (1
arc) was downloaded via Global Mapper 19 online data source in order to obtain a 3D view of the study area and
perform slope, aspect, and elevation analyses. The images from Landsat 5 TM (dated September 19, 1990) and Landsat
8 OLI/TIRS dated (August 13, 2000) were used as the satellite images, which were made available free of charge by the
U.S. Geological Survey (USGS). The reception dates of satellite images covering both national park boundaries were
taken from the same period and recent dates and were downloaded from https://earthexplorer.usgs.gov with a
maximum cloudiness setting of 10%. In order to obtain ground truth data, the study area's Orthophoto images in the
HGM Sphere application and RapidEye Ortho Tile images obtained from www.planet.com with 5 m resolution, and field
observations were used.

Another source of data used in the study to determine land cover and land use over the years and to determine change
is the CORINE land cover (CLC) database created by the European Environment Agency. The vector data for the land
cover of 1990, 2000, and 2018 were retrieved from https://land.copernicus.eu/pan-european/corine-land-cover.

Method

The method of the study was carried out in 5 stages. In the first stage, .kmz files containing both national park
boundaries were converted to .shp files and assigned WGS 84 UTM 36N coordinates. The satellite data, DEM data, and
CORINE vector data obtained after this stage were clipped with the batch clipping tool of QGIS 3.10.0 into a rectangular
polygon including both national park boundaries, and the coordinate system was assigned as WGS 84 UTM 36N.

In the second stage, various pre- and post-processing processes were performed with satellite images. As is known, the
satellite images downloaded as raw data should be subjected to image pretreatment processes such as geometric and
radiometric correction before starting to work on them (Paolini et al., 2006). Geometric correction is the process of
eliminating the effects of geometric distortion in the raw image and placing the image in a defined geographical
coordinate system using ground control points (Kog, 2006). Since the satellite images used in the study were GeoTIFF-
enabled and their geometric corrections were made by the data provider USGS, the accuracy was tested by looking only
at the base maps and the determined ground control points (Loveland and Dwyer, 2012; Young et al., 2017).
Radiometric and atmospheric corrections are the elimination of the effects and errors preventing access to the earth
data in a healthy way, caused by the arrival angle of the sun's rays (causing irregular and misperceptions in information)
or the topography in front of the target (such as shadow effect, cloud, and fog) (Chander and Markham, 2003;
Schroeder et al., 2006). In this study, the conversion of the Digital Number (DN) values of the satellite images to TOA
(Top of Atmosphere) radiance reflectance values and the Dark-Object Subtraction (DOS) operations were carried out by
using the .mtl data file, that comes with the image files, in the Semi-Automatic Classification Plugin (SCP) of the QGIS
3.10.0 program (Congedo, 2013; Padro et al., 2017). In order to determine the vegetation changes in the study area and
its vicinity, a Normalized Difference Vegetation Index (NDVI) band was created for each year by using these radiometric
and atmospherically corrected images. The obtained NDVI bands were used in the QGIS 3.10.0 program using RCA
(Raster Change Analysis) plug-in, and the changes that occurred in the vegetation between 1990-2000, 1990-2018, and
2000-2018 were spatially presented.

In the third stage, the SRTM Dem map coordinate system, which gives the best results in such studies and was
downloaded in GeoTIFF format, was assigned as WGS 84 UTM 36N. The geometric correction was tested by looking at
the base maps and control points (Coban and Eker, 2009). In the next step, slope, aspect, and elevation analyses were
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performed by using surface analysis commands in QGIS 3.10.0 program, the spatial distribution according to the slope,
aspect, and elevation classes were calculated and presented in tabular form.

In the fourth stage, work and operations were performed on CORINE data. At this stage, in order to reveal the changes
in land cover and land use, firstly, CORINE land classes were examined and 8 main classes, which define and best
describe the study area, were identified. CORINE 1990 - 2000 - 2018 data have been re-categorized into residential
areas, agricultural areas, pastures, forests, terrestrial marshes, water surfaces, bare areas, and other areas.

In the last stage, the land cover and the land use classes occupied by the former and new borders of both national
parks were calculated. The changes between the years 1990 -2000 and 2000-2018 were determined using the From-To
analysis. For this purpose, in the QGIS 3.10.0 program, the CORINE vector data of 1990-2000 and 2000-2018 were
overlapped using the intersection command. After this, area data were calculated in the attributes table of these new
data and the change between the classes was revealed as spatial and areal.

FINDINGS AND DISCUSSION
National Park Borders

The area size was calculated by using geometry calculator tools in QGIS 3.10.0 program using polygon type former and
new border files with .shp extensions, which were provided, converted, and assigned coordinates in order to determine
the change of land cover and use of land within national park borders (Figure 2). According to the findings, the area size
of the Beysehir Lake National Park for the former borders is 86807.34 hectares and the size of the Kizildag National Park
for the former borders is 55121.09 hectares. The area size of the Beysehir Lake National Park for the new borders is
82184.05 hectares and the area of the Kizildag National Park for the former borders is 80220.25 hectares. According to
these results, Beysehir Lake National Park decreased 4703.29 hectares and Kizildag National Park increased 25099
hectares in terms of area size.

BEYSEHIR LAKE AND KIZILDAG NATIONAL PARKS

|:| Former Borders of National Parks

[] Former Borders of National Parks [] New Borders of National Parks D New Borders of National Parks
Area sizes Area sizes Differel}ces .
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Figure 2: Former-New Borders and Area Sizes of the National Parks

Topographical Analyses

In order to better understand the topographic structure in the study area, slope and altitude analyses were performed
(Figure 3). In these analyses, the water surface area of Lake Beysehir, which has an altitude of 1120 m above sea level
and is the most important natural resource in both national parks, was not taken into account.
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Figure 3: Elevation, Aspect and Slope Analyses

When the Beysehir Lake National Park is evaluated in terms of altitude classes, it is seen that the average elevation
above sea level is 1222 m and the lowest point is 1094 m and the highest point is 2986 m (Dedegdl Mountain).
Boundary change did not have a significant effect on altitude classes. In this context, approximately 80% of the area is
in the 1000-1200 m altitude class. When the Kizildag National Park is evaluated in terms of altitude classes, it is seen
that the average elevation is 1757 m, the lowest point is 980 m and the highest point is Dedegdl Mountain with 2986 m
in this area.

In terms of slope classes, while the nearly flat areas with a slope of 5-10% used to occupy an area of 27.21% in the
former borders of the Beysehir Lake National Park, as a result of the border change, this ratio decreased to 18.54%. On
the other hand, it was calculated that the areas with a slope class of 20-50% increased from 15.97% to approximately
30.17%. In the Kizildag National Park, it is seen that there is no significant change in terms of slope classes as a result of
the border change and that approximately 40% of the area is in the slope class of 20-50%

It is understood that there are the smallest changes before and after the border change in both national parks in terms
of aspect classes, and in general, Eastern and Northeast-facing lands occupy more area. East-facing lands covering an
area of 16.94% in Beysehir Lake National Park have increased to 24.34% due to border changes.

Using the satellite data of the study area, various band combinations and multi-band (RGB) images were produced to
better define the area and improve visual interpretation.

The change analysis was performed on the NDVI bands of all three dates with RCA (Raster Change Analysis), which is an
extension of QGIS 3.10.0, and the change map in the vegetation was revealed (Figure 4). In change analysis, green
colors indicate an increase in vegetation cover and blue color indicates a decrease in vegetation cover. When the
findings are evaluated, it is seen that there is an increase in vegetation cover in the period from 1990 to 2018 (Figure 5).
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Figure 4: Normalized Difference Vegetation Index (NDVI)
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Figure 5: Normalized Difference Vegetation Index (NDVI) Change Analysis

In order to determine the change in land cover and land use, CORINE data were re-categorized according to the classes
created as determined in the method (Figure 6). The From-To analysis was used to determine the variation of the area
between classes. Before the change analysis, land cover and land use classes were coded with numbers from 1 to 8 to
simplify outputs and legend representations. According to the results of the change analysis, the from-to map between
1990-2000 is presented in Figure 7 and the change between 2000-2018 is presented in Figure 8, spatially.
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Figure 6: Beysehir Lake and Kizildag National Park Land Cover and Land Use for the Years 1990-2000-2018
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Figure 7: From-to Analysis of Beysehir Lake and Kizildag National Park for the Years between 1990-2000
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Figure 8: From-To Analysis of Beysehir Lake and Kizildag National Park for the Years between 2000-2018

When the results of the land cover and land-use change analysis of Beysehir Lake National Park between 1990-2000
were examined; It is seen that 603.36 ha water surface area and 89.61 ha forests transformed into inland marshes ,
84.65 ha water surface area transformed into pastures, and 107.50 ha pastures and 155.12 ha inland marshes were
reduced to agricultural area. In addition, 29.26 ha of pastures and 20.59 ha of water surface were transformed into
settlement areas. As a result, it is possible to say that the size of terrestrial marsh, agriculture, and settlement areas
increased.

According to the results of the land cover and land-use change analysis in Beysehir Lake National Park between the
years 2000-2018, it is seen that 6.15 ha settlement areas turned into bare areas, 2.35 ha agricultural area and 21.74 ha
settlement areas turned into other areas. Inland marshes increased as a result of the decrease of 4.85 ha bare areas,
309.53 ha pastures, 38.04 ha forests, 129.44 ha water surface area, 171.59 ha agricultural area, and 22.60 ha residential
area. Between the years mentioned, 204.20 ha bare areas, 394.16 ha pastures, 126.21 ha forests, 182.22 ha agricultural
area and 34.17 ha settlement areas decreased and turned into pastures, 5450.46 ha bare areas, 61.46 ha inland
marshes, 38.13 ha water surface area, 106.05 ha agricultural area, and 8.41 ha settlement areas transformed into
forests, 17.66 ha forests, 31.56 ha inland marshes, 14.65 ha agricultural area and 57.38 ha agricultural area
transformed into water surface areas. In addition to these changes, it is observed that the settlements and agricultural
areas increase. In this context, 244.20 ha bare areas, 14.96 ha other areas, 236.89 ha inland marshes, 55.90 ha
pastures, 162.25 ha forests and 141.17 ha settlement areas turned into agricultural areas, and 53.03 ha agricultural
area, 14.88 ha bare areas, and 3.88 ha inland marshes turned into settlement areas.

According to the results, no significant change happened in the Beysehir Lake National Park between 1990 and 2000,
but it is seen that while the residential areas have decreased by 2018, forests and terrestrial marshes have increased.
With the new border regulation, agricultural areas increased from 11345.82 ha in 1990 to 11981.23 hectares in 2000
and to 11981 hectares in 2018. As a result of the border change, agricultural lands decreased to 1529.27 hectares. In
this process, the residential areas were 591.03 hectares in 1990 and 640.87 hectares in 2000 and 421 hectares in 2018.
As a result of the border change, 11 settlement areas including Ciftlikkéy, Goélkasi, Akburun, Kusluca, Budak, Tolca,
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Kireli, Karadiken Yesildag, and Kurucuova and Gélyaka villages were moved out of the national park border and the
settlement areas decreased to 19.92 hectares.

According to the results of the land cover and land-use change analysis of Kizildag National Park for the period between
1990 and 2000, no spatial change occurred in bare areas, other areas, pastures, forests, water surfaces, and residential
areas. Between 1990 and 2000, 183.29 ha water surface area turned into terrestrial marshes, and 25.76 ha inland
marshes, 104.38 ha pastures, 39.88 ha forests, and 20.43 ha water surface area turned into agricultural areas. As a
result, it was determined that agricultural areas increased by 190.44 ha and inland marshes increased by 183.29 ha in
2000.

When the results of land-use change analysis of Kizildag National Park between 2000 and 2018 are analyzed, it is seen
that 29.29 ha forests and 29.26 ha agricultural area decreased and turned into bare areas. In addition, 18.96 ha forests
and 52.43 ha bare areas decreased to 291.98 ha agricultural area, 8.59 ha water surface area and 2.46 ha forests and
5.50 bare areas decreased to terrestrial marsh are, 60.28 ha agricultural area, 18.32 ha forests, 48.94 ha inland marshes
and 25 ha bare areas decreased, turned into pastures. On the other hand, it is seen that 8973.78 ha bare areas, 21.68
ha inland marshes, 11.52 ha water surface, 234.53 ha agricultural area, and 11.29 ha settlement areas have been
transformed into forests. It was found that there was an increase in water surfaces, 276.81 ha bare areas, 163.92 ha
inland marshes, 144.67 ha forests, and 119.55 ha settlement areas decreased and turned into agricultural areas, and a
change of approximately 50 ha had occurred.

Forests are the largest land cover in terms of the area occupied in Kizildag National Park. Forests which were 20674.35
hectares in 1990 were 20634.38 hectares in 2000 and 29652.37 hectares in 2018. With the border change, it has
increased approximately 2.5 times and reached an area of approximately 50000 hectares. Dedegdl Mountain's inclusion
in the national park is considered to be effective in this increase. Inclusion of Dedegdl Mountain, which has a rare
mountain ecosystem, in the national park is important for preserving the ecosystem's integrity.

With the change of border in Kizildag National Park, a total of 5 settlement areas including Yenisarbademli district
center, Golkonak, Gedikli, Sarikaya, and Karayaka villages were taken out of the national park's borders. Thus, no
settlement areas were left within the borders of both national parks (Figure 9). In this context, the effect of the law and
regulation sanctions which are very restrictive for the local people, but which are very important in terms of nature
protection and sustainability, has disappeared.
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Figure 9: Settlement Areas Those Moved Out of Beysehir and Kizildag National Park Borders
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When both national parks are considered together, the agricultural areas around the lake and its surrounding area
decreased to approximately 17500 hectares between 1990 and 2000, with the new border arrangement, decreased to
2100 hectares. It is seen that the evaluation of the agricultural areas around the lake within the scope of good
agricultural and/or ecological farming practices is important for Beysehir Lake and its associated ecosystems.

The border line of Beysehir Lake in the region between the Tolca Village - Kireli Village - Beysehir District center,
although it changed from place to place, was bordered by D330 highway, which is 2500 m away from Beysehir Lake,
and this border has been moved to the coastal border (approx. 100 m from coastal line towards land) with the last
border change. With this change, the buffer zone constituting the protection zone on the lakeshore became very
narrow and even disappeared. It is thought that the narrowing of this distance and/or the elimination of the buffer
zone may adversely affect Lake Beysehir and its connected ecosystems, depending on land-use preferences.

RESULT

Remote sensing and geographic information systems are very useful tools for developing conservation strategies and
making effective and feasible decisions. The researches, utilizing remote sensing and geographic information systems
allow the optimum use of time and material resources in the evaluation of natural parameters such as land size,
landforms, vegetation and variety of land uses. These technologies are widely used in determining the effects of urban
development on the ecosystem and in studies on land cover and land use. However, it is limited in determining the
changes in land cover and land use occurring in protected areas, such as national parks. The study is expected to serve
as an example for future research in the context of the method and data set used to determine land cover and land-use
change in protected areas.

In this study, physical changes caused by the border change in the Beysehir Lake and Kizildag National Parks, and
consequently land cover and land-use changes were determined spatially. These two national parks with intersecting
borders are quite rich in terms of their natural resources such as wetlands, forests, and mountain ecosystems, and
cultural, historical, archeological, ethnographic, folkloric, etc. values. According to the analyses and evaluations, it is
seen that the border change is made because of anthropogenic pressures. In this context, long-term development plans
should be developed and implemented for the new borders in order to ensure the sustainability of the natural and
cultural resource values of both national parks, especially Lake Beysehir, within the balance of protection and
utilization. In these plans, especially the cultural and socio-economic structure and demographic characteristics of the
people of the region should be taken into consideration and the opportunities to benefit from national parks should be
analyzed correctly. This study undoubtedly could be analyze by spatially identifying and quantifying change. It is
thought that the changes identified in this study can be used to develop planning and conservation strategies.
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