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The Effects of the Annexation of Crimea to Russia and the Russia-Ukrainian War on
Maritime Jurisdiction Areas

Kirim’in Rusya’ya ilhakinin ve Rusya-Ukrayna Savasinin Deniz Yetki Alanlar1 Uzerine
Etkileri

Tiirk Denizcilik ve Deniz Bilimleri Dergisi Cilt: 9 Say1: 1 (2023) 1-9

ismet BALIK!

! Akdeniz Universitesi, Kemer Denizcilik Fakiiltesi, Antalya

ABSTRACT

With this research, the annexation of Crimea to Russia and the effects of the Russia-Ukraine war on
the maritime jurisdiction areas were investigated. For this purpose, firstly, the reasons for the tension
between Russia and Ukraine were determined. Secondly, the maritime jurisdiction areas of Russia
and Ukraine, which changed de facto with the annexation of Crimea, were examined. Thirdly, the
possible effects of the ongoing Russia-Ukraine war on the maritime jurisdiction areas are emphasized.
With the disintegration of the Soviet Union, the length of Russia's coastline decreased to 421 km in
the Black Sea and approximately 400 km in the Sea of Azov. After the annexation of Crimea, both
the coastline and the EEZ (Exclusive Economic Zone) of Russia have practically tripled. In addition,
Russia's EEZ border in the west of the Black Sea merged with the Romanian EEZ border. Turkey-
Ukraine EEZ border has also turned into a de facto Turkey-Russia EEZ border. With the annexation
of Crimea, the control of the Kerch Strait, which was previously under the control of Russia in the
east and Ukraine in the west, passed completely to Russia. When the ongoing war between the two
countries is examined, it is understood that Russia attacked the coastal cities where the people of
Russian origin live intensely and took these settlements under its control. This shows that Russia aims
to further increase its coast to the Black Sea and the Sea of Azov and its maritime jurisdiction areas.

Keywords: Russia, Ukraine, Black Sea, Sea of Azov, Crimean Peninsula, Maritime jurisdiction
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OZET

Bu arastirmayla, Kirim’in Rusya’ya ilhaki ve Rusya-Ukrayna savasinin deniz yeki alanlar1 iizerine
etkileri arastirilmistir. Bu amagla, ilk olarak Kirim’in ilhaki siirecine giden yolda Rusya ile Ukrayna
arasindaki gerilimin nedenleri belirlenmeye ¢alisilmustir. Ikinci olarak ise Kirim’m ilhakinin sonucu
olarak Rusya ve Ukrayna deniz yetki alanlarinda fiilen (de facto) meydana gelen degisiklikler
incelenmistir. Ugiincii olarak da halen devam etmekte olan Rusya-Ukrayna savasimin deniz yetki
alanlarina olas1 etkileri lizerinde durulmustur. Sovyetler Birligi’nin dagilmasiyla Rusya’nin kiy1
seridi uzunlugu Karadeniz’de 421 km’ye, Azak Denizi’nde yaklasik 400 km’ye diismiistiir. Kirim’in
ilhakindan sonra ise Rusya’nin hem kiy1 seridi hem de MEB (Miinhasir Ekonomik Boélge)’si fiili
olarak yaklasik ti¢ katina ¢ikmistir. Bunun yani sira Rusya’nin Karadeniz’in batisindaki MEB sinir1
Romanya MEB smirma dayanmigtir. Tiirkiye-Ukrayna MEB siir1 da fiilen Tiirkiye-Rusya MEB
sinirina  donlismistiir. Kirim’in ilhakiyla daha once dogusu Rusya’nin, batis1 Ukrayna’nin
kontroliinde olan Ker¢ Bogazi’nin kontrolii tamamen Rusya’ya gegmistir. Iki iilke arasinda halen
sirmekte olan savas irdelendiginde, Rusya’nin agirlikli olarak Rus kokenli halkin yogun olarak
yasadigi kiyr kentlerine saldirida bulundugu ve bu yerlesim yerlerini kontrolii altina aldig
anlasilmaktadir. Bu da, Rusya’nin Karadeniz’e ve Azak Denizi’ne olan kiyisini ve deniz yetki
alanlarini daha da artirma amacinda oldugunu gostermektedir.

Anahtar sozciikler: Rusya, Ukrayna, Karadeniz, Azak Denizi, Kirim Yarimadasi, Deniz yetki alani

1. GIRiS

Deniz yetki alanlari, devletlerin egemenlik dahil
iizerlerinde sair haklar1 ve yetkileri kullandiklari

deniz alanlaridir (Demir, 2020). BMDHS
(Birlesmis Milletler Deniz Hukuku
Sozlesmesi)’nde bu alanlar ve sinmirlari

tanimlanmis, kiy1 devletin bu alanlar tizerindeki
egemenlik haklarinin neler oldugu agiklanmistir
(Ozman, 1984). Deniz yetki alanlarindan koy,
korfez, liman, kapali denizler, i¢ denizler gibi
Oonemli deniz alanlarindan olusan esas hattin kara
tarafinda kalan i¢ sularda kiy1 devletin tam bir
egemenligi s6z konusudur (Ozman, 1984;
Demir, 2020). Kiy1 devletin esas hattan itibaren
12 deniz miline kadar tespit etme hakkina sahip
oldugu karasular1 da kiy1 devletin egemenligi
altindadir. Bu egemenlik karasular1 iizerindeki
hava sahasini ve bu sularin deniz yatagi ile toprak
altin1 da kapsamaktadir (Ozman, 1984). Bir kiy1
devletin karasularindan yabanci gemilerin sadece
zararsiz gecis hakki bulunmaktadir.
Karasularinin 6l¢iilmeye baslandigi esas hattan
itibaren baglayan 200 deniz miline kadar varan ve
karasular1 disinda kalan su tabakasi ile deniz
yatagi ve onun toprak altinda bunan canli ve
cansiz dogal kaynaklar iizerinde ekonomik

haklara sahip oldugu MEB (Miinhasir Ekonomik
Bolge) kiyr devletin  6nemli deniz yetki
alanlarindandir (Ozman, 1984; Demir, 2020).
Kiy1 devletin, bu yeki alaninda egemenlik hakki
canli ve cansiz dogal  kaynaklardan
yararlanmayla smirhidir. Bir diger deniz yeki
alan1 ise kita sahanligidir. Kita sahanligi,
karasularinin 6tesinde kita kenarinin dis esigine
kadar veya bu esik daha az bir mesafede ise,
karasularinin ~ Olgiilmeye  baglandigi  esas
hatlardan itibaren 200 deniz mili mesafeye kadar
olan kisimda, bu devletin kara iilkesinin dogal
uzantisinin  biitiiniindeki denizalt1 alanlarinin
deniz yatagi ve toprak altlarim1 igerir. Kita
sahanliginda arastirma yapmak ve buranin dogal
kaynaklarin1 isletmek kiy1 iilkesinin egemen
haklarindandir (Ozman, 1984).

Devletlerin  i¢ sular ve karasularindaki
egemenlikleri, uluslararast hukuktan gelen bazi
sinirlandirmalar hari¢ tamdir. Kiy1 devletin kita
sahanlig1 ve MEB’deki egemenlik haklar1 sinirli
(Demir, 2020) olsa da ekonomik ve giivenlik
acisindan vazgecilmez niteliktedir. Denizlerdeki
yetki alanlarimin kaynagi kiyr iilkesinin sahip
oldugu denize kiyis1 olan kara iilkesidir.
Dolayisiyla, kiy1 devletin egemenlik hakki elde
edebilecegi deniz yetki alanlarimin biiyiikliiglinde



Balik, I, Turkish Journal of Maritime and Marine Sciences, 9(1).: 1-9

en belirleyici faktor kiy1 uzunlugudur.
Karadeniz’e kiyist1 bulunan Bulgaristan ve
Romanya’nin  Varsova Paktinin dagitilmasi
sonras1 2004 yilinda NATO’ya iiye olmalari,
Sovyetler Birligi’'nin  dagilmasindan  sonra
Giircistan ve Ukrayna’nin da bagimsiz birer
devlet  olmalar1  neticesinde = Rusya’nin
Karadeniz’e olan kiyis1 Soci ile Novorossisk
arasma sikismis ve Karadeniz’deki hakimiyeti
sona ermistir. Ozellikle hem Karadeniz hem de
Azak Denizi’'ne kiigiimsenemeyecek uzunlukta
kiy1st bulunan Kirnrm  Yarimadasi’nin
Ukrayna’ya baglanmasi Rusya agisindan oldukga
onemli bir kayip olarak degerlendirilmektedir.
Ciinkii, Kirim Yarimmadasi’nin kaybi sadece
toprak kaybi degildir. Ayni zamanda Kirim
Yarimada’sinin dogal hakki olan deniz yetki
alanlar1 ve Ker¢ Bogazi’ndaki deniz trafigi
kontroliiniin kayb1 anlamina da gelmektedir.
Aragtirmamiza konu olan Kirim Yarimadasi’na
sahip olan devlet, adanin Karadeniz ve Azak
Denizi’ndeki deniz yetki alanlarmma da sahip
olmaktadir. Karadeniz ve bolgedeki gliciini
artirmak isteyen Rusya 2014 yilinda Kirim
Yarimadasini ilhak ederek hem Karadeniz’e olan
kiy1 uzunlugunu 6nemli 6l¢iide artirmis hem de
daha once Ukrayna’ya ait olan Karadeniz’deki
deniz alanlarmmin ¢ok 6nemli bir kismini fiili
olarak kontrolii altina almistir. Ukrayna ise ¢ok
onemli toprak ve deniz yetki alan1 kaybetmistir.
Rusya’nin, 24 Subat 2022 tarihinde Ukrayna’nin
Azak Denizi kiyilar1 ve Kirim Yarimadasi’nin
batisinda kalan kiy1 bolgelerine yapmis oldugu
saldirilarla da Karadeniz’e olan kiy1 seridini ve
Karadeniz’deki deniz yetki alanlarini biiyiitme
ve Karadeniz’deki varligin1 ¢ok daha fazla
hissettirme amacindadir. Bu arastirma ile
Ukrayna’ya bagli Kirim’in Rusya’ya ilhaki ile
Karadeniz’de fiili olarak (de facto) meydana
gelen deniz yetki alanlarn  degisiklikleri
arastirilmis ve halen devam etmekte olan Rusya-
Ukrayna savasinin bu iki iilkenin Karadeniz’deki
deniz yetki alanlar1 iizerine muhtemel etkileri
tahmin edilmeye c¢aligilmistir.

2. MATERYAL VE YONTEM

2.1. Calisma Sahasi

Arastirmanin ¢alisma sahas1 Karadeniz ve Kerg
Bogaz1 ile Karadeniz’e bagli olan Azak

Denizi’dir. Karadeniz, Akdeniz'in beste biri
biiytlikliigiinde, en derin yeri 2206 m olan 432
000 km? yiizey alanina sahip bir denizdir (Sekil
1). Biylik bir kisminin derinligi 2000 m’nin
tizerinde olan Karadeniz’de derinligi 200 m'den
daha az olan alanlar toplam deniz alaninin
yaklasik ~%?25'ini olusturur. Karadeniz, esik
derinligi 50 m olan Istanbul Bogazi yoluyla da
Marmara Denizi’ne, oradan da Akdeniz’e
baglanir (Ross, 2020).

Sekil 1. Karadeniz’in derinlik haritas1 (Krivoguz,
2020)

Azak Denizi ise Ker¢ Bogaz ile Karadeniz’e
baglanan diinyanin en s1i§ ve en kiigiik
denizlerinden biridir. Yaklasik 39 000 km? yiizey
alan1 bulunan Azak Denizi’nde ortalama derinlik
7 m, maksimum derinlik ise 14 m’dir (Kosarev
vd., 2008). Giiney kisminda yer alan Kerg
Bogazi’nin batisinda Ker¢ Adasi, dogusunda ise
Tamam Adas1 yer almaktadir. Yaklagik 45 km
uzunlugunda olan Ker¢ Bogazi’nin en dar yeri 3-
5 km genisligindedir. Derinlik ise bogazin kuzey
kisimlarinda 10 m’ye, giiney kisimlarinda ise
20 m’ye ulasir (Zavialov vd., 2020).
BMDHS nin 37. maddesi uyarinca, Ker¢ Bogazi,
Azak Denizi ve Karadeniz'in MEB’lerini
dogrudan birbirine bagladig1 i¢in uluslararasi bir
bogazdir. Azak Denizi, Kirim’in Ukrayna’ya
bagli Ozerk bir Cumhuriyet oldugu dénemde
hem Ukrayna'nin hem de Rusya
Federasyonu'nun karasularmi ve MEB’lerini
kapsar (Ustymenko ve Ustymenko, 2021).
Bogazin bati tarafinin kontrolii Ukrayna, dogu
tarafinin kontrolii ise Rusya’nin yetkisindedir.
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2.2. Arastirma Yontemi

Rusya ve Ukrayna’nin, Kirirm’in 2014 yilinda
Rusya’ya ilhaki 6ncesi ve sonras1 Karadeniz ve
Azak Denizi’ndeki deniz yetki alanlar1 tespit
edilmistir. Ayrica, 24 Subat 2022 tarihinde
Rusya’nin Ukrayna’ya saldirisiyla baslayan ve
halen devam etmekte olan Rusya-Ukrayna
savasinin bu iki iilkenin deniz yetki alanlarina
muhtemel etkileri tahmin edilmeye caligilmistir.
Karadeniz’de Ukrayna’ya ait deniz yetki
alanlarinin fiili olarak Rusya’nin kontroliine
gegmesinin Tiirkiye’ye etkileri de
degerlendirilmistir. Nitel arastirma yOntemi
kullanilarak  dokuman analizinin yapildig:
calismada Birlesmis Miletler Deniz Hukuku
Sozlesmesi basta gelmek tizere konuyla ilgili
mevzuat  incelenmis,  bilimsel  yayinlar
taranmigtir. Ercan (2015)’a goére, Kirim’in
Rusya’ya ilhakinin uluslararas1 hukuk agisindan
gecerli kabul edilebilecek higbir mesru gerekgesi
bulunmamaktadir. Ancak, bizim c¢alismamizda
ilhak silirecinin mesruiyetinden daha cok fiili
durum tizerinde durulacaktir.

3. BULGULAR VE TARTISMA

3.1. Rusya-Ukrayna Gerilimin Ge¢misi

Sovyetler Birligi, Varsova Paktinin sona erdigi 1
Temmuz 1991 ve Sovyetler Birligi’nin dagildigi
25 Aralik 1991 tarihlerine kadar, Tiirkiye nin
egemenliginde olan kismi disinda kalan tiim
Karadeniz’e hiikkmetmistir. Sovyetler Birligi’nin
dagilmasindan sonra Ukrayna ve Giircistan’in
bagimsiz birer devlet olmalari nedeniyle
Rusya’nin Karadeniz’e olan kiy1 seridi 421
km’ye, Azak Denizi’ne olan kiyr seridi de
yaklagik 400 km’ye diigmiistiir. Ukrayna ise

Karadeniz’in kuzeyine en fazla kiyisi olan iilke
olmustur. Karadeniz’in giineyinde yer alan
Tirkiye ise bu denize en fazla kiyis1 olan ikinci
iilkedir. Bulgaristan, Giircistan ve Romanya’nin
ise Karadeniz’e olan kiy1 uzunluklar1 ¢ok azdir
(Tablo 1). Buna bir de Varsova Paktinin sona
ermesiyle birlikte Karadeniz’e kiyis1 bulunan
iiye iilkelerden Bulgaristan ve Romanya’nin
sosyalist rejimi terk etmeleri, sonrasinda da
NATO’ya iiye olmalart ve deniz yetki
alanlarindaki (Sekil 2) egemenlik haklarim
kullanmaya bagslamalar1 eklenince Rusya’nin
Karadeniz’deki hakimiyeti sona ermistir.

Black Sea

Sekil 2. Kirim’1in ilhaki 6ncesi kiyidas iilkelerin
Karadeniz’deki MEB’leri (Atland, 2021)

Ayrica, Ukrayna’nin  bagimsizligint  ilan
etmesiyle birlikte Kirim’in Ukrayna’ya bagh
ozerk bir bolge olmasi sonucunda, Rusya soguk
savas donemindeki deniz islerinden sadece
birkag¢ina niifuz edebilir hale gelmistir. Hatta, en
onemli deniz iissii olan Kirim’daki donanma iissii
Ukrayna’da kalmistir (Unalmus ve Safak, 2019).

Tablo 1. Kiyidas devletlerin Karadeniz’deki kiy1 uzunluklar1 (Bosneagu vd., 2018), MEB (Miinhasir
Ekonomik Bdlge)’leri, Kita sahanliklar1 ve Kiy1 balik¢iligt alanlar1 (SAU, 2022)

Ukrayna Rusya Tiirkiye Romanya Bulgaristan  Glircistan
Kiy1 uzunlugu (km) 2 782(1756*) 800(421*) 1329 225 354 310
MEB (km?) 132 414 67 351 172484 29756 35132 2 2947
Kita sahanlig1 (km?) 73 847 19 828 18 899 23283 11902 2529
Kiy1 balikgiligi alani (km?) 59011 18 906 18 899 10 790 11243 2529

*: Azak Denizi harig¢
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Rusya agisindan hem jeostratejik hem de
ekonomik agidan 6nemli olan Azak Denizi ile
Karadeniz arasindaki baglantiy1 saglayan Kerg
Bogazi’'nda, bogazin dogu tarafinin kontrolii
Rusya’ya, bat1 tarafinin kontrolii ise Ukrayna’ya
birakilmistir. Daha da 6nemlisi, 1877 yilinda insa
edilen ve biiylik gemilerin gecisi icin alternatifi
olmayan Yenikalsky Kanali (Sekil 3) da
Ukrayna’nin kontroliine birakilan bolgede yer
aldigt i¢in bu iilke tarafindan isletilmistir.
Ukrayna, bu kanaldan gecis yapan Rusya’ya ait
gemilerden kilavuzluk hizmeti ad1 altinda 6nemli
miktarlarda iicret almistir. Schatz ve Koval
(2018)’a gore, Kirim’in ilhaki oncesi Kerg
Bogazi’ndan yilda ortalama 8.000'den fazla Rus
ve Ukrayna gemisi ge¢is yapmis ve bu gemilerin
gecisi i¢in kilavuzluk hizmeti karsiligi en az 80
milyon dolar iicret Odenmistir. Bogazin
Rusya’nin kontroliinde olan dogu tarafinda ise
Rusya tarafindan iki kanal (N-50 ve N-52)
acilmigsa da bu kanallarin uzunlugu ve derinligi
biliylik gemilerin gecisi i¢in yeterince giivenli
olmadigindan (Warsaw Institute, 2022), sadece
kiigiikk gemilerin gecisine izin verilebilmistir
(Schatz ve Koval, 2018). Bu da, Rusya’yi
oldukga rahatsiz eden 6nemli bir husus olmustur.

e “°®

Sekil 3. Ker¢ Bogazi ve gemi trafigi (URL-1,
2022)

Kirim Yarimmadasi’na, dogu kiyisinda bulunan
Ker¢ Bogazi’nin katmis oldugu degerin yani sira,
Rusya’dan Avrupa iilkelerine giden petrol ve
dogal gaz boru hatlarinin bu ada {izerinden
gegmesi, cografik konumunun Rusya’nin
Avrupa’ya acilan kapist ozelligi tasimasi ve
savunmasinda merkezi bir role sahip olmasi da,
bu yarimadayr Rusya i¢in Onemli kilan

hususlardan ~ bazilanidir  (Bingdl, 2014).
Rusya’nin bolgede rahatsiz oldugu bir baska
hususta Rusya’nin ticaretinde ¢cok énemli bir yeri
olan bazi kentlerin bulundugu Azak Denizi-Don
Nehri havzasi Azak Denizi girisini (Sekil 4)
Ukrayna’nin kontrol etmek istemesidir. Bu da
Rusya i¢in kabul edilmesi miimkiin olmayan bir
diger mesele haline gelmistir (Warsaw Institute,
2022).

Ukraine

Sekil 4. Azak Denizi-Don Nehri havzasi deniz
trafigi (URL-1, 2022)

Rusya ve Ukrayna arasinda yasanan gerilimde
roli olan bir baska faktorlerden biri de
Ukrayna’nin 1991 yilinda Azak Denizi'nde
Rusya ile Ukrayna arasinda bir deniz sinirinin
belirlenmemis olmasidir. Bu husus iki iilke
arasinda bir ¢ekisme noktast olarak kalmistir.
Ukrayna’nin 1999 yilinda Tuzla 'Adasi’n1 da
kapsayan Ker¢ Bogazi’'nda bir sinir ¢izgisi ilan
etmis olmasi (Schatz ve Koval, 2018) Rusya ve
Ukrayna arasindaki gerilime katki yapan bir
bagka faktor olmustur.

Sekil 5°de goriildigli gibi Kirim Yarimmadast
sayesinde Ukrayna hem Karadeniz hem de Azak
Denizi’nde ¢ok Onemli deniz yetki alanlarina
sahip olmustur. Bunda Kirim Yarimadasinin
Ukrayna’ya bagli olmasinin rolii kuskusuz ¢ok
blyiiktiir. Yiizey alan1 ¢ok biiyiik olmamasina
ragmen, Kirirm  Yarimadasi’nin  MEB’si
yarimadanin yiizOl¢limiiniin yaklasik ii¢ katidir.
Dolayistyla Kirim’a hakimiyet askeri ve stratejik
acidan oldugu kadar Karadeniz’deki ekonomik
kaynaklara erisim agisindan da Onem arz
etmektedir (Besogul, 2015).
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Sekil 5. Ukrayna’nin Karadeniz’deki deniz yetki
alanlar1 (Ulman vd., 2015)

Sonug olarak, Sovyetler Birligi’nin
dagilmasindan sonra Kirim Yarimadasi’nin
kaybedilmesi ve  Ukrayna’'nin  yukarida
Ozetlenmeye caligilan bolgedeki bazi
uygulamalar1  Rusya’y1  rahatsiz  etmistir.
Kuskusuz burada ifade edilenler disinda Rusya
ve Ukrayna arasindaki gerilimde etkili olan
birgok baska faktor de s6z konusu olabilir.

3.2. Kirmm’m Ilhakinin
Alanlarina Etkisi

Deniz  Yetki

Rusya, Ukrayna’nin bagimsizligimi ilan ettigi
1991 yilindan Kirim’1n ilhak edildigi 2014 yilina
kadar olan siire¢te Kirim Yarimadasinin 6nemini
bir kez daha anlamistir. Ciinkii; Asya, Kafkaslar
ve Dogu Akdeniz’deki ¢atisma alanlarina hakim
olmak, Hazar ve Kafkaslardan gelecek enerji
akisin1 kontrol etmek ve kita sahanliginda
bulunan petrol ve dogalgaz rezervlerini
cikarabilmek i¢in Kirim Yarimadasi vazgecilmez
olarak  goriilmektedir ~ (Oztopal,  2018).
Dolayisiyla, soguk savas sonrasina hazirliksiz
yakalanan Rusya, yaklasitk 10 yil siiren bir
bocalama déneminin ardindan 2000 y1l1 basindan
itibaren kaybettigi giic, prestij ve diinya
politikasinda daha etkin olma konumunu tekrar
geri  kazanabilmek i¢in yeni bir atilim
baslatmistir (Kose, 2020). Bu anlamda atilan
adimlardan biri de Kirim’1 kendisine baglamak
olmustur. Bati1 karsit1 ve Rusya yanlis1 olan
Yanukovi¢’in Ukrayna Cumhurbagkani oldugu
donemde ortaya c¢ikan gosterilerle baglayan
birtakim gelismeler sonucunda Ukrayna'ya bagl

Kirtrm Ozerk Cumhuriyeti, 16 Mart 2014
tarihinde bagimsizlik i¢in referanduma giderek
17 Mart 2014 tarihinde bagimsizligini1 ilan
etmistir. 18 Mart 2014 tarihinde de, Rusya ile
Rusya Federasyonuna baglanmak {izere antlasma
imzalamistir (Ercan, 2015). Antlasmanin Rusya
Parlamentosu tarafindan 21 Mart’ta
onaylamasiyla Kirim 6zerk  Cumhuriyeti
Ukrayna'dan ayrilarak Rusya'ya baglanmstir.
Boylelikle hem Ukrayna'nin toprak
biitlinliigiinde hem de Kirim'in statiisiinde ciddi
bir statli degisikligi yasanmistir (Ercan, 2015).
Rusya ise, Karadeniz kiy1 seridini fiili olarak 421
km’den yaklagik 1 200 km’ye yani ii¢ katina
cikarmistir (Urcosta, 2018). Ancak, uluslararasi
hukuk ihlal edilerek gergeklestirildigi goriisiiyle
bu ilhak siirecine diinyanin pek ¢ok iilkesi karsi
cikmigtir ve tanimamustir.

Kirrm  Yarimadasi’nin = yaklasik  olarak
Karadeniz’e 600 km, Azak Denizi’ne 300 km
olmak {izere toplam 900 km civarinda deniz
kiyis1 bulunmaktadir. Kirim’1n ilhakiyla birlikte
Kirim Yarimadasinin tiim kiyilarinin kontroli
fillen Rusya’ya ge¢cmis bulunmaktadir. Ayrica,
Sekil 6’da goriildiigii gibi Kirim’in Rusya’ya
ilhaki sonucu Karadeniz’deki Ukrayna’ya ait 137
000 km?’lik MEB’nin yaklasik 100 000 km?’si
(%73) fiilen Rusya’nin kontroliine ge¢mistir
(Atland, 2021; Ustymenko, 2020).

olan tlkelerin

Sekil 6. Karadeniz’e kiyisi
Kirim’in Rusya’y1 ilhaki sonrasi olugsan tahmini
Miinhasir Ekonomik Boélge smirlart (Atland,
2021)

Uluslararas1 Hukuka gore kara, denize hakimdir.
Uluslararas1 Adalet Divani'nin ifadesine gore de
“kara, bir Devletin deniz yoniindeki toprak
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uzantilan {izerinde kullanabilecegi giiciin yasal
kaynagidir” yerlesmis bir ilkedir (Atland, 2021).
Dolayisiyla topraklarmmi  ve kiy1r  seridini
koruyamayan Ukrayna’nin, Rusya’nin ilhak
ettigi Kirirm’dan kaynakli Karadeniz ve Azak
Denizi’ndeki deniz yetki alanlari iizerindeki
haklarin1 en azindan fiili olarak korudugu
sOylenemez. Dolayistyla, Rusya’nin Karadeniz
(a) ve Azak Denizi’'nde (b) sekillenen kiyilarinin
ve deniz yetki alanlarin fiili olarak Sekil 7°de
goriildiigli gibi oldugu sdylenebilir.
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Sekil 7. Kirim Yarimadasi’nin ilhaki oncesi (a)
ve sonrast (b) Rusya’nin Karadeniz ve Azak
Denizi’'ndeki deniz yetki alanlarmin simirlar
(Divovic vd., 2015)

Rusya, Kirim Yarimadasinin dogusundaki MEB
siirinin Romanya’nin MEB sinirina dayandigini
one siirmektedir. Ukrayna ise, Uluslararasi
Adalet Divani’nin yardimiyla 2009 yilinda
belirlenen Ukrayna-Romanya MEB simirinin
hala yiiriirliikte oldugu iddiasindadir (Atland,
2021). Bu ilhak siirecinin sonunda ortaya ¢ikan
bu vb. hukuki tartigmalarin bir siire daha devam
edecegi anlasilmaktadir.

Rusya, Kirim’n ilhakiyla Karadeniz’de stratejik
istiinliigii yeniden elde etmis, Sivastopol’daki
deniz {issline tamamen hakim olmustur. Atmis
oldugu adimlarla aym zamanda Kirim
Yarimadasinin Karadeniz’deki deniz  yetki
alanlarin1 fiilen kontrolii altina almis, kita
sahanliginda tespit edilen dogal gaz yataklarina
ve arama platformlarina  sahip  olmus,
yarimadadaki dogal gaz sirketi Cernomor
Neftgaz’t ve gaz depolama merkezlerini ele
gecirmistir (Ismayil, 2014). Bunun yani sira
Avrupa’yt Kuzey Kafkasya’ya baglayan
giizergahi da ele gegirerek Rusya’nin Avrupa’ya

acilan kapis1 konumunda ve savunmasinda
merkezi bir role sahip olan bolgeyi sinirlarina
dahil etmistir (Bingdl, 2014). Ker¢ Bogazi'nin
her iki tarafinin kontroliinii de ele gegiren Rusya,
Ukrayna'nin komiir, c¢elik ve tarim iiriinleri igin
onemli bir ihracat rotasi olan Ker¢ Bogazi
tizerinden Karadeniz ve Azak Denizi arasindaki
ticari gemi trafigine kisitlamalar getirmeye
baslamistir (Atland, 2022). Kisacas1 Kerg
Bogazi, Ukrayna ve {gilinclii {ilke ticaret
gemilerinin geg¢isi i¢in ciddi sorunlar yasanan bir
bogaz noktasi haline gelmistir.

Rusya'nin Karadeniz bolgesindeki bolgesel
yayllmaciligi ve deniz smirlarinin  yeniden
cizilmesi, sadece bir Sovyet nostaljisi degil, ayni
zamanda ekonomik kazan¢ beklentisinin bir
sonucudur. Atland (2021)’de de ifade edildigi
gibi, ozellikle de petrol ve gaz, balik¢ilik ve
deniz ticareti sektorleri agisindan atilmis 6nemli
adimlar olarak degerlendirilebilir.

3.3. Rusya-Ukrayna Savasimin Deniz Yetki
Alanlarina EtKkisi

Rusya’nin, NATO’ya iiye olmak isteyen
Ukrayna’ya 24 Subat 2022 tarihinde bagslatmig
oldugu saldirilar kisa siire igerisinde savasa
doniigsmiistiir. Saldirilar daha ¢ok Rus kokenli
halkin yogun olarak yasadigi kiy1 kentlerine
yapilmistir. Yapilan bu saldirilar sonucu Kirim
Yarimadasinin kuzey dogusunda yer alan Azak
Denizi’ne kiyisi1 bulunan Mariupol, Donetsk ve
Donbas bolgeleri ile Kirim Yarimadasinin kuzey
batisinda yer alan Karadeniz’e kiyis1 bulunan
Kherson (Sekil 8) bolgesi Rus askerleri
tarafindan  kontrol edilmeye baslanmistir.
Saldirilarin agirlikli olarak yapildig bolgeler goz
Oniine alindiginda, Ukrayna’nin Karadeniz ve
Azak Denizi ile olan irtibatinin kesilmesinin
amaclandig1 anlagilmaktadir.
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Areas of Russian military control in Ukraine
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Sekil 8. Nisan 2022 itibariyle Rusya’nin
saldirida bulundugu ve Rus askerleri tarafindan
kontrol edilen bolgeler (BBC News, 2022)

Mevcut durum korunarak savasin sonug¢lanmasi
halinde, Rus askerlerinin kontroliindeki Ukrayna
kiyillarinin Karadeniz ve Azak Denizi’ndeki
deniz yetki alanlar1 da Rusya’nin kontroliine
gecmis olacaktir.

4. SONUCLAR

Sonug olarak;

e Rusya’nin Kirim’t ilhak etmesi sonucu
Karadeniz’deki Ukrayna’ya ait MEB’nin
yaklasik ¥4’ fiili olarak Rusya’nin kontroliine
gecmistir. Boylelikle Rusya hem
Karadeniz’deki  deniz  giiclinii  artirma
imkanina kavusmus hem de dogal kaynaklar
sahasini artirmistir.

e Ukrayna, sadece stratejik 6neme sahip toprak
kaybetmemis, kaybettigi topraklarin dogal
hakki olan deniz yetki alanlarin1 da
kaybetmistir.

e Rusya’nmin MEB smir1 Romanya’nin MEB
sinirina dayanmustir. Tiirkiye-Ukrayna MEB
smirmin tamamu fiilin Tiirkiye-Rusya MEB
sinirina doniismiistiir.

e Ukrayna tarafindan isletilen Karadeniz-Azak
Denizi arasinda biiyiik ticari gemiler igin tek
gecis  yolu olan Ker¢ Bogazi’ndaki
Yenikalsky Kanali’'nin kontrolii Rusya’ya
gecmistir. Bu da Ukrayna’nin hem gelir
kaybima hem de deniz yoluyla ticarette

sorunlar yagamasina neden olmustur.

e Haziran 2022 itibariyle yaklasitk 6 aydir
devam  etmekte olan  Rusya-Ukrayna
savaginin sonunda, Rusya’nin Karadeniz ve
Azak Denizi’ndeki deniz yetki alanlarini daha
da artirmasi, Ukrayna’nin ise her iki denize
olan kiyilarim1 ve dolayisiyla deniz yetki
alanlarin1 kaybetmesi kuvvetli olasilik olarak
goriilmektedir.
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ABSTRACT

This study was carried out to determine some population parameters of wedge clam (D. trunculus) in
Sinop (South Black Sea coasts). In the monthly samplings, a total of 1417 individuals were caught
and the smallest, largest and average shell lengths were determined as 6.94 mm, 33.78 mm and 19.637
+0.1202 mm, respectively. Only 108 (7.6%) of the sampled individuals were 2.5 cm or larger, which
is the current minimum catch length.

While the average shell width as 11.945 + 0.0650 mm and the ratio of crustal width to shell length
was determined as 0.613 £ 0.0008, mean shell height and the ratio of shell height to shell length was
estimated as 6.192 + 0.0409 mm and 0.314 + 0.00046. The length—weight relationship and Fulton's
condition factor for all sampled individuals was estimated as W=0.00022 L>#2%2 (r=0.992) and as
0.00013 + 0.0000004, and the mean meat yield ratio of samples was determined as 0.352 + 0.0016.
It was determined that reproduction occurring in April and May and the sex ratio was 0.953:1.
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OZET

Bu calisma Sinop kiyilarinda kum sirlaninin (D. trunculus) bazi populasyon parametrelerini
belirlemek amaciyla yiiriitiilmiistiir. Aylik olarak yapilan 6rneklemelerde toplam 1417 adet birey elde
edilmis, en kiigiik, en biiyiik ve ortalama kabuk boyu sirasiyla 6.94 mm, 33.78 mm ve 19.637 +0.1202
mm olarak belirlenmistir. Orneklenen bireylerin sadece 108 adedi (%7.6) gegerli asgari avlama boyu
olan 2.5 cm ve daha biiyiik bireylerden olusmaktadir.

Ortalama kabuk genisligi 11.945 + 0.0650 mm, kabuk genisliginin kabuk boyuna oran1 0.613 =+
0.0008 olarak belirlenirken, ortalama kabuk yiiksekligi 6.192 + 0.0409 mm ve kabuk yiiksekliginin
kabuk uzunluguna boyuna oran1 0.314 £ 0.00046 olarak tahmin edilmistir. Orneklenen tiim bireyler
icin boy-agirlik iliskisi denklemi W=0.00022 L2362 (r=0.992), Fulton’un kondisyon faktorii
0.00013 + 0.0000004 ve ortalama et oram 0.352 £ 0.0016 olarak hesaplanmistir. Ureme Nisan ve
Maysis aylarinda gergeklesmekte olup cinsiyet orant 0.953:1 olarak tespit edilmistir.

Anahtar sozciikler: Donax trunculus, kum sirlani, sekilsel 6zellikler, populasyon parametreleri

1. GIRIS

Cift kabuklular kolay elde edilebilirligi
nedeniyle insanlik tarihinin ilk giinlerinden bu
yana besin ve diger amaglarla degerlendirilen bir
canli grubudur (Minkel, 2007). Kum sirlani
(Donax trunculus Linnaeus, 1758) Akdeniz
havzasinda Karadeniz’den Cebel-i Tarik’a kadar
ve Atlas Okyanusu’nda Kuzey Afrika ve Giiney
Avrupa kiyilarinda s1g sularda dagilim gosterir
(Fischer vd., 1981). Ozellikle Akdeniz
iilkelerinde toplanarak tliketilen ticari degeri
olan bir tiir olmasina ragmen istatistiklerde tiire
ait veri bulunmadigi i¢in av miktarina iliskin
bilgi bulunmamaktadir.

Donax trunculus iizerine hem iilkemizde hem de
Akdeniz havzasi ve Atlas Okyanusu’nda
yapilmis pek cok c¢alisma mevcuttur. Deval
(2009) Marmara Denizi’'nde tiiriin stoka yeni
birey katilimi ile ilgili yaptigi calismasinda
bliylime ve Oliim oranlarini belirlemistir.
Colakoglu ve Toka¢ (2011) bati Marmara
Denizi’nde populasyon yapisini inceleyerek
stoklarin boy dagilimini, boy—agirlik iliskisini,
bliylime parametrelerini, yasam ve Olim
oranlarin1 aragtirmiglardir. Colakoglu (2020)
giiney Marmara Denizi’'nde Chamelea gallina ve
D. trunculus avciliginda kullanilan mekanik ve
el dreci tarafindan yakalanan hedef dis1 av ve
1skarta miktarini belirlemis, karakterize etmis ve
iskartaya ¢ikarilan tiirlerin  6liim oranlarini
tahmin etmistir. Farkli dreg¢ tiirlerinin bentik
habitatlar  iizerindeki etkileri incelenerek
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bivalvia avciliginin siirdiirtilebilirligi acisindan
bentik topluluklara en az zarar veren dreg
tiirlerinin belirlenmesini Onermistir. Aydin vd.
(2020) Karadeniz'in Ordu kiyisinda tiirlin
biliyiime ve sekilsel 6zelliklerini incelemislerdir.
Yilmazer (2005) Istanbul-Sile kiyilarinda tiiriin
ovaryum yapisini ve yumurta olusum siirecini
incelemistir. Ozden vd. (2009) Tekirdag
kiyilarinda C. gallina ve D. trunculus tiirlerinde
1z minerallerin konsantrasyonlarini
belirlemislerdir. Bat vd. (2018) Igneada
kiyillarinda  tlirin @~ agir  metal miktarini
degerlendirmislerdir. Altug vd. (2008) Tekirdag
kiyilarindan toplanan C. gallina ve D. trunculus
bireylerinde indikatér ve baz1  patojen
bakterilerin varligimi arastirmiglardir. Tan ve
Kizilkaya (2019) Karadeniz Kocaeli-Kefken
kiyisinda  tiirdeki agir metal  birikimini
aragtirmiglardir. Karadeniz’de Donax tiirlerinin
gida olarak kullanimi disinda biyoindikator tiir
olarak  yasadiklar1 ekosistemin sagliginin
gostergesi olmalart stoklarin takip edilmesini

zorunlu kilmasit nedeniyle bu arastirma
yuriitilmustiir.
2. MATERYAL VE YONTEM

Bu arastirma 4 Kasim 2021-11 Ekim 2022
tarihleri arasinda Sinop kiyilarinda, Akliman
bolgesinde 0-1 m derinlikteki s1g sularda
(42°2'44.08"K - 35°2'39.77"D) yiritiilmiistiir
(Sekil 1). Orneklemelerde 33.3 cm genislige, 16
cm yiikseklige sahip, torba uzunlugu 120 cm ve
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g6z acikligi 12 mm olan ahsap sapli el direci
kullanilmigtir (Sekil 2).

Sekil 2. Orneklemede kullanilan el direci

Her ay aym bolgeden ornekleme yapilmistir.

Diregten c¢ikan materyal ayiklanmis ve
yikandiktan sonra kapakli plastik kaba alinmigtir
(Sekil 3). Orneklerin canli kalmas1 ve

kurumamas: i¢in az miktarda deniz suyu ile
birlikte laboratuvara gotiiriilmiis ve biyometrik
Olgtimler ayni giin yapilmistir. Boy dl¢timlerinde
elektronik kumpas, agirlik 6l¢iimlerinde 0.01 g
hassasiyetli elektronik terazi kullanilmistir.
Donax turunculus bireyleri {lizerinde yapilan
uzunluk 6l¢iimleri Sekil 4’de verilmistir.

12

37 Kabuk Yuksekligi
(H)

Sekil 4. Ornekler iizerinde yapilan uzunluk
Olctimleri

Her ay her boy smnifin1 temsil edecek sekilde
gayeli 6rnekleme ile segilen bireylerde cinsiyet,
et ve kabuk agirlig: tespit edilmistir. Cinsiyetin
tespitinde erkek ve disi bireylerin gonad rengi
farkinin gozlenmesi dikkate alinmistir (Gaspar
vd., 1999; Deval, 2009). Gonad rengi erkeklerde
turuncu, disilerde mavi goriiniime sahiptir (Sekil
5).
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Sekil 5. Disi (solda) ve erkek (sagda) bireylerde
gonad rengi farklilig

Cinsiyet oran1 bir cinsiyetteki bireylerin
sayisinin diger cinsiyete orani olarak Olciiliir
(Sapir vd., 2008). Bu ¢alismada erkek orami 1
kabul edilerek disi sayisiin erkek sayisina orani
(D/E) seklinde kullanilmastir.

Kabuk boyu (L) ile toplam agirlik (W) ve et
agirhgr (M) arasinda W= a L ve M= a L
seklinde logaritmik bir iliski vardir. Ortalama
kondisyon faktorii (a) bu denklemin kesme
noktasina, sekilsel katsay1 (b) ise egimine esittir.
Boylarin logaritmas1 (Log L) X, agirliklarin
logaritmas1 (Log W) Y kabul edilerek en kiiciik
kareler yontemi ile a ve b parametreleri
belirlenmistir.

por T
S (zx>

Loga= Y—bX,a =10"%¢

5

ZY_ > X

n

(1)

Kabuk boyu (L) ile kabuk genisligi (B) ve kabuk
yuksekligi (H) arasinda dogrusal bir iliski olup a
ve b katsayilar1 kabuk boyu ve yiiksekligi
Olctimleri dogrudan X ve Y kabul edilerek yine
en kiiciik kareler yontemi ile hesaplanmistir.
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yor T
S <2X)

a=Y -bX (Pauly, 1983)

ZY_ > X

PR @)

KF: Fulton’un Kondisyon Faktorii, L: Kabuk
Boyu, W: Toplam agirlik, M: Et agirhigi ve MY:
Et oran1 olmak {izere

(Nash vd., 2006) 3)

(4)

formdilleri ile hesaplanmistir.

Populasyon parametrelerinin hesaplanmas1 ve
istatistiksel testler MS Excel® uygulamasindaki
“Veri Cozlimleyici” araci ile yapilmustir.

3. BULGULAR
3.1. Orneklerin Boy Dagilimi

Calisma siiresince toplam 1417 adet birey
orneklenmistir. Orneklenen en kiiciik bireyin
kabuk boyu 6.94 mm, en biiyiik bireyin 33.78
mm olarak Ol¢lilmiis ve ortalama kabuk boyu
19.637 = 0.1202 mm olarak hesaplanmistir.
Aylara gore alman Ornek sayilari, ortalama
kabuk boylar1 ve standart hatalar Tablo 1’de
verilmistir.

En diisiik aylik ortalama kabuk boyu 16.535 +
0.9066 mm ile Ocak ay1 Orneklemesinde, en
bliyiik deger ise 21.928 + 0.6935 mm ile Mart
aymda Olclilmiis olup yapilan varyans analizi
sonucunda aylik ortalamalar arasindaki gozlenen
fark o6nemli (P<0.05) oldugu tespit edilirken
(Tablo 2) DUNCAN kontroliinde sadece en
diisiik ortalamaya sahip Ocak ay1 6rneklemesi ile
en yliksek degerlere sahip Mart ve Nisan aylari
arasinda gozlenen farklar istatistiksel agidan
onemli, diger aylar arasindaki farklar ise
onemsiz bulunmustur.

Arastirma siiresince aylik olarak oOrneklenen
bireylerin kabuk boylarinin boy siniflarina gore
dagilimi Tablo 3’te gosterilmistir.
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Tablo 1. Aylara gore 6rnek sayilar1 ve ortalama kabuk boylari

Aylar Min. Max. Ortalama  StHaa N
Ocak 10.08 27.04 16.535 0.9066 35
Subat 7.86 31.25 19.065 0.5327 90
Mart 12.39 31.42 21.928 0.6935 45
Nisan 10.56 32.11 20.998 0.8020 44
Mayis 8.32 33.78 18.602 0.4281 163
Haziran 6.94 30.65 20.032 0.2236 343
Temmuz 9.60 33.46 18.250 0.4133 73
Agustos 13.45 29.21 20.121 0.4139 71
Eyliil 8.71 27.09 20.390 0.4026 103
Ekim 9.62 27.23 19.852 0.4679 85
Kasim 7.64 29.27 19.426 0.2757 248
Aralik 10.22 31.85 20.094 0.3875 117
Genel 6.94 33.78 19.637 0.1202 1417

Tablo 2. Aylik ortalama kabuk boylar1 arasinda gozlenen farka iliskin varyans
analizi sonuglari

ANOVA

Varyans Kaynagt SS df MS F P-degeri  F dl¢iitii
Gruplar Arasinda 1166.92 11 106.0836 5.355677 2.28E-08 1.795452
Gruplar I¢inde 27829.82 1406 19.8077

Toplam 28996.74 1417

Tablo 3. Orneklenen D. trunculus bireylerinin boy siniflarina gére dagilimlar

Bo();nsr::)"ﬁ Ocak Subat Mart Nisan Mayis Haziran Temmuz Agustos Eylill Ekim Kasim Aralk Genel
8 0 1 0 0 1 7 0 0 1 0 1 0 11
10 2 4 0 2 10 4 1 0 4 6 3 2 38
12 7 9 2 5 17 13 1 0 2 2 28 13 929
14 14 12 4 2 27 18 7 4 3 2 25 6 124
16 0 6 1 2 18 31 20 11 5 9 8 4 115
18 1 4 1 0 11 44 17 14 18 16 20 6 152
20 0 16 7 5 17 59 15 13 19 15 60 27 253
22 5 15 13 9 21 89 5 12 20 11 56 33 289
24 3 15 7 15 23 57 5 13 21 16 32 21 228
26 2 6 4 1 9 15 1 1 9 7 10 3 68
28 1 0 3 1 4 3 0 2 1 1 4 1 21
30 0 1 2 1 4 3 0 1 0 0 1 0 13
32 0 1 1 1 0 0 0 0 0 0 0 1 4
34 0 0 0 0 1 0 1 0 0 0 0 0 2
Toplam 35 90 45 44 163 343 73 71 103 85 248 117 1417

Tiim bireylerin boy dagilimi dikkate alindiginda  alan 25 mm lik minimum avlama boyundan
arastirma siiresince alman orneklerin  kiigiik olduklar1 goriilmektedir (Sekil 6).
%89.2°sinin (1264 adet) gecerli mevzuatta yer

14
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Sekil 6. Arastirma siiresince 6rneklenen tiim bireylerin boy siniflarina gore dagilimlari

3.2. Biyometrik iliskiler

Yapilan hesaplamalar sonucunda 6rneklenen tiim
bireylere ait ortalama kabuk boyu (L) 19.637 +
0.1202 mm olarak, ortalama kabuk genisligi (B)
11.945 + 0.0650 mm olarak hesaplanmis, kabuk
genigliginin (B) kabuk boyuna (L) oran1 ortalama
0.613 £+ 0.0008 olarak belirlenmistir. Bu iki
parametre arasinda B =1.4879 + 0.5325 L
(r=0.985) seklinde kuvvetli dogrusal bir iligki
oldugu tespit edilmistir (Sekil 7).

~ 25
g B=1.4879 +0.5325 L
5 20 1 1=0.985 Sept
Z 15
=
& 10 :
-
2 5
2
0 T T T 1
0 10 20 30 40

Kabuk Boyu (mm)

Sekil 7. Orneklenen tiim bireylere ait kabuk boyu
— kabuk genisligi arasindaki iligki

Arastirma siiresince 6rneklenen tiim bireylere ait
ortalama kabuk yiiksekligi (H) 6.192 £+ 0.0409
mm olarak ve kabuk yiiksekliginin kabuk boyu
orani ortalama 0.314 + 0.00046 olarak
hesaplanmistir. Ayrica kabuk yiiksekligi ile
kabuk boyu arasinda H= -0.3534 + 0.3333 L
(r=0.979) seklinde dogrusal kuvvetli bir iliski
oldugu belirlenmistir (Sekil 8).
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Sekil 8. Kabuk boyu ile kabuk yiiksekligi
arasindaki iliski

1417 bireye ait ortalama kabuk yiiksekligi 6.192
+ 0.0409 mm olarak hesaplanmis olup kabuk
yuksekliginin (H) kabuk genisligine (B) orani
ortalama  0.5137 £  0.00010  olarak
hesaplanmistir. Bu iki parametre arasinda H= -
1.133 +0.6133 B (r=0.974) seklinde dogrusal ve
kuvvetli bir iliski oldugu tespit edilmistir (Sekil
9).
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arasindaki iligki

3.3. Boy — Agirhik iliskisi

Arastirma siiresince alinan 1417 adet 6rnek toplu
olarak degerlendirildiginde boy—agirlik iligkisi
denklemi W=0.00022 L*%?%? (1=0.992) olarak

tahmin edilmistir (Sekil 10). Aylik 6rneklerde
ayrt ayrt yapilan hesaplamalar sonucunda
belirlenen  boy—agirlik  iliskisi  denklem
parametreleri Tablo 4’te gosterilmistir.

W =10.00022 1282962
r=10992

Agirhik (gr)

20 30 40
Boy (mm)

10

Sekil 10. Orneklenen tiim bireylerde boy—agirlik
iligkisi

Tablo 4. Arastirma stiresince Donax trunculus 6rneklerinde aylik boy—agirlik iligkisi denklemi

parametreleri

ParametreOcak Subat Mart Nisan Mayis

Haziran Temmuz Agustos Eyliill Ekim Kasim Arahk Genel

a

0.00017 0.00019 0.00039 0.00027 0.00019 0.00021

0.00035 0.00029 0.00030 0.00024 0.00021 0.00018 0.00022

b 2.89498 2.88194 2.63551 2.75880 2.87891 2.83621 2.66397 2.73982 2.72359 2.79536 2.82787 2.89304 2.82962
r 0.996 0994 0.993 0.997 0.996 0990 0988 0.990 0.984 0994 0.992 0.994 0.992
N 35 90 45 44 163 343 73 71 103 85 248 117 1417
3.4. Kondisyon Faktorii kondisyon artmakta ve yumurtlama sonrasi

Boy—agirlik iliskisinden hesaplanan aylik ve
genel kondisyon faktorii (a) Tablo 4’de ilk satirda
verilmis olup en kiigiik deger 0.00017 ile Ocak
ayinda, en biiylik deger ise 0.00039 ile Mart
aymnda hesaplanmistir. Tiim bireylere ait KF
degeri ise 0.00022 olarak belirlenmistir.

Fulton’un kondisyon faktorii degerleri ise Mayis
ayinda 0.00014, diger tiim aylarda 0.00013
olarak hesaplanmistir. Her iki ydntemle
hesaplanan KF degerleri Orneklerin gonad
gelisimi gozlemleriyle paralellik gostermektedir.
Kis bitiminden itibaren gonad gelisimi ile

16

sonbaharda tekrar azalmaktadir.

3.5. Et Verimi

Arastirma siiresince 605 bireyden et agirlig
Olglimleri almmis ve yapilan hesaplamalar
sonucunda ortalama et orant 0.352 (%35.2) +
0.0016 olarak belirlenmigtir. Aylara gore
ortalama et orani en diisiik %32.6 ile Kasim
aymda, en yiiksek ise %37.2 ile Mayis ayinda
gerceklesmistir (Tablo 5, Sekil 11).
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Tablo 5. Aylik ortalama et oranlari,

standart hatalar1 ve birey sayist (N)

Aylar Ocak Subat Mart

Nisan Mayis Haziran Temmuz Agustos Eyliil

Ekim Kasim Aralik Genel

We/Wr 0344 0364 0366 0361 0372  0.349 0.338 0.342 0369 0.371 0.326 0.351 0.352
Sthata  0.0082 0.0068 0.0047 0.0049 0.0046 0.0035 0.0074 0.0066 0.0044 0.0039 0.0040 0.0061 0.0016
N 35 20 45 44 42 141 30 30 57 37 88 38 605

0.38 -

0.37 -

0.36 -

= 035 1
g’ 0.34 -
= 0.33 -

0.32 -

031 -

0.3 1 T 1 1 1 1 1 1 T 1 1 1
S SR S S L R S I S
w0 > P AP > & B S N N
FF TGS T EE

Aylar

Sekil 11. Et oraninin aylara gore degisimi

Kabuk boyu ile et agirhig arasinda yapilan
regresyon analizi sonucunda, et agirligi (M) ile
kabuk boyu (L) arasinda M= 0.00006 L>%!
(r=0.982) seklinde kuvvetli bir logaritmik iligki
oldugu tespit edilmistir (Sekil 12).

0.953:1 olarak tespit edilmistir (Sekil 13).
Cinsiyet oranlar1 arasinda gozlenen farkin
istatistiksel olarak onemsiz (P>0.05) oldugu
belirlenmistir.

L. ® Ocak
1.8 1 M =0.00006 L2951 . o Subat
1.6 4 =0.982 [
14 Mart
5
= 1.2 Nisan
2]
= e Mayis
% 08 .
s 06 ® Haziran
0.4 4 e Temmuz
0.2 4 ® Apfustos
0 T T |
20 30 40 © Eylil

0 10
Kabuk Boyu (mm)

Sekil 12. Et agirlig1 ile kabuk boyu arasindaki
iligki

3.6. Cinsiyet ve Ureme

Yapilan gozlemlerde bireyler 13.5 mm kabuk
boyuna ulastiktan sonra ilk kez gonadlarda
renklenme belirlenmistir. Cinsiyeti tespit edilen
bireylerin  %48.8’1 disi, %51.2’s1  erkek
bireylerden olugmakta olup cinsiyet orani

Sekil 13. Disi ve erkek bireylerin oranlari

16 mm’den biiylikk kabuk boyuna sahip
bireylerde gonadlarda renklenme oran1 Mart
aymnda %35.6 iken Nisan ve Mayis aylarinda
%100, Haziran ayinda %34.1’e, Temmuz ayinda
%10.5’e diusmiistiir (Sekil 14). Buna gore
arastirma bolgesinde Mart ayinda gonadlarin
olgunlasmaya bagladigt ve Temmuz ayinda
iiremenin tamamlandig1 sdylenebilir.

17
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Sekil 14. Aylara gore gonadlarin olgunluk oranlar

4. TARTISMA VE SONUC

Ulkemizin o6nemli balik¢ilik merkezlerinden
birisi olan Sinop kiyilarinda (Erdem vd. 2019)
kum sirlaninin = (Donax  trunculus) bazi
populasyon ozelliklerinin ele alindig1 bu ¢aligma
aylik Orneklemelere dayali olarak bir yil
stirdiiriilmustiir. 12 mm torba goz acikligina
sahip el direci ile toplam 1417 adet birey
orneklenmis olup en kiiciik bireyin kabuk boyu
6.94 mm, en biiyiikk bireyin 33.78 mm olarak
Ol¢iilmiis ve ortalama kabuk boyu 19.637 =+
0.1202 mm olarak hesaplanmistir. Aylik olarak
orneklenen bireylerin ortalama kabuk boylar
arasinda gozlenen farklarin 6rnekleme yapilan
giinkii dalga durumu gibi deniz kosullarina bagh
oldugu soylenebilir. Deval (2009) Marmara
Denizi’nde 12 mm g6z agikliginda direglerle
yaptiklar1 ¢alismada orneklerin ortalama kabuk
boyunu 20 mm, Colakoglu ve Tokac¢ (2011)
Canakkale Bogaz1 ve Bati Marmara kiyilarinda
16 mm elek araligt olan direcle yaptiklar
caligmada 28.7 mm, Aydin vd. (2020) Ordu ili
kiyilarinda 13 mm torba g6z agikligina sahip el
direci ile yaptiklar1 ¢alismada 18.6 mm olarak
belirlemistir. Sonuglardaki farkliliklar her bir
caligmada kullanilan 6rnekleme yonteminin ve
av aracinin 1zgara arali§i veya ag gozi
genisliginin farkli olmasindan kaynaklanabilir.
Populasyonu tam yansitabilmesi i¢in
orneklemede kullanilan el direcinin goz agikligi
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kii¢iik tutulmus ve bu nedenle toplanan bireylerin
icinde sadece %7.6’s1 gecerli yasalarda (Resmi
Gazete, 2020) belirtilen asgari avlama boyu olan
2.5 cm ve daha biiyiik bireylerden olusmustur.
Kiiclik bireyleri avlamadan ekonomik ve yasal
boydaki bireylerin toplanabilmesi igin ticari
avcilikta kullanilacak av aracinin ag gozii veya
1zgara araligmin tebligde belirtilen biyiiklige
uygun olmasi yararh olacaktir.

Orneklenen tiim bireylere ait kabuk genisliginin
(B) kabuk boyuna (L) orani ortalama 0.613
+0.0008 olarak belirlenmis ve aralarinda B
=1.4879 + 0.5325 L seklinde kuvvetli dogrusal
bir iligki oldugu tespit edilmistir. Aydin vd.
(2020) Ordu 1li kiyilart i¢in B=1.4455 + 0.4991
L olarak tespit etmis olup, sonuglar bu ¢aligma ile
uyumludur. Ortalama kabuk yiiksekligi / kabuk
boyu oram1 0.314 £ 0.00046 olarak
hesaplanmistir. Ayrica kabuk yiiksekligi ile
kabuk boyu arasinda H = -0.3534 + 0.3333 L
seklinde dogrusal kuvvetli bir iligki oldugu ve
Aydin vd. (2020) tarafindan elde edilen H=
0.0839+0.2895L degeri ile uyumlu oldugu tespit
edilmistir (Sekil 14).

Kabuk yiiksekligi (H) ile kabuk genisligi
arasinda H=-1.133 +0.6133 B seklinde dogrusal
ve kuvvetli bir iliski oldugu tespit edilmis olup
Aydin vd. (2020) tarafindan elde edilen H= -
0.0670 + 0.5722 B sonucu ile benzerdir (Sekil
15).
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Sekil 15. Giiney Karadeniz’de yapilan iki ¢alismanin sonuglarinin karsilastirilmasi

Arastirmada tiim bireyler i¢in boy—agirlik iliskisi
denklemi W=0.00022 L*%?%? (1=0.992) olarak
tahmin edilmistir. En diisiik genel kondisyon
faktori (a) 0.00017 ile Ocak ayinda, en biiylik
deger ise 0.00039 ile Mart ayinda tespit
edilmistir. Sekilsel katsayinin (b) Mart ayinda
2.63551 ile en diisiik, Ocak ayinda 2.89498 ile en
yiksek degere ulastig1 belirlenmistir. Aydin vd.
(2020) tarafindan a degeri 0.0001 ve b degeri ise
2.9659 olarak tespit edilmis olup bu ¢alismaya
gore kondisyon faktorii daha  disiiktiir.
Colakoglu (2014) ise a degerini 0.0003 ve b
degerini 2.6855 olarak belirlemis olup nispeten
bu ¢alisma sonuclarina daha yakindir. Colakoglu
vd. (2019) Marmara Denizi’nin glineyinde a
degerini 0.0003 ve b degerini 2.71 olarak
belirlemis olup bu arastirma ile daha uyumludur.
Petetta vd. (2019) Tiren Denizi’'nde a degerini
0.00029, b degerini 2.77, Adriyatik Denizi’nde a
degerini  0.0006, b degerini 2.48 olarak
hesaplamistir (Sekil 16).
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Sekil 16. Cesitli ¢calismalarin kabuk boyu — toplam agirlik iliskisi grafiklerinin karsilastirilmast.

Cinsiyet orant 0.953:1 olarak hesaplanmais,
iremenin  Mart-Haziran  aylar1  arasinda
gerceklestigi tespit edilmistir. Diger
caligmalarda cinsiyet oranmi degiskenlik
gostermektedir.  Deval  (2009) Marmara
Denizi’nde yaptiklar1 ¢aligmada cinsiyet oranini
0.906:1 olarak tespit ederken, Gaspar vd. (1999)
Portekiz kiyilarinda 0.821:1 olarak, Yilmazer
(2005) Karadeniz’de Sile kiyilarinda yaptigi
caligmada 1.12:1 olarak tespit etmistir.
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ABSTRACT

The most preferred mode of transportation among the international transportation modes in Turkey
and in the world is maritime transportation. A significant part of world trade is carried out by sea.
The reason why the sea route is preferred more than other transportation modes; low cost and easy
transportation of large quantities of goods. In addition, materials transported by sea include both
production and end-use products. The use of maritime transport, which is preferred due to its cost
advantage, in international trade, is also effective on economic growth. In this study, the relationship
between seaborne exports and imports and economic growth in Turkey has been examined. For this
purpose, ARDL limit test was applied. Based on the data for Turkey between the years 2013-2021, a
long-term relationship has been determined between economic growth, export by sea, and import by
sea. According to the results obtained, a positive relationship was found between export by sea and
economic growth, and a negative relationship between import by sea and economic growth. In the
model tested for the Turkish economy, it was concluded that the long-term transport of international
trade by sea has an effect on economic growth.
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OZET

Tiirkiye’de ve diinyada uluslararas1 tagimacilik modlar1 arasinda en fazla tercih edilen tagima modu,
denizyolu tagimaciligidir. Diinya ticaretinin onemli bir kismi1 deniz yoluyla yapilmaktadir. Deniz
yolunun diger tasima modlarina gore daha fazla tercih edilmesinin nedeni; diisiik maliyetli olmasi ve
biiyiik miktarda mallarin kolay tasinmasidir. Ayrica deniz yoluyla tasinan malzemeler hem tiretim
hem de nihai kullanim {iriinlerini kapsamaktadir. Maliyet avantaji nedeniyle tercih edilen deniz yolu
tagimaciliginin uluslararasi ticarette kullanilmasi, ekonomik biiyiime {izerinde de etkilidir. Calismada
Tiirkiye’de deniz yoluyla gerceklesen ihracat ve ithalatin ekonomik biiylime ile olan iliskisi
incelenmistir. Bu amagla ARDL sinir testi uygulanmistir. Tiirkiye icin 2013-2021 yillar1 arasindaki
verilerinden hareketle ekonomik biiylime, deniz yoluyla ihracat, deniz yoluyla ithalat arasinda uzun
donemli iligki tespit edilmistir. Elde edilen sonuglara gore deniz yoluyla ihracat ile ekonomik biiytime
arasinda pozitif, denizyoluyla ithalat ile ekonomik biiyliime arasinda ise negatif yonlii bir iliski
saptanmistir. Kisa donem katsayilarinin uzun dénem katsayilari ile tutarli oldugu gozlemlenmistir.
Tiirkiye ekonomisi i¢in test edilen modelde, uzun doénemde uluslararasi ticaretin denizyoluyla
taginmasinin ekonomik biiyiime iizerinde etkisi oldugu sonucuna ulasilmistir.

Anahtar sozciikler: Deniz Yoluyla Ticaret, Uluslararas1 Ticaret, ARDL Smir Testi, Ekonomik
Blyiime

1. GIRIS tiketim harcamalari, yatirim harcamalar1 ve

kamusal harcamalar toplamindan ihracat ve
Uluslararast  Denizcilik  Orgiitii’niin  (IMO) ithalat farki alinarak hesaplanmaktadir. Eger fark
verilerine gore diinya ticari tasimaciliinin  ithalat lehine ise ekonomik biiylimeye etkisi
yaklasik %801 denizyolu ile gerceklesmektedir.  olumsuz, ihracat lehine ise ekonomik biiyiimeye
Ekonomik faaliyetlerin devami i¢in gerek  etkisi olumludur. Gelismekte olan iilkelerin
hammaddelerin temin edilmesi gerekse nihai  ekonomik biiylime siirecinde ihracat ve ithalatin
mallarin ulagtirilmas1 deniz tasimaciligi ile  rolii onemlidir. Az gelismis iilkeler ekonomik
yapilmaktadir. Ayrica deniz tagimaciliginda  biiylimelerini saglayabilmek icin sanayi ve
kullanilan limanlar bulundugu bolge ve iilkenin  yatirirm mallarini, ihracattan elde ettikleri gelir
gelismesine ve kalkinmasina katki  sayesinde temin edebilirler. Dolayisiyla
saglamaktadir. Kiiresellesme olgusu sonucunda  biliylimenin hizlanmasi igin ihracat gelirlerinin
iretim ve tiketim mallart wulusal sinirlart  artinlmast  gerekmektedir.  Dis  ticaretin

asmistir. Bu durum da diger tasima modlarima  denizyoluyla gerceklesmesi, denizyolu
gore daha diislik maliyet ve daha biiyiik 6l¢ekli  ticaretinin diger tasima modlarina gére avantajhi
parsiyel tasimacilik imkani sunan denizyolu  olmasi nedeniyle biliyiimeye katkis1

tasimaciliginin 6nemini artirmistir. (Korkmaz,  yadsinamazdir (Tunali ve Akargay, 2018).

2012). Yiksek giivenlik imkanlarmma da sahip  Literatiirde denizyoluyla tasinan ihracat ve
olan denizyolu tasimaciligt enerji tiikketimi ithalatin ekonomik biiylime {izerindeki etkisinin
acisindan da farkliliklar arz etmektedir. Diger  arastirildigi caligmalar oldukca sinirli sayidadir.
tasima tiirlerine gore mallarin ulastirma siiresi ~ Gergeklestirilen calismalarda denizyoluyla dis
uzun olsa da yiiksek miktarda yiiklerin taginmas1  ticaret degiskeni; tasinan yiik miktar1 ton bazinda
ekonomikligi agisindan avantajlidir. Diinya ele alinmistir. Ayrica biiyiime degiskeni de
ticaretinde de kiiresellesmeye katkis1 acisindan  Sanayi Uretim Endeksi olarak kullamlmustir.
onemlidir (Dogan, 2020). Ekonomik biiyiime Elde edilen sonuglar ise denizyoluyla ihracat,
iktisadi literatiirde Gayrisafi Yurtici Hasila’da  denizyoluyla konteyner tasimaciligi ile sanayi
bir 6nceki yila gére en az bir birimlik artis olarak  iiretim endeksi arasinda pozitif ve anlamli bir
tanimlanmaktadir. Gayrisafi Yurti¢i Hasila ise  iliski bulunmustur. (Usta ve Sar1, 2021; Ozer vd.,
ekonomide belli bir donemde iiretilen nihai mal ~ 2021) Dolayisiyla bu caligma ihracat ve ithalat
ve hizmetlerin parasal degerinin toplamidir.  degiskenlerinin  parasal  deger  bazinda
Harcama yontemine Gayrisafi Yurtici Hasila, kullanilmasi ve ekonomik biiyiime olarak
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Gayrisafi Yurti¢i Hasila verilerinin kullanilmasi
ile literatiire katki saglamayr Ongdrmektedir.
Tiirkiye Istatistik Kurumu 2021 verilerine gére
Tiirkiye’de ihracatin %59’u, ithalatin %58’1
denizyoluyla taginmaktadir. Bu nedenle deniz
yoluyla taginan ihracat ve ithalatin ekonomik
biliyiime {izerindeki etkisi 6nem arz etmektedir.
Calismada ampirik analiz icin ARDL Sinir Testi
yontemi kullanilmistir. Literatlir taramasina yer
verilmis ardindan analizde kullanilan yontem
anlatilmistir ~ ve  elde edilen  sonuglar
yorumlanmastir.

2. LITERATUR

Tiirkiye’nin deniz ticareti ile ilgili galismalar
oldukca siirli sayidadir. Yapilan ¢alismalar
genellikle ihracatin ve/veya ithalatin tiim tasima
modlarinin toplami1 ile ekonomik biiylime
arasindadir. Thracat, ithalat ve ekonomik biiyiime
degiskenleri  ile  gergeklestirilenler  es-
biitinlesme  ve  nedensellik  {izerinedir.
Calismalarda  farkli donemler ve farkl
degiskenler kullanildigindan, sonuglar1 da
farklilik  gostermektedir. Son  donemlerde
nedensellik testleri kullanilan yazinlarin bir
kismi nedenselligin yoniinii; ihracattan ithalata
dogru (Akcan ve Metin, 2018; Camurdan, 2013;
Dereli, 2018; Kizildere, 2020), bir kismi
ithalattan ihracata dogru (Akkas ve Oztiirk,
2016; Balkanli, 2019; Yavuz ve Karakas, 2021)
bulmuslardir. Yine ihracat, ithalat ve ekonomik
bliyiime degiskenleri kullanilan g¢alismalardan
bir kismi (Aytag, 2017; Karabulut, 2018)
biiyiimeden ihracata dogru, (Ozbalci, 2015; Pata,
2017; Sahin ve Durmus, 2018; Yurdakul ve
Aydin, 2018) diger bir kismi ihracattan
biliylimeye dogru nedensellik oldugu sonucuna
ulagmiglardir. Acaraver ve Akyol (2017),
Hiiseyni ve Cakmak (2016), Ozbalc1 (2015),
Pata (2017) ve Sahin ve Durmus (2018)
ithalattan biiyiimeye dogru bir nedensellik
oldugu sonucunu ortaya koyarken; Ener vd.
(2015)  degiskenler arasinda nedensellik
olmadigmi savunmuslardir. Yine {i¢ degisken
arasinda es-biitiinlesme (uzun donemli iligki)
iliskisini inceleyen ampirik caligmalardan
bazilart (Camurdan, 2013; Ozbalci, 2015;
Dereli, 2018; Yenisu, 2019; Ogul, 2021; Yavuz
ve Karakas 2021), uzun doénemli iliskiyi
dogrulamiglardir. Uluslararas: literatiirde de
iilkelere 6zgii farkli sonuglart olan ¢alismalar
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mevcuttur.

Calismanin konusu olan deniz ticareti ve
ekonomik biiyiime degiskenleri kullanilarak
gerceklestirilen ulusal ve uluslararasi ¢caligmalar
asagidaki gibidir;

Tunali ve Akargay (2018), Tiirkiye’nin 2010-
2017 yillar1 arasinda deniz tasimacilig1 ve Sanayi
Uretim Endeksi iliskisini Regresyon analizi
kullanacak incelemislerdir. Deniz tasimaciligi
degiskeni icin ton bazinda deniz yoluyla taginan
yluk miktarin1 kullanmislardir. Gergeklestirilen
ekonometrik  analiz ~ sonucunda  sanayi
tiretimindeki %1'lik artisin deniz tasimaciligini
%0.55 oraninda artirdigini belirlemislerdir.
Osadume ve Uzoma (2020), “Deniz Ticareti ve
Ekonomik Kalkinma” baglikli calismalarinda
deniz yoluyla ihracat, ithalat, doviz kuru,
enflasyon orani, dis ticaret a¢ig1 ve insani
gelismislik endeksi degiskenlerini kullanarak
Nijerya i¢in deniz ticareti ve ekonomik kalkinma
arasindaki iliskiyi incelemislerdir. Caligmada
ARDL smir testi ve Granger nedensellik testi

kullanilmistir.  Degiskenler — arasinda  es-
biitiinlesme oldugu ve deniz ticareti ile
ekonomik kalkinma arasinda c¢ift yonli

nedensellik oldugu sonucuna ulagsmislardir.
Usta ve Sar1 (2021), Tiirkiye i¢in 2010-2019
doneminde aylik veriler kullanilarak deniz
ticareti ile ekonomik biiyiime arasindaki iligkiyi
ARDL smir testi yontemiyle incelemislerdir.
Calismada deniz ticareti i¢in toplam kabotaj,
transit ylikleme, bosaltma ve toplam ihracat-
ithalat yiik istatistikleri, sanayi iiretim endeksi ve
dis ticaret haddi degiskenleri kullanilmistir.
Ekonomik biliyiime ile deniz yolu ihracati
arasinda uzun dénemde anlamli bir iligki oldugu
sonucuna ulagmiglardir.

Ozer vd. (2021), 1991-2016 dénemi yillik
verileri ile Tiirkiye’de deniz yolu ve demir yolu
konteyner tagimaciligi ile ekonomik biiylime
arasindaki ARDL Smir Testi yontemi ile
incelemislerdir. Ekonomik biiylime ile deniz
yolu konteyner tasimaciligi arasinda kisa ve
uzun donemde pozitif ve anlamli bir iliski
oldugu, ekonomik biiyiime ile demir yolu
konteyner tagimacilig1 arasinda anlamli bir iliski
olmadig1 sonucuna ulagsmislardir.

Literatiir genel olarak degerlendirildiginde
caligmalarda denizyolu tagimacilifi gostergesi
olarak tasinan yiikk miktar1 verisi kullanilmistir.
Ulasilan sonuglar ise denizyolu tagimaciliginin
ekonomik biiylime iizerinde pozitif bir etkiye
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sahip oldugudur.
3. MATERYAL VE YONTEM
Calismada Tirkiye’nin = 2013-2021  yillan

arasindaki denizyolu ihracati ve denizyolu
ithalat1 3 aylik verileri kullanilarak ekonomik
bliylime arasindaki iliski  incelenmistir.
Degiskenler arasindaki iligki Pesaran vd. (2001)
tarafindan gelistirilen Auto-regressive
Distributed Lag (ARDL) modeli sinir testi ile
test edilerek es-biitiinlesme olup olmadigi, kisa
ve uzun donemli iligkinin varligi aragtirilmistir.
Analiz i¢in asagidaki model kurulmustur.

gsyih = B + Bdenihr + S denihr + & (1)

Analizde kullanilan degiskenler ve degiskenlere
iligkin agiklamalar Tablo 3’te gosterilmistir.

Tablo 3. Analizde Kullanilan Degiskenler

Degisken Sembol Kaynak
Deniz Yoluyla Tasinan denihr  Tiirkiye
Thracat (Bin ABD Dolar1) Istatistik
Kurumu
Deniz Yoluyla Tasinan denith  Tiirkiye
Ithalat (Bin ABD Dolar1) Istatistik
Kurumu
Biiyiime (GSYIH) gsyih  Tiirkiye
Istatistik
Kurumu

Tiirkiye’de deniz yoluyla uluslararasi ticaret ve
ekonomik biiyiime arasindaki iligkiyi incelemek
icin ilk Once serilerin logaritmasi alinmig ve
Augmented Dickey—Fuller (ADF) ve Philips
Perron (PP) birim kok testi uygulanmistir. Bu
testlerin  kullanilma nedeni  birim  kok
sinamasinda elde edilen sonuclarin
karsilastirilmasidir. Daha sonra Pesaran vd.
(2001) tarafindan gelistirilen Auto-regressive
Distributed Lag (ARDL) modeli smnir testi
yapilarak es-biitiinlesme, kisa ve uzun dénemli
iliski ve incelenen donemlerde yapisal kirilma
olup olmadig: test edilmistir.

ARDL sinir testi Pesaran ve Shin (1999) ve
Pesaran vd. (2001) tarafindan gelistirilen, es-
biitinlesme  iliskisinin  belirlenmesi  i¢in
kullanilmaktadir. Es-biitiinlesme iliskisini test
etmek amaciyla Engle Granger, Johansen gibi
testler kullanilmaktadir. Bu testlerde degiskenler
arasinda  es-biitiinlesme  iliskisinin  test
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edilebilmesi i¢in serilerin ayn1 dereceden
duragan olmalar1 gerekmektedir (Tar1, 2015).
ARDL sinir testi diger es-biitiinlesme testlerine
gore birtakim avantajlara sahiptir. Testin 6nemli
avantajlarindan bir tanesi, modelde kullanilacak
degiskenlerin dlizeyde veya birinci farkta
duragan olup olmamasina bakilmaksizin ARDL
siir testine imkan saglamasidir (Yildiz Contuk,
2021). Diger bir avantaji ise kii¢iik 6rneklem
biiylikliigiine sahip ¢aligmalarda uygulanmasidir
(Narayan ve Narayan, 2005). Ayn1 zamanda
ARDL sinir testi ile modelin kisa ve uzun donem
tahminleri yapilabilmektedir.

Calismada ARDL Sinir Testinin
uygulanabilmesi i¢in serilerin duraganliklarinin
saptanmast amaciyla ADF ve PP birim kok
testleri kullanilmistir. Duraganlik kosulunun
saglanmasmin ardindan ARDL Sinir testinin
gergeklestirilmesi i¢in ¢alismaya uygun model
(Esitlik 2) asagidaki sekilde kurulmustur.

m
Alnhgsyih =« + Zi:l Alnhgsyih, +
()

m . m .
Zi:O a,;Alndenihr,_; + Zi:O a;Alndenihr,_; +

aylngsyih, | + asindenihr,_; + a¢lndenith, | + u,

Modelde A fark operatoriinii, m gecikme
uzunluklarini xg sabit terimi,
X, 3 katsayilar1 kisa donem o, oX50¢ ise
uzun donem iliski dinamigini, u hata terimini
ifade etmektedir. Uygun gecikme uzunlugunun
belirlenmesi i¢in Akaike (AIC), Schwarz (SC)
gibi kritik degerlerinden faydalanilmaktadir.
Uygun gecikme uzunlugunun belirlenmesinin
ardinda es-biitiinlesme iligkisinin saptanmast
amaciyla F istatistikleri hesaplanmaktadir.
Hesaplanan F  istatistikleri  Pesaran  vd.
(2001)°deki alt ve tist kritik degerleri temel
alinarak karsilastirilmas1 gerekmektedir. Eger
hesaplanan F istatistik degeri kritik degerlerden
biiylik ise degiskenler arasinda es-biitiinlesme
iliskisinin oldugu, kritik degerlerin altinda ise es-
biitlinlesmenin  olmadig1  sonucuna ulasilir
(Pesaran vd., 2001). F istatistik degerine gore
esbiitiinlesme iliskisi saptandiktan sonra Once
degiskenler arasinda uzun donemli iligki asagida
kurulan ARDL Modeli (Esitlik 3) ile analiz
edilir.
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Alngsyih = o, + Zlil Alngsyih, + (3)

m
Zi=0 a,;Alndenihr,_, +

m
Zi:O ay;Alndenihr,_; + 4,

Daha sonra degigkenler arasinda kisa donemli
iliskinin tespiti i¢in ise ARDL ydntemine
dayanan hata diizeltme modeli yoluyla
incelenmektedir. Bu model asagidaki (Esitlik 4)
sekildedir:

. m .
Alngsyih =« + Zizl a,;Alnhgsyih, ; +

4

m m
Zi:O a,;Alndenihr,_; + Zi:O ay;Alndenihr,_, +

a,uec, |+ u,
Denklem 4’te A fark operatoriinii, m gecikme

Tablo 4. Birim Kok Testi Sonuglari

uzunluklarini, ifade etmektedir. ec;_; ise, uzun
donem iliskiden elde edilen hata terimleri
serisinin  bir donem gecikmeli degerini
gostermektedir. ec,_; isaretinin pozitif olmasi
durumunda serilerin uzun donemde denge
degerlerinden uzaklasacagini, negatif olmasi ise
kisa donemde seriler arasinda  olusan
dengesizliklerin uzun donemde ne kadarinin
dengeye gelecegini ifade etmektedir.

4. BULGULAR

Tiirkiye’de deniz yoluyla uluslararas: ticaret ve
ekonomik biiyiime arasindaki iligkiyi incelemek
icin modelin testinden 6nce Augmented Dickey—
Fuller (ADF) ve Philips Perron (PP) birim kok
testi uygulanmistir. Ulasilan sonuglar Tablo 4’te
verilmistir.

Degisken o ADF . . o PP . .
Sabitli Sabit ve Trendli Sabitli Sabit ve Trendli
Diizey
Lngsyih -2.8069 -0.2234 -1.9736 -05287
(1.000) (0.9889) (0.9998) (0.9990)
Lndenihr -1.2030 -2.8706 -0.9693 2.7758
(0.6621) (0.1837) (0.7533) (0.2151)
Lndenith -1.3347 -1.0469 -1.6982 1.2179
(0.6024) (0.9238) (0.4233) (0.8911)
1.fark
Alngsyih -6.6035" -7.6706" -6.5861" 7.7132*
(0.0000) (0.0000) (0.0000) (0.0000)
Alndenihr -7.7819" -7.9344" -8.1636" 11.1792"
(0.0000)" (0.0000) (0.0000) (0.0000)
Alndenith -5.2064" -5.4272" -5.2037" 5.4247"
(0.0000) (0.0000) (0.0000) (0.0000)

- Parantez icindeki degerler olasilik degerlerdir. *%1 anlamlilik diizeyini gostermektedir.

Tablo 5’te goriildiigli gibi gsyih, denihr, denith
serileri hem ADF hem de PP birim kok testi
sonuglarina gore diizeyde duragan olmayip,
birinci farklarinda duragandirlar.

Duraganlik kosulunun saglanmasinin ardindan
seriler arasinda es-biitiinlesme, uzun donemli
iliskinin varlig1 i¢in Esitlik 2 ile ARDL sinir testi
gerceklestirilecektir. Modelde uygun gecikme
uzunlugunun belirlenmesi i¢in AIC ve SC bilgi
kriterlerinden faydalanilarak gecikme uzunlugu
3 olarak alinmustir.
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Tablo 5. ARDL Sinir Testi Sonuclar1

k F Istatistigi | Alt Smir | Ust Sir
1(0) I(1)
2 30.60 3.74 5.06

Not: k bagimsiz degisken sayisini ifade etmektedir. Kritik
degerler Pesaran vd. (2001:300)’deki Tablo CI (ii) Case
II’den elde edilmistir.

Tablo 5’te elde edilen test sonuglarina gore F
istatistigi degeri Pesaran vd. (2001) tarafindan
hesaplanan tablo degerleri ile karsilagtirildiginda
%1 anlamlilik diizeyine ait kritik degerden daha
biiylik oldugu gozlemlenmektedir. Bu durumda
degiskenler arasinda es-biitiinlesme 1iligkisinin
oldugu sonucuna ulasilmistir. Diger bir ifade ile
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Tiirkiye’de denizyoluyla uluslararasi ticaret ve
ekonomik biiylime degiskenlerinin oldugu
modelde es biitiinlesme iligkisinin bulundugu
anlagilmaktadir. Es-biitiinlesme iliskisinin var
oldugu belirlendikten sonra, uzun ve kisa dénem
iligkilerin arastirilmasi siirecine gecilmistir.
Tablo 7°de wuzun donem katsayilar1 yer
almaktadir.

Tablo 6. ARDL (2,2,3) Modeli I¢in Uzun
Donem Katsay1 Sonuglari

< Standart T-
Degiskenler Katsay1 Hata istatistik Olasilik
Lndenihr 1.235 0.324 3.804 0.000
Lndenith -1.191 0.345 -5.536 0.000
C 32.063 9.003 3.561 0.001

Tablo 6’da ARDL (2,2,3) modeli i¢in uzun
donem katsay1 sonuglari incelendiginde denihr
ve denith degiskenlerinin katsayilari istatistiksel
olarak anlamli oldugu gozlemlenmektedir.
Ulasilan anlamli katsayilara gore Tirkiye’de
denizyoluyla ihracattaki %1’lik artis ekonomik

bliylimeyi  %1.235  oraninda  artirirken,
denizyoluyla  ithalat  %1.191 oraninda
azaltmaktadir.

Tablo 7’de kisa donem katsayilarn yer
almaktadir.

Tablo 7. ARDL (2,2,3) Modelinin Kisa Donem
Tahmin Sonuglari

Degiskenler Katsay1 St;ﬁizﬁ is taz; tigi Olasilik
A(Ingsyih(-1)) -0.8435 0.1299 -6.4917 0.0000
A(Indenihr) 0.2291 0.0513 4.4591 0.0002
A(Indenihr(-1))  0.1469 0.0537 2.7311 0.0119
A(Indenith) 0.1826 0.0625 2.9184 0.0077
A(Indenith(-1))  -0.0091 0.0666 -0.1368 0.8923
A(Indenith(-2))  -0.2429 0.0595 -4.0759 0.0005
ec,_,* -0.1412  0.0100 -11.7629 0.0000

Tablo 7°de kisa donem ait sonuglarda gortildiigii
iizere ec;_4 katsayisi, (-0.1412) negatif bir deger
almakta ve ayn1 zamanda bu katsayiya iliskin
olasilik degerinin de 0.05’den kiigiik anlaml
oldugu goriilmektedir. Diger bir ifadeyle uzun
donemde beraber hareket eden seriler arasinda,
kisa donemde meydana gelen sapmalarin
%0.14’{iniin diizelecegini ve 7.14 (1/0.14) ay
sonra uzun donemde dengeye gelecegini ifade
etmektedir. Degiskenler kisa donem katsayilari
acisindan degerlendirildiginde ise uzun dénem
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katsayilar1 ile tutarli oldugu goriilmektedir.
Deniz yoluyla ihracatin ekonomik biiylime
tizerindeki etkisi pozitif iken, denizyoluyla
ithalatinda da uzun donemde oldugu gibi
negatiftir.

Tablo 8. Tanisal Test Sonug¢lari

Istatistik

Testler - Olasilik
Degeri

Jarque-Bera Test 0.8496 0.6538
Ramsey RESET Test 2.5664 0.1007
Heteroskedasticity — Test:

Breusch-Pagan-Godfrey 0.9465 0.5059
Breusch-Godfrey  Serial

Correlation LM Test 0.2027 0.8180
Cusum ve Cusum of  Istikrarh Istikrarli
Squares Test

Olusturulan  ARDL  (2,2,3)  modelinin

gecerliligini saglayan tanisal test sonuglart Tablo
8’de verilmistir. Tanisal testler ile normallik,
model kurma hatasi, de§isen varyans ve oto
korelasyon sorunu olup olmadigi aragtirilmistir.
Jarque-Bera Testi ile modelin normal dagildigt
(olasilik degeri 0.05’ten biiyiikk), Ramsey
RESET Test ile model tanimlama hatast
olmadigr (olasilik degeri 0.05’ten biiyiik),
Heteroskedasticity Testi ile degisen varyans
sorunu olmadigi (olasilik degeri 0.05 ten biiytik)
ve Breusch-Godfrey Serial Correlation LM Testi
ile de oto korelasyon sorunu olmadig1 sonucuna
ulasilmistir. Modelin uygun ve sorunsuz oldugu,
ayrica elde edilen sonuglarin giivenilir oldugunu
sOylemek miimkiindiir.

5. SONUC VE ONERILER

Denizyoluyla uluslararasi ticaret Diinya’da ve
Tiirkiye’de en ¢ok tercih edilen tasima modudur.
Diinya ticaretinin yaklasik %801, Tiirkiye’nin
ise %87’si denizyoluyla gerceklesmektedir.
Denizyolunun diger tasima modlarina gére daha
fazla tercih edilmesinin nedeni, daha diisiik
maliyetle daha  biiylikk miktarda iirlin
tasimasindan kaynaklanmaktadir. Ayrica deniz
yoluyla taginan malzemeler hem iiretim hem de

nihai  kullanim  iriinlerini  kapsamaktadir.
Maliyet avantaji nedeniyle tercih edilen deniz
yolu tagimaciliginin  uluslararas1 ticarette

kullanilmast dolayisiyla dis ticaret hacmi ve
biiylime iizerinde etkilidir.

Deniz yolu tasimaciligi ile ekonomik biiyiime
arasindaki iliskiyi arastiran c¢aligmalara ait
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bulgular denizyoluyla tasinan dis ticaret ile
ekonomik biiylime arasinda bir iliski oldugu
yoniindedir. Literatiirde yapilan c¢aligmalarda
tasinan yiikk miktarlar1 ile ekonomik biiylime
iliskisine  odaklanilmistir. Bu  ¢alismada
Tiirkiye’nin deniz yolu ihracat ve ithalatinin
ekonomik biiylime ile olan iligkisi incelenmistir.
Bu amagla ARDL Sinir testi uygulanmigtir.
Tiirkiye icin  2013-2021 yillar1 arasindaki
verilerden hareketle ekonomik biiylime, deniz
yoluyla ihracat ve deniz yoluyla ithalat arasinda
uzun donemli iligki tespit edilmistir. Deniz
yoluyla ihracatta %1’lik artis ekonomik
bliylimeyi %]1.23 oraninda arttirirken, deniz
yoluyla ithalat ise %1.19 oraninda azaltmaktadir.

Kisa donem katsayilari acisindan
degerlendirildiginde ise uzun doénem ile tutarh
oldugu gozlemlenmistir. Hata  diizeltme

katsayisinin 0.14 olmasi kisa donemde meydana
gelen sapmalarin %0.14’liniin  diizelecegi ve
7.14 ay sonra dengeye gelecegini ifade
etmektedir. Tiirkiye ekonomisi i¢in test edilen
model sonuglarina gére uzun donemde
uluslararasi ticaretin deniz yoluyla tasinmasinin
ekonomik biiylime iizerinde etkili oldugu
sonucuna ulasilmigtir.  Literatiirde benzer
caligmalar kisith sayida olmasmna karsin tiim
tasima modlari ile ihracat ve ithalatin ekonomik
biliyiime tizerinde etkili oldugu sonucuna ulagan
caligmalar bulunmaktadir. Kiiresel 6l¢ekte deniz
yolu tagimaciliginin 6nemi yadsinamaz. Buradan
hareketle ¢alismanin farkli donemlerde, farkli
modellerle, degiskenler eklenerek test edilmesi
onerilmektedir.
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ABSTRACT

Some population features (length, weight, LWR, sex ratio and condition factor) were determined for
tub gurnard (Chelidonichthys lucerna L. 1758) distributed in the Black Sea coast of Tiirkiye in the
study. The study was conducted between 2018 and 2021 fishing seasons. Fish samples were obtained
from the commercial fisheries (demersal trawls and set nets) in the region. Mean, maximum and
minimum total length were calculated as 38.9+0.99 cm, 73.8 cm and 13.4 cm respectively. Length-
weight relationship (LWR) of examined fishes was founded as W=0.0112L>*?* for all individuals.
The “b” parameter was defined as negative allometry growth for females (2.9345), isometry growth
for males (2.9535). Fulton’s condition factor were calculated as 0.926+0.009 for all individuals. The
calculated sex ratio was 1 female: 0.67 male in the examined fishes.
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OZET

Bu aragtirmada Tiirkiye’nin Karadeniz kiyilarinda dagilim gosteren kirlangic baliginin
(Chelidonichthys lucerna L. 1758) baz1 populasyon Ozellikleri (boy, agirlik, boy-agirlik iliskisi,
cinsiyet orani ve kondisyon faktorii) belirlenmistir. Caligma 2018-2021 avcilik sezonlar1 arasinda
yapilmistir. Balik 6rnekleri bolgede yapilan ticari balik¢iliktan (demersal trol ve uzatma aglari) elde
edilmistir. Tiirlin ortalama, maksimum ve minimum toplam boyu sirasiyla 38.9+0.99 cm, 73.8 cm ve
13.4 cm olarak hesaplanmustir. Incelenen baliklarm boy-agirhik iliskisi (LWR) tiim bireyler i¢in
W=0.0112L%%* olarak saptanmustir. “b” parametresi, disiler baliklar igin negatif allometrik biiyiime
(2.9345), erkekler baliklar i¢in izometrik biiyiime (2.9535) olarak tanimlanmistir. Fulton’nun
kondisyon faktdrii tiim bireyler i¢in 0.926+0.009 olarak belirlenmistir. Incelenen baliklarin disi erkek
orani ise 1:0.67 seklinde tespit edilmistir.

Anahtar Kelimeler: Kirlangic¢ baligi, boy-agirlik iliskisi, biyolojik 6zellik, Karadeniz

1. INTRODUCTION concern in International Union for Conservation
of Nature-IUCN Red List (Nunoo et al., 2015).

The Black Sea is an important sea area where There are many studies on some biological and
pelagic fish species are caught the most The population features of tub gurnard in the
Black Sea is the most important area for landing Marmara Sea, Aegean Sea, Mediterranean Sea
pelagic fish species with a 75% of contribution and Atlantic coasts, (Colloca et al., 1994;
(TurkStat, 2022). Although pelagic fish such as  Abdallah, 2002; Santos et al., 2002; Borges et al.,
anchovy (Engraulis encrasicolus), bluefish 2003; Mendes et al., 2004; ismen et al., 2004;
(Pomatomus  saltatrix), horse  mackerel Ugkun, 2005; Eryillmaz and Merig, 2005; ilhan
(Trachurus  mediterraneus), bonito (Sarda and Togulga, 2007; Deval et al., 2007; Boudaya
sarda) and sprat (Sprattus sprattus) attract et al., 2008; Cicek et al., 2008; Vallisneri et al.,
attention in the Black Sea, a significant amount 2011; Stagioni et al., 2012; Demirel and Dalkara,
of demersal fish are captured such as red mullet 2012; Akyol, 2013; Rodrigues et al., 2019;
(Mullus barbatus ponticus), whiting (Merlangius ~ Campos et al., 2022) but research in the southern
merlangus) and turbot (Scophthalmus maximus). Black Sea coats are limited (Hasimoglu et al.,
While these demersal fish are intensively caught 2016; Ozdemir et al., 2019).

by demersal trawl. But they are the target species Reasons such as climate change and global
for gillnets and trammel nets, which are the most warming cause changes in the Black Sea
important fishing gear of coastal fisheries. The ecosystem. Accordingly, it is expected that the
Tub gurnard (Chelidonichthys lucerna), is one of  stocks of some species in the Black Sea will
the other economical fish species, also caught decrease or even disappear with the increasing
with these fishing gears Tub gurnard is mainly pollution and hunting pressure. However, it
captured as none-target together with flatfish and  seems likely that new species will enter the Black
demersal fishes in fishing with demersal trawls, Sea and become dominant in the ecosystem (Bat
gillnets and trammel nets, (ICES, 2010; et al., 2007). The availability and dominancy of
Kasapoglu and Diizgiines, 2017; Ozdemir et al., non-resident fish species also cause negative
2019; Rodrigues et al., 2019; Campos et al., effects such as habitat losses stemmed from food
2022; Unal et al., 2022). competition.

Tub gurnard, is a member of the family Triglidae, Scientific research on aquatic species are very
are distributed throughout tropical and temperate  essential for sustainable fishery activities and
marine areas globally (Stewart et al., 2022). Tub achievement of the fishery authorities.
gurnard is one of the three species of Triglidae  Accordingly, aquatic organisms (target catch,
family distribution in the Black Sea (Bat et al., by-catch and discard) of the estimation of
2008; Bilecenoglu et al., 2014; Yankova ef al., population parameters and biological features
2014). Tub gurnard was categorized as least can be defined as one of the most important
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studies (Ozdemir et al., 2019).

Tub gurnard is one of the important species that
are impacted by various negative effects such as
pollution, overfishing pressure and climate
change in the Black Sea. For this reason, in
addition to detailed studies on the species, it is
necessary to reach information that will guide
fisheries management.

Length-weight relationships (LWRs) and some
population characteristics in terms of fisheries
biology of tub gurnard were evaluated which
captured as by-catch by the trammel nets, gillnets
and demersal trawls used in southwestern shores
of Black Sea, in the study.

2. MATERIAL AND METHOD

The study was conducted in the Southwestern
Black Sea shores of Tiirkiye at monthly by using
a traditional bottom trawl and set nets (trammel
nets, gillnets) between 01 September 2018 and
15 June 2021. The sampling area (Sinop-Samsun
region) embodies lots of pelagic and demersal
fish due to located on migration route in the
Southern Black Sea shores of Tiirkiye. Fish
samples were obtained with commercial fishing
vessels at water depths ranging from 15 m to 120
m. The map of the study field is shown in Figure
1.
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Figure 1. Study area and fishing gears type (T: otter demersal trawl, S: trammel nets and gillnets)

The most of tub gurnard was captured by using a
conventional demersal trawl with Equipped with
42 mm and 44 mm condend mesh size, with a 45-
90 minutes towing duration. A 24 set of trammel
nets and gillnets were used for sampling. The
whiting and red mullet trammel nets were
donated with 32 mm, 36 mm, 40 mm, 44 mm, 48

32

mm and 54 mm mesh sizes, whereas whiting, red
mullet and turbot gillnets were donated with 32
mm, 34 mm, 36 mm, 44 mm, 48 mm, 320 mm,
340 mm and 400 mm mesh sizes.

A total of 60 and 90 sea survey were realised for
trammel-gillnet sampling and demersal trawl
sampling, respectively (Table 1).
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Table 1. Sampling time, used fishing gears, period and trial number in the study

(Chelidonichthys lucerna L. 1758)

Sampling Time Fishing gear type Period Trial Number  Total
01 Sep 2018-15 Mar 2019 Demersal Trawl Monthly 6 42
01 Sep 2019-15 April 2020 Demersal Trawl Monthly 4 32
01 Sep 2020-15 April 2021 Demersal Trawl Monthly 2 16
01 Sep 2018-15 June 2019 Gillnets, Trammel Nets Monthly 2 20
01 Sep 2019-15 June 2020 Gillnets, Trammel Nets Monthly 2 20
01 Sep 2020-15 June 2021 Gillnets, Trammel Nets Monthly 2 20

Fish samples were measured to total length (King, 2007, Follesa and Carbonara, 2019).
(nearest 0.1 cm) and wet weight (nearest 0.01 g) Female/male ratio of fish was analyzed by Chi-
(Figure 2). The sex of the fishes were determined
by the macroscopic investigate of the gonads

square test (X°).

Figure 2. Tub gurnard (Chelidonichthys lucerna)

Fulton’s condition factors (K) were fixed by the
formula; K=WL?100

LWRs were predicted by fitting an exponential
curve (W=alLb) to the data (Pauly, 1984).
Parameters a and b of the exponential curve were
estimated by linear regression analysis over log-
transformed data; LogW = Loga + bLogL.

In equations: the total weight (W) is g, the total
length (L) is cm, “b” is the slope and “a” is the
intercept, using the least-squares method.

The association-degree between variables of W
and L were determined by the specification
coefficient (R). Further, 95% confidence limits
of the parameter “b” was established.

Pauly’s t-test was performed (Pauly, 1984).
Pauly’s t-test statistic was calculated as below:
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Sdlogl. Ib B 3'

t= Vn—2
Sdiogw e

(1

Where SdlogTL is the standard deviation of the
log TL values, SdlogW is the standard deviation
of the log W values, n is the number of specimens
used in the computation. The value of b is
different from b = 3 if calculated t value is greater
than the tabled t values for n-2 degrees of
freedom (Pauly, 1984).

If the value of "b" is equal to 3, the growth is
expressed as isometric. But the "b" parameter is
statistically less than 3, growth is called negative
allometric and when the "b" value is greater than
3, growth is called positive allometric (Dutta et
al., 2012).
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3. RESULTS

Totally, 203 specimen of tub gurnard with a 154
788 kg were caught with gillnets and trawl nets
during the study. The caught fish consists of 60%
(121) female and 40% (82) male. Sex ratio was 1
female: 0.67 male in the examined fishes.
Statistical analysis using the Chi-square test (X°)
is significant for the species (p <0.05). Total
length of males ranged between 13.4 and 66.1
cm. The range was greater for females between
14.0 and 73.8 cm. The mean total length and
weight of all fish were determined as 38.9+0.99

cm and 762.50+56.01 g, respectively. The mean
length and weight of the males were found as
37.01£1.51 cm and 656.75+71.44 g, whereas
40.12+1.33 cm and 831.71+80.16 g for females.
The size class ranged between 25.1-35 cm and
35.1-45 cm represented with highest individual
number, with a 49.75% of total individual. For all
sexes, the highest individual number was found
for 25.1-35 cm TL (25.62 %) length group,
whereas lowest individual number was found for
5.1-15cm TL (4.93 %) size group. Similar results
are valid for the size class distributions of female
and male fishes (Figure 3).
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Figure 3. The total length-frequency distribution of tub gurnard

The length-weight relationships (LWRs) of tub  females, males and all individuals, respectively

gurnard were calculated as W=0.0115L%%%

W=0.0108L*%% and W=0.0112L*%*

b

for
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(Figure 4).
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Figure 4. The length-weight relationships (LWRs) graphics of tub gurnard

Fulton’s condition factors were founded as
0.926+0.009 for all individuals. Mean condition
factor of male was higher than female individuals
(0.923+£0.013 and 0.929+0.014). Maximum and
minimum values were found as 1.035

1.05

—
je)
W

0.99

Condition Factor

0.97

0.95

(September) and 0.968 (June) for females, and
1.021 (October) and 0.975 (June) for males.
Mean condition factors were calculated for
months and the results are given in Figure 5.
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Figure 5. Monthly variation of condition factors of female and male tub gurnard
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The values of parameter “b” were determined as
2.9535 (for males), 2.9345 (for females) and
2.9425 (for all fishes). While negative allometry
growth were for female and all fishes, isometry

growth was defined for males. Data and statistics
analyze on the length-weight relationship (LWR)
are shown in Table 2.

Table 2. Length-weight relationship (LWR) parameters for tub gurnard

Parameters of LWR Female (?) Male (&) All(Q -

N 121 82 203

a 0.01155 0.01084 0.01124

95 % Confident of a 0.00874-0.01527 0.00794-0.01481 0.00917-0.01378
b 2.9345 2.9535 2.9425

b (SE) 0.0612 0.0681 0.0449

95 % Confident of b 2.8579-3.0012 2.8659-3.0411 2.8861-2.9991
R 0.9898 0.9912 0.9907
Growth —Allometry Isometry —Allometry

P (t-test) 0.05< 0.05> 0.05<

N is number of specimens, a is intercept of the relationship, b is slope of the relationship; R is coefficient of
determination; b (SE) is the standard error of b.

4. DISCUSSION

As in the whole world, many fish species are
caught as by-catch on fishing gear in the fishing
in the coasts of Turkey (Kasapoglu and
Diizgiines, 2021). One of these species is the tub
gurnard. This fish species is of economic
importance, especially for small-scale fisheries.
Tub gurnards are caught by trammel nets,
gillnets, and demersal trawls, have stated in the
most studies (Ceylan et al., 2014; Kasapoglu and
Diizgiines, 2017; McCartey and Marriott, 2018;
Ozdemir et al., 2019; Stewart et al., 2022).

In the study, it was determined that individuals
with larger sizes and weights groups were
captured for tub gurnard compared to studies
conducted in other seas (Figure 3). The present
study established which mean total length and
weight of all fishes are 38.9+0.99 cm and
762.5£63.85 g, respectively. The maximum,
minimum size and weight established for tub
gurnard were 73.8 cm, 13.4 cm and 3753.5 g,
25.1 g respectively. Uckun and Togulga (2007)
reported that most abundantly captured
specimens ranged from 18.0 to 20.0 cm and 16.0-
18.0 cm for females and males, respectively in
the Aegean Sea. Moreover, Eryillmaz and Merig
(2005) reported that more individuals were
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caught in the 21ve 23 cm length groups in the
study in the Marmara Sea. On the other hand,
Ismen and Ismen (2004) reported that in their
study conducted in the Eastern Mediterranean,
tub gurnard was caught in smaller size groups
(12-13 cm).

The maximum and minimum length were
defined as 88.2 cm for Southeastern Black Sea
coasts (Hasimoglu et al., 2016) and as 2.2 cm for
Eastern Mediterranean (Cigek et al., 2006) in
Tirkiye seas. Other maximum sizes were
measured in North Aegean Sea and Sea of
Marmara, 76 cm and 64 cm respectively (Ismen
etal.,2007; Bok et al., 2011). The maximum and
minimum size were determined 57.5 cm and 6
cm respectively in the different countries
(Papacostantinou et al., 1994; McCartey and
Marriot, 2018).

The fishes in stocks exposed to extreme degrees
fishery pressure will react by spawning at smaller
mean lengths and ages. As a result, maximum
size reached fishes will be smaller length in the
populations (Filiz, 2011). Furthermore, some
factors that might probability impress growth has
been shown to have an impact, inclusive food
presence, diet regime, light density, dissolved
oxygen, temperature, salinity, pollution,
currents, bait concentration, rate of predator,
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intra-specific  social connections, genetic
differences (Helfman et al., 2009; Acarl et al.,
2018).

Length-weight relationship was calculated as
W=0.01124L2% (R=0.989) for all tub gurnard
(b<3, negative allometric growth). The “b” value
was founded to be 2.935 (b<3, negative
allometric growth) for female and 2.954
(isometric growth b=3) for male in the study. It
was detected that b values of fish varied from
2.630 to 3.265 by many scientists (Table 3).

The changes in b-values may be attributed to one
or most reasons: changes of salinity, temperature,
oxygen, differences of seasonal and regions,
pollution of environment, nutrient presence, food
abundance and bait quality, sex of fishes, variety
in the number of examined individuals, as well as
in the observed size ranges of the analyzed fishes
(Gongalves et al., 1997; Froese et al., 2011;
Ozdemir et al., 2018).

Fifteen of twenty-seven studies had significantly
different “b” for tub gurnard, which defined
positive allometric growth in 6 scientific studies
and isometric growth in 9 scientific studies for
tub gurnard. This study has shown that the b-
value have generally been in conformity
(negative allometric growth for 12 studies) with
results in the twelve studies (Table 3).

Also, in the study similar results were obtained
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with values of condition factor of tub gurnard
founded from studies in Marmara and Aegean
Sea. In the Aegean Sea, the minimum and
maximum values of condition factor were
reported for females and males as 0.594, 1.443
and 0.776, 1.330, respectively (ilhan and
Togulga, 2007). Eryilmaz and Meri¢ (2005)
notified the condition factors as 0.990 for all
individuals of tub gurnard in Sea of Marmara.
However, Altun et al. (1997) mean condition
factor of tub gurnard were established (0.8634)
lower than other study of Tiirkiye seas.

Besides, fishes were captured usually small
length in the many studies. First size of maturity
(FSM) of male and female are 17-18 cm and 19-
20 cm for Tiirkiye shores (Ismen et al., 2004;
Eryilmaz and Merig, 2005, Ilhan and Togulga,
2007). The sizes are range 20 cm and 40 cm in
some research of other Mediterranean countries
(Baron, 1985; McCarty and Marriott, 2018;
Rodrigues et al., 2019; Suarez et al., 2021;
Campos et al., 2022). The minimum landing size
(MLS) was indicated 18 cm for tub gurnard
captured in Tiirkiye seas (Anonymous, 2020).
But it is not adequate once for spawning of fish.
The current catch length has to certainly raised
for the recovering and sustainable of tub gurnard
stocks in Tiirkiye coasts.
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Table 3. Previously research on length-weight relationship parameters of tub gurnard

Authors Sex  Lmax-LMin N a b R Growth
Papaconstantinou ef al., 1994 All  6.0-35.0 563 0.009846 3.011 0.93 A
Serene ef al., 1998 All 117455 538 0.013900 2.859 0.9 A
Abdallah, 2002° All 47249 196 0.029000 2.630 0.97 A
Santos ef al., 2002° All 14.0344 75 0.018000 2.978 0.98 A
Borges ef al., 2003° All 13.6292 10 0.001296 2.956 0.9 I
O 80303 199 0.095000 3.010 0.98 I
ismen ez al., 2004? d 83212 143 0.089000 3.010 0.9 I
All 80303 342 0.009300 2.990 0.98 I
Eryilmaz and Meric, 2005¢ Al 123415 224 0.009200 3.019 098 I
Cicek ez al., 2006* Al 22303 137 0.013500 2851 0.99 A
Olim and Borges, 2006° All 75277 21 0.011000 2720 0.9 A
ismen ez al., 2007 Al 125760 829 0.009600 2.928 0.9 A
O 12.7-344 360 0.005100 3245 098  +A
*{lhan and Togulga, 2007 J 141299 186 0.005300 3237 098  +A
Al 12.7-344 546 0.005200 3240 098  +A
Sangun ef al., 2007° Al 6.7-245 474 0.016600 2743 097 A
. O 160360 160 0.015500 2.826 0.95 A
Boudaya et al., 2008 J  17.0260 126 0.007300 3.037 0.93 I
fikyaz ef al., 2008 All 121423 121 0.004300 3240 097  +A
O 61303 113 0.011400 2918 0.99 A
Cicek et al., 2008 J 65293 106 0.009400 2.988 0.9 I
Al 22303 228 0.012900 2.874 0.99 A
Keskin and Gaygusuz, 2010° Al 63-151 17 0011300 2902 098 I
Bok et al., 2011° Al 80640 90 0.010000 2982 098 I
. . O 113-415 484 0.000001  3.038 0.98 I
Vallisneri et al., 2011 J 128342 396 0.000001 2952 097 I
Demirel and Dalkiran, 2012° All 10.5-56.0 352 0.009000 3.000 0.98 1
Bilge et al., 20147 All 166407 81 0.005200 3222 098  +A
. O 118282 511 0.004200 3265 098  +A
El-Serafy et al., 2015 d  12.6:233 315 0.004300 3.264 097  +A
Ismen ez al., 2018° Al 92-37.0 204 0.027000 2.676 0.98 A
McCarthy and Marriot, 20187 All _ 10.4-57.5 804 0.067000 3.103 098  +A
Ozdemir ez al., 2019° Al 128742 117 0.010300 2.988 0.98 I
O 13.3-303 174 0.088900 3.020 0.9 I
Rodrigues et al., 2019° d  124-462 64 0.063900 3.130 099  +A
All 124462 238 0.062100 3.140 099  +A
Duyar and Ozdemir, 2022° All 152555 54 0012320 2975 098 A
Compas ef al., 2022° All 47318 480 0.010500 2.980 0.9 I
O 14.0-74.0 121 0.011556 2.935 0.9 A
Present Study 2023¢ J  13.4-663 82 0.010843 2.954 0.99 I
All 134738 203 0.011246 2.943 0.9 A

& male, Q: female, A: 3+9, a: Mediterranean Sea, b: Aegean Sea, c: Marmara Sea, d: North Sea, e: Black Sea, f:
North Atlantic, * fork length, I: isometry, +A: positive allometry,; -A: negative allometry.

S. CONCLUSION

In the present study, some biological data and
LWRs were determined for tub gurnard caught
from the Black Sea coast of Tiirkiye. Also, some
biological features and LWRs of tub gurnard in
other seas were compared. The results obtained
throughout this study are in agreement with
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many of the results get in another past research.
Furthermore, these major reports and data are
frequently used by fisheries authorities, scientists
and research institutions. For this reason, in times
to come, the related studies on stocks, population
dynamic and fisheries biology of fishes caught in
the Black Sea should be advanced and evaluated.
Last of all, the tub gurnard is an economically
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valuable fish for coastal fishery, even though the
fish is captured as none-target by the small-scale
fishermen in Tiirkiye shores. Tub gurnard fishery
was getting decrease in the Tiirkiye seas for
several years. However, the tub gurnard began to
again show in the fishing gears of coastal
fisheries in recent years. Therefore, tub gurnard
has to not catch by the fishermen before reaching
the first size of maturity (FSM 20-40 cm;
according to many scientific reports and study).
Further, minimum landing size (MLS) for tub
gurnard should be revised and it has not to be less
than 30 cm for species. Here, not only the first
size of maturity (FSM) of the fish, but also the
length at which the spawning rate reaches 50%
must be taken into account. Tub gurnard caught
smaller than 30 cm should be released absolutely
into the sea for at least once breeding.
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ABSTRACT

Timing is vital for oil spill response operations. However, deployment of the traditional response
equipment, unfortunately, takes much more time. Therefore, innovative solutions are needed to
minimize time losses. One of these innovative solutions is the air bubble barrier. Air bubble barrier
creates a barrier to anything floating in the water, especially keeping the floating oil and petroleum
in the area where it is spilled. Computational Fluid Dynamics simulation has grown in importance as
aresource for air bubble barrier studies in recent years. Despite the extraordinary success of Reynolds
Averaged Navier-Stoke applications on air bubble barriers, just a few studies concentrate on mesh
sensitivity, one of the most fundamental issues with CFD methods. The main purpose of this study is
to perform a mesh convergence study by simulating an air bubble barrier in the Simcenter STAR
CCM-+ software. In this context, in this simulation, a 2D numerical model is considered. The mesh
convergence study has been performed by calculating the aperture inlet mean static pressure and the
mean horizontal surface velocity. As a result, it is evident that the mesh base size and number of
elements in mesh in case 10 can be employed to maintain the solution time-optimal state in the
upcoming numerical simulations on the 2D and 3D air bubble barrier. Case 10 represents the mesh
base size of 0.015 and the number of elements in mesh of 99042. Findings from this parametric study
will be incorporated as mesh control rules into the subsequent 2D and 3D simulations of the air bubble
barrier.
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OZET

Petrol s1zintis1 miidahale operasyonlari i¢in zamanlama ¢ok 6nemlidir. Ancak, geleneksel miidahale
ekipmaninin konuslandirilmast maalesef ¢ok daha fazla zaman almaktadir. Bu nedenle, zaman
kayiplarin1 en aza indirgemek icin yenilik¢i ¢oziimlere ihtiya¢ vardir. Bu yenilik¢i ¢ézlimlerden biri
de hava kabarcigi bariyeridir. Hava kabarcigi bariyeri, suda ylizen her seye kars1 bir bariyer olusturur,
ozellikle ylizen petrolii ve petrolii dokiildiigii alanda tutar. Hesaplamali Akiskanlar Dinamigi
simiilasyonu, son yillarda hava kabarcigi bariyeri c¢alismalar1 i¢in bir kaynak olarak 6nem
kazanmistir. Hava kabarcigi bariyerlerinde Reynolds Ortalamali Navier-Stokes uygulamalarinin
olaganiistii basarisina ragmen, HAD ydntemlerinin en temel sorunlarindan biri olan ag hassasiyetine
odaklanan ¢ok az ¢aligma vardir. Bu ¢aligmanin temel amaci, Simcenter STAR CCM+ yaziliminda
bir hava kabarci81 bariyerini simiile ederek bir ag yakinsama ¢alismasi yapmaktir. Bu kapsamda bu
simiilasyonda 2D sayisal model ele alinmistir. Ag yakinsama c¢aligsmasi, nozul girisi ortalama statik
basinci ve ortalama yatay yiizey hizi hesaplanarak gerceklestirilmistir. Sonug olarak, 2D ve 3D hava
kabarcig1 bariyeri lizerinde gelecek sayisal simiilasyonlarda ¢oziim siiresi-en uygun durumunu
korumak i¢in durum 10'daki ag taban boyutunun ve ag elemani sayisinin kullanilabilecegi aciktir.
Durum 10, 0.015'lik ag taban boyutunu ve 99042'lik agdaki eleman sayisini temsil eder. Bu
parametrik ¢alismadan elde edilen bulgular, ag kontrol kurallar1 olarak hava kabarcigi bariyerinin
sonraki 2B ve 3B simiilasyonlarina dahil edilecektir.

Anahtar sozciikler: Petrol Sizintisi, Petrol Tutma Bariyerleri, Hava Kabarcig1 Bariyeri, Ag
Yakinsama, Hesaplamal1 Akiskanlar Dinamigi

1. INTRODUCTION sensitive areas (Bulson, 1961). The efficiency of
the air bubble barrier in oil pollution containment
One of the biggest threats to the marine was studied after the 1970s when it first started
ecosystem is oil spills, and there is only a very to be researched as an oil containment barrier
small window of time to take action to reduce oil (Grace and Sowyrda, 1970). The next studies
pollution (Giindiiz and Sozer, 2022). This has looked into how well it protected ports from oil
caused continual efforts to improve methods for spills (Lo, 1997).
reducing oil pollution. Conventional oil barriers The first large-scale experiments with the air
are typically utilized as a part of the chosen bubble barrier in homogeneous water were made
pollution reduction technique to confine floating by Bulson (1961). He found the relationship
oil (McClimans et al., 2013). The pneumatic between the added airflow (q) and the surface
barrier is an alternative strategy for reducing oil  velocity (v) created by the bubble, expressed in
pollution and a way to manage oil spills. It is also  equation 1:
known as an air curtain and a bubble curtain.
Brasher employed the air bubble barrier as a [ 2q }1/3

"1+ D/H, M)

mobile breakwater for the first time in 1907. v=4k
Numerous experts and scientists have tested the

usage of the air bubble barrier for numerous

reasons through experimental and numerical Where q is the volume flow of air added per
investigations (Zhang and Bai, 2012). The air meter of pipe, g is the acceleration of gravity, k
bubble barrier was initially investigated as akind 18 the proportionality coefficient, D is the depth
of breakwater (Taylor, 1955). In order to keep ©f the air pipe, and Ho is the water height
freshwater and saltwater from combining at the ~equivalent to atmospheric pressure. Bulson's
meeting of rivers and seas, it was investigated in ~ experiments gave a k-value of 1.46 when the
the 1960s (Simmons, 1967). It has also been surface velocity was measured at a distance from

researched for use in the winter to keep ports the air pipe equal to the depth of the pipe.
clear of ice and avoid sediment buildup in Air bubble barriers are created by the release of
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air bubbles underwater; air bubbles rise to the
surface forming a bubble plume. This plume
drags water with it and creates an upward current.
When the upward current of water strikes the
surface, it changes direction, and a surface flow
is produced. Consequently, oil spillage
controlled by convection action can be avoided
and oil spill is anticipated to be confined in a
controlled area. This starts the improvement of a
new type of oil barrier. Bubble barriers are
generally set up completely underwater. For this
reason, the air bubble barrier is less susceptible
to ambient wind and wave situations than
traditional oil barriers placed on the water's
surface, and it often has no impact on ship
navigation when in use (Lu et al., 2015).

In recent years, CFD tools and methodology have
improved extremely. In this regard, CFD
simulation has become a major tool in air bubble
barrier studies (Xu et al., 2019; Lu et al., 2015;
Wang et al., 2019; Fujita, 2016; Yin et al., 2020).
Although the air bubble barrier has been
researched for many different reasons up to this
point, it has mostly been investigated so for wave
dissipation performance and prevention of oil
pollution spread (Hazar and Toz, 2022). Some of
the air bubble barrier studies that have been done
in recent years using CFD simulation are given.
Lu et al. (2015) have performed comprehensive
analyzes on the reliability of bubble barriers on
prevent oil pollution spread, using laboratory
experiments and computational simulations. For
computational simulation, they have made use of
the commercial software program ANSYS
FLUENT. A multiphase Navier-Stokes solver, in
which air, water, and oil are handled in three
various phases using volume of fluid (VOF)
technology, is solved using the finite volume
method. Turbulence has been modeled using the
standard k-¢ model. Fujita (2016) concentrates
on the air curtain emplaced close to a vertical
wall, aimed at implementation to protect land
facilities. 2D and 3D numerical simulations have
been conducted using OpenFOAM CFD
software. InterFoam, a solvent for 2
incompressible liquids, has been utilized for
computational simulation. Xu et al. (2019) have
run numerical simulations to examine the
hydrodynamic performance of the pneumatic
breakwater. To simulate the current zone
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surrounding the pneumatic breakwater, they
merged the RANS equations with the Shear
Stress Transport (SST) k-o turbulence model.
Zang and Bai (2012), Zang (2013), and Zang
(2014) have conducted a numerical simulation of
the air bubble breakwater. They have regarded
the two-phase fluid consisting of air and water as
a fluid of variable density. Continuity equation,
RANS equations, and standard k-¢ turbulence
model equations have been chosen as the main
equations and the interface of water and air has
been monitored by the VOF method. Zhang et al.
(2010) have examined the wave dispersion
performance of the air barrier with various
layouts utilizing computational methods. The
RANS equation and standard k-¢ turbulence
model equations have been accepted as the basic
equations in the numerical model, which uses the
VOF approach to monitor the two-phase
interface. Wang et al. (2019) have tried to merge
submerged breakwater (SB) and pneumatic
breakwater (PB) to enhance the efficiency of
wave damping for long-period waves. A
mathematical model based on RANS equations,
the Renormalization Group (RNG) k-¢
turbulence model, and the VOF method has been
validated through a series of laboratory tests
involving PB, SB, and their joint breakwater
(JB). Yin et al. (2020) have carried out several
laboratory tests with two-dimensional (2-D)
computational modeling to research the
hydrodynamic properties of a PB under the effect
of wave currents. The mathematical model has
been organized from the RANS equations, the
RNG k-¢ turbulence model, and the VOF
method. RANS and RNG k-¢ turbulence model
equations have been utilized in that paper to
model wave movements and turbulence. The
VOF technique has been used for wave surface
monitoring. It can be deduced from the studies
that RANS equations, the k-¢ turbulence model
or k—m SST model, and the VOF method are used
in common when creating a mathematical model
for the air bubble barrier. Therefore, in this
article, the same equations and methods have
been used while creating the mathematical
model.

Despite the extraordinary achievement of RANS
applications on air bubble barriers, few articles
focus on mesh sensitivity, one of the most
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important issues with CFD methods. Mesh
convergence is a crucial factor to take into
account in CFD simulations (Jiang et al., 2022).
The number of elements needed in a model to
ensure that changing the mesh size has no impact
on the analysis findings is determined by mesh
convergence. After convergence, further mesh
refining has no impact on the outcomes. The
model and its outputs are now independent of the
mesh (Gardiner, 2017). Many studies address the
mesh convergence from various sectors such as
mechanical engineering (Zadeh et al., 2014,
Sanjaya et al., 2021; Patil and Jeyakarthikeyan,
2018; Devals et al., 2016; Naik et al., 2019),
advanced materials and structures (Tso et al.,
2012; Molitoris et al., 2014; Bjorkman and
Molitoris, 2012; Vales and Kala, 2018),
aeronautics (Lozano, 2019; Loseille et al., 2007,
Puggelli et al., 2023), civil engineering (Wang,
2014; Ghavidel et al., 2020), wind farm
(Gargollo-Peiro et al., 2018; Gargollo-Peiro et
al., 2022) numerical methods in engineering
(Bishop and Strack, 2011; Taraschi and Correa,
2022). On the other hand, mesh convergence
continues to be a significant challenge when the
RANS technique is utilized to solve complicated
turbulence that is beyond the capabilities of the
computational model. In addition, although CFD
applications in air bubble barrier studies have
developed, no studies are focusing on mesh
sensitivity. Therefore, this study focuses on mesh
sensitivity in CFD applications of air bubble
barriers.

This study aims to make a mesh convergence
study of this model by constructing a 2D
numerical model to numerically simulate the air
bubble barrier and calculate the aperture inlet
average static pressure and average horizontal
surface velocity. RANS equations solver using
the standard k- SST turbulence model will be
performed for all analyses. The k- ® SST model
is chosen because it provides a better flow
separation estimation than other RANS models
and has a higher accuracy/expense ratio than
other turbulence models used in the industry
(Menter,1992). The study is organized as
follows: first, information about the air bubble
barrier and the background is given. In the
second chapter, the numerical model will be
explained and in the third part, the results will be
given. In the fourth part, the study will be
concluded.

2. MATERIAL AND METHOD

This chapter presents the 2-D mathematical
model, governing  equations, boundary
conditions, and solution algorithms in Simcenter
STAR CCM+ software. A numerical model is
proposed to simulate the air bubble barrier
numerically and to perform the mesh
convergence study. The schema of the 2-D
numerical model (3.6 x 1.2 [m]: L x D) that is
analyzed in this study is given in Figure 1. The
aperture inlet is defined as the boundary where
the air intake is in the numerical model.

v

Aperture_inlet = 0.002

Figure 1. The schema of the 2-D numerical model and aperture inlet
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A multiphase RANS equations solver in which
air and water are handled as two distinct phases
using VOF technology is solved using the finite
volume method. The k—» SST model is used to
model turbulence. The VOF model is modeled
by the Eulerian approach. The aperture on the air
bubble barrier is used as the velocity input. A
pressure outlet is used above the calculation area,
i.e., open to the air. Wall boundary condition was
used on the bottom and sides of the model (Xu et
al., 2019). The boundary conditions of the 2-D
numerical model are given in Table 1. In the
analysis, the density and dynamic viscosity of
water is taken as 997.561 kg/m? and 8.8x10 Pa-
s, respectively. The density and dynamic
viscosity of air is taken as 1 kg/m? and 1.85x10"
> Pa-s, in turn.

Table 1. Boundary conditions of the 2-D
numerical model

Part surfaces Type

Mass flow inlet

Aperture Inlet
Outlet (open to the air)
Bottom and sides of the model

Pressure outlet

No slip wall

For the solution, automated mesh (2D) and
unstructured mesh are selected. Then, polygonal
(polygonal) mesh and prism layer mesh is
selected. Polygonal mesh is used to divide the
digital model into regions with different mesh
resolutions. For the mesh convergence study, the
base size is initially taken as 0.08 m. Afterward,
the base size was reduced until the mean of
aperture inlet static pressure and horizontal
surface velocity values converged. The analysis
was terminated at the point where the mean of
aperture inlet static pressure and horizontal
surface values converged. In Table 2, the mesh
base size and number of elements in the mesh are
given. While creating the mesh, the number of
prism layers is 2 and the total thickness of the
prism layer is taken as 33.33% of the base size.
The number of prism layers and the total
thickness of the prism layer have been adjusted
according to the formation of a smooth mesh
image at the aperture inlet.
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Table 2. Mesh base size and number of elements
in the mesh

Case Mesh base size Number of elements in
No (m) the mesh
1 0.08 7208
2 0.07 9625
3 0.06 11293
4 0.05 12776
5 0.04 21751
6 0.03 33393
7 0.023 41199
8 0.0205 54806
9 0.02 70117
10 0.015 99042
11 0.013 109966
12 0.0112 122821

In the initial conditions, there is 1-meter-deep
water in the tank and the tank is open to the
atmosphere. The air bubble barrier is positioned
at the bottom of the model. The initial conditions
are shown in Table 3. The aperture diameter of
the air bubble barrier is 0.002 m, and the mass
flow rate of air is taken as 0.02 kg/s. Figure 4
clearly shows that the mean static pressure
values start to converge in about 0.1 seconds in
each mesh number, so the numerical simulation
is run for 5 seconds after it started to converge.

Table 3. Initial conditions of the 2-D numerical
model

Water height I m

Velocity [0.0,0.0] m/s

Pressure 0.0 Pa

Turbulence intensity 0.01

Turbulence specification | Intensity +  Viscosity
method Ratio

Turbulent Velocity Scale | 1.0 m/s

Turbulent viscosity ratio | 10

Aperture diameter 0.002 m

The mass flow rate of air | 0.02 kg/s

For the mesh convergence study, the mean static
pressure at the aperture inlet of the air bubble
barrier and the mean horizontal surface velocity
at the water surface has been calculated. To
calculate the mean static pressure at the aperture
inlet of the air bubble barrier for 5 seconds, 25
line probes were positioned vertically up to the
water surface in the middle of the model, and the
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mean horizontal surface velocity for 5 seconds,
150 line probes have been placed 0.05 meters
below the water surface along the water surface
and the velocity at each line probe has been

averaged. The volume fraction of water and
position of the line probes in the numerical
model at initial conditions are given in Figures 2
(a) and 2 (b).

Volume Froction of Water

Liriz Prage

Figure 2 (a). The volume fraction of water and position of the line probes in the numerical model at

initial conditions for mean static pressure (t=0 s)

Volume Fraction of Water

Figure 2 (b). The volume fraction of water and position of the line probes in the numerical model at
initial conditions for mean horizontal surface velocity (t=0 s)

3. RESULTS AND DISCUSSION

In this section, validation of the numerical
analysis and the outputs of the mesh convergence
study for the different number of elements in the
mesh is given. The aperture inlet mean static
pressure and mean horizontal surface velocity of
the air bubble barrier are analyzed for the
different numbers of elements in the mesh. The
data obtained from the Star CCM+ have been
first exported to Excel. Afterward, the data in
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Excel has been imported the MATLAB, and
graphs have been created. The resolution of the
graphics has been optimally adjusted using the
GIMP image processing software.

3.1. Validation of Numerical Analysis

The validation of the numerical analysis is made
employing Equation 1 given in the introduction
section. By taking the mass flow rates of 0.01,
0.02, 0.03, and 0.04 kg/s, the highest mean
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surface velocities are found for each analysis.
According to Equation 1, the ratio of the surface
velocities encountered to each other should be 1.
Numerical model validation has been done using
Mean Absolute Percentage Error (MAPE). The
MAPE formula is expressed in Equation 2.

4-F
- 2)

t

1 n
M = ;thl

where A is the actual value and F? is the forecast
value. Their difference is divided by the actual
value A:. The absolute value of this ratio is
summed for every forecasted point in time and
divided by the number of fitted points n. The F}
value is taken as 1 according to the 1/3-power
law (Eidnes et al., 2013).

Table 4 shows the highest mean surface
velocities calculated in the case of different
pollutants, the absolute error values by the actual
value, and the MAPE value. The MAPE value of
5.77% indicates that the numerical model works
with high accuracy.

Mesh=7208
Mesh=9625
Mesh=11293 ||
Mesh=12776
—Mesh=21751
Mesh=33393
----Mesh=41199
Mesh=54806 |
----Mesh=70117
Mesh=99042
Mesh=109966
Mesh=122821

Mean Static Pressure (Pa)

0.015 0.02 0.025 0.03 0.035 0.04
Time(s)

1 L
0 0.0058 0.01

Table 4. Validation of numerical analysis

Pollutants Highest mean surface velocity (m/s)
Gasoline | 0,3852 0,5435 0,6666 0,6952
Diesel 0,4404 0,4790 0,6564 0,7251
Fuel oil 0,4174 0,5479 0,6393 0,7073
Average 0,4143 0,5235 0,6541 0,7092
At 1,0811 1,0771 1,0273
Ft 1 1 1
The ratio | 0.02/0.01 | 0.03/0.02 | 0.04/0.03 | Total
of mass
flow rate
Abs. Of 0,0750 0,0716 0,0266 0,1731
error by
actual
value

MAPE 5,77%

3.2. Results

The aperture inlet mean static pressure values of
the air bubble barrier for the different number of
elements in the mesh are presented in Figure 4.
Figure 3 clearly shows that the mean static
pressure values start to converge around 0.1
seconds in each mesh number, and after 0.1
seconds, the mean static pressure values remain
at 9800 Pa. Mean static pressure values between
0 and 0.05 are shown in an enlarged or zoomed-
in manner on the left side in Figure 3.

<104

Mesh=7208
Mesh=9625
Mesh=11293
Mesh=12776
—Mesh=21751
Mesh=33393
---- Mesh=41199
Mesh=54806
----Mesh=70117
Mesh=99042
Mesh=109966
Mesh=122821

Mean Static Pressure (Pa)

L L L
04 05 06 07

Time(s)

08 09

Figure 3. The mean static pressure values of the air bubble barrier for different numbers of elements

in the mesh
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The mean horizontal surface velocity values
along the water surface of the air bubble barrier
for the different number of elements in the mesh
are presented in Figure 4. Figure 4 demonstrates
that the mean horizontal surface velocity values
fluctuate until they converge at a certain number
of elements in the mesh.

Figure 5 shows the mean horizontal surface
velocity values from cases 1 to 9 and the mean
horizontal surface velocity values from cases 10
to 12, separately. As can be seen from Figure 5,
the mean horizontal surface velocity values

converge from case 10 to case 12. The highest
mean horizontal surface velocity values are 0.06
m/s. In case 12, the numerical analysis is
terminated. In addition, when we look at the
average of the mean horizontal surface velocity
values for each case, it is seen that the average of
mean horizontal surface velocity values
converges since case 8. In Figure 6, it is evident
that the mean of the mean horizontal surface
velocity values converged around 0.003 m/s after
case 8.

0.3 T T
Mesh=7208
Mesh=9625
Mesh=11293
Mesh=12776
Mesh=21751
Mesh=33393
— —-Mesh=41192
Mesh=54806
—— ~Mesh=70117
Mesh=99042
Mesh=109966
—— ~Mesh=122821

025 —

0.2

0.15 —

01—

Mean surface velocity (m/s)

-0.05 —

0.1

0185 —

o2 1 |
Qo

2 2.5 3.5

Direction(m)

Figure 4. The mean horizontal surface velocity values along the water surface of the air bubble barrier

for different numbers of elements in the mesh

0.3

Mesh=7208
——Mesh=9625 i
Mesh=11293
Mesh=12776 (!
Mesh=21751 ‘
Mesh=33393
- --Mesh=41199
Mesh=54806
- —-Mesh=70117

025 —

0.2

.15 —

0.1 —

Mean surface velocity (m/s)

0.1

-0.16 —

02 1 1 L 1
0.5 1.5 2 2.5 3.5

Direction{m)

(2)

Mesh=99042
—— Mesh=109966
Mesh=122821

Mean surface velocity (m/s)

-0.04 ! ! ! 1 1
0.5 1 1.5 2 2.5

Direction{m)

(b)

Figure 5. The mean horizontal surface velocity values along the water surface of the air bubble barrier

from (a) cases 1 to 9 and (b) cases 10 to 12.
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Figure 6. The average of mean horizontal surface velocity values along the water surface of the air
bubble barrier for the different number of elements in the mesh.

4. CONCLUSION

This paper presents a mesh convergence study to
form the basis for subsequent 2D and 3D air
bubble barrier numerical simulations. In this
study, a 2D numerical model is proposed to
numerically simulate the air bubble barrier and a
mesh convergence study of this model is
performed by calculating the aperture inlet mean
static pressure and mean horizontal surface
velocity.

The convergence of the aperture inlet mean static
pressure at 9800 Pa shows that the numerical
simulation is working correctly. Because this
static pressure value also meets the static
pressure value at the bottom of the water, which
is calculated P = pgh formula. At the same time,

it is seen that the numerical simulation starts to
converge after 0.1 seconds in all cases. After the
convergence started, the numerical simulation
has been run for another 5 seconds. Considering
the mean horizontal surface velocity values, a
convergence is observed after case 10. When we
look at the mean horizontal surface velocity
values, there is fluctuation in the values up to
case 9, but a convergence could be reached
between case 10 and case 12.

Consequently, it is seen that the mesh base size
and the number of elements in mesh in case 10
can be used to keep the solution time-optimal in
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the next numerical simulations to be made on 2-
D and 3-D air-bubble barriers. The outputs are
anticipated to serve as a useful reference for
computational simulation of the air bubble
barrier in 2D and 3D models.
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ABSTRACT

The Sustainable Development Goals (SDGs) are aimed to provide a comprehensive framework for
all economies /industries to work toward a more prosperous and environmentally friendly future.
Maritime transport and its subsectors like Inland Waterway Transportation (IWT) are needed to attain
most SDGs. Thus, it must raise awareness of how the marine industry, its sub-sectors, and scientific
research contribute to SDG achievement. Accordingly, the present study is dedicated to providing a
broad direction for initiatives through further strengthening Van Lake's contribution to the SDGs by
accurately identifying impediments and exploring possible and present issues. In addition, as Lake
Van and its surroundings were recently designated as a "naturally protected, sustainable conservation,
and managed area", it should be appropriately conserved in addition to the actions taken to mitigate
climate change impacts. The Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis is
used in this study, which is one of the most well-known and robust approaches for strategic analysis.
The study's findings highlight both the importance of improving communication among the
shareholders to build cooperative connections and developing new ways to integrate the SDGs into
regulatory and policy plans to innovative infrastructure planning and investment solutions. In this
study, a SWOT analysis of IWT activities in Lake Van has been made, and the strengths and
weaknesses, remarkable opportunities, and possible threats to sustainable maritime transportation in
Lake Van are determined.
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OZET

Stirdiirtilebilir Kalkinma Hedefleri'nin (SKH'ler), tiim ekonomilerin/sektorlerin daha miireffeh ve
cevre dostu bir gelecege dogru calismasi i¢in kapsamli bir ¢ergeve sunmasi amaglaniyor. Cogu
SKH'ye ulasmak icin deniz tastmacihigi ve I¢ Su Yolu Tasimaciligi gibi alt sektérlere ihtiyag vardir.
Bu nedenle, denizcilik endiistrisinin, alt sektorlerinin ve bilimsel arastirmalarin SKH basarisina nasil
katkida bulundugu konusunda farkindalik yaratilmalidir. Bu calisma, engelleri dogru bir sekilde
belirleyerek ve olasi ve mevcut sorunlar1 kesfederek Van Golii'niin SKH'lere katkisim1 daha da
giiclendirecek girisimler i¢in genis bir bakis agis1 saglamay1 hedeflemektedir. Ayrica, Van Golii ve
cevresi son donemde “Dogal sit, stirdiiriilebilir koruma ve ydnetilen alan” ilan edildiginden, iklim
degisikligi etkilerinin azaltilmasina ydnelik alinan 6nlemlerin yani sira bolgenin uygun bir sekilde
korunmasi1 gerekmektedir. Bu calismada stratejik analiz olarak en iyi bilinen ve en temel
yaklagimlardan biri olan Giiglii Yonler, Zayif Yonler, Firsatlar ve Tehditler (SWOT) analizi
kullanilmigtir. Calismanin bulgulari, hem isbirlik¢i baglantilar kurmak i¢in paydaslar arasindaki
iletisimi gelistirmenin 6nemi hem de SKH’leri diizenleyici ve politika planlayan, yenilik¢i bir altyap1
planlama ve yatinm c¢oziimlerine entegre etmenin yeni yollarmi gelistirmenin 6nemi
vurgulamaktadir. Bu c¢alisma ile Van Golii'ndeki IWT faaliyetlerinin SWOT analizi yapilmis Van
GoOli’nilin siirdiirilebilir deniz ulasimi konusunda giiclii ve zayif yonleri, dikkate deger firsatlar1 ve
muhtemel tehditleri ifade edilmektedir.

Anahtar sézciikler: I¢ Suyolu Tasimaciligi, Intermodal Lojistik, Denizyolu Tasimaciligl,
Siirdiiriilebilirlik, Strdiiriilebilir Kalkinma Hedefleri , SWOT Analiz

1. INTRODUCTION 2022).

The United Nations (UN) SDGs are a global
Maritime transportation affects the entire world initiative that seeks to eradicate poverty and
by consistently and effectively transporting food, achieve sustainable development by 2030 (UN,
commodities, raw materials, energy, and 2016). The SDGs are viewed as a chance to
consumer items worldwide at quite a competitive improve society and ensure that no one is left
price (Wakeland et al., 2012). Increased cost- behind. Since many of the goals of the 2030
effectiveness and environmental friendliness of Agenda can only be achieved with a maritime
maritime transportation are major factors driving  transportation industry facilitating international
its rapid economic growth. In addition, the trade, the International Maritime Organization
marine industry is crucial to the successful (IMO), a member of the UN, actively participates
development and function of international trade, 1in the 2030 Agenda and the associated SDGs
working in partnership with ports and sub- (IMO, 2017a). More importantly, IMO invites
industry partners. Since shipping has the lowest the shareholders to provide additional
carbon footprint per unit of transported goods suggestions on how to better integrate the SDGs
any other method of transportation, it is a crucial ~with the organization's strategic plan (IMO,
part of sustainable economic growth (Wakeland 2017b). At this point, data-driven scientific
et al., 2012). On the other hand, the maritime studies should be established as systematic,
industry and related shareholders should holistic, and transdisciplinary within the
unquestionably be working together to maritime industry and sub-industries to develop
strengthen ongoing efforts toward sustainable such a strategy. This type of research would be
growth to secure future competitive expected to define, evaluate, and solve emerging
transportation. Considering that most 2030 problems and opportunities to better support
Agenda development of sustainability and its maritime industries or sub-sectors in performing
SDGs depend heavily on sustainable marine the 2030 Agenda. Therefore, further research is
transportation, which is a cross-cutting problem, required to identify the barriers and investigate
this issue requires urgent attention (Barros ef al., the potential issues encountered to better
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understand how the maritime industry and sub-
industries promote sustainable development.
Inland water transportation (IWT), which is one
of the sub-industries of maritime transportation,
is the movement of watercraft to a lake, river,
canal, or any other body of water (Solomon et al.,
2021). IWT, a crucial component of sustainable
transportation for the future, is endorsed by
numerous developed nations and is gaining
popularity (Barros et al., 2022). The studies have
clearly shown that IWT is an economical, fuel-
efficient, and affordable means of transportation
(Nokelaynen, 2018; Ojile, 2006). However, IWT
has been overlooked and wundervalued in
numerous society that associates roads and
automobiles with development and progress
(Kruk and Donner, 2009). On the other hand,
IWT is one of the strategic sub-industries for
achieving the SDG in the 2030 Agenda (Barros
et al.,2022). There have been barriers to IWT for
sustainability: Technical, Infrastructural,
Regulatory, Geo-Political, and Financial (Trivedi
et al., 2021). These obstacles should be looked
into  while developing IWT  resilient
infrastructure, sustainable management, and
environmentally friendly regulations in light of
the 2030 Agenda and SDGs. Given the fact that
IWT is connected to the three pillars of
sustainability, removing the group of obstacles
will help the global/regional economy run
smoothly and advance sustainable development
(Lee et al., 2019).

Lake Van, Tiirkiye's largest lake, is the world's
largest soda lake (Akyil et al., 2009). The lake
with an area of 1,434 square miles (3,713 square
kilometers), features coves and islets. Among the
most crucial islands for transportation are
Akdamar, Arpanak, Kus, and Adr. The lake is
430 kilometers around and 451 m deep at its
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deepest. The lake is 1646 meters above sea level,
and its water level changes (Aslan, 2022; Aslan
and Yazir, 2009). Lake Van in Tiirkiye is an
example of bi-modal and intermodal logistics.
Freight is transported via road, inland canal, and
rail within the framework of bimodal
transportation. Train ferry and Ro-Ro intermodal
transportation systems are used to convey freight
within  the framework of intermodal
transportation. This example contains a basic
notion. IWT in Lake Van requires design by the
established IWT model. IWT is both a
component of bimodal and intermodal
transportation. Moreover, IWT is crucial to
achieving sustainable transportation (Trivedi et
al.,2021).

Severe weather conditions, rough terrain,
distance from the highway and rail system, and
harsh winter conditions made IWT compulsory
in Lake Van (Dogan, 2020). According to the
data on cabotage transportation shared by the
relevant legal authority, freight, and passenger
transportation on Lake Van has been increasing
in recent years (Ministry of Transport and
Infrastructure, 2023). Despite the proximity of
the provinces of Van and Bitlis, this lake is an
important inland waterway for the trade of
neighboring provinces, including Iran and Iraq
(Dogan, 2020). There are known to be wharves
in Van, Amik, Delicay, Adilcevaz, Ahlat,
Tatvan, Resadiye, and Gevas, where maritime
transportation is conducted (Deniz and Yazici,
2003; Okmen, 2021). Certain maritime
stakeholders carry out the primary maritime
industry-related activities on Lake Van, which
include transportation, fishing, and tourism.
However, it is thought that these stakeholders
have a low degree of cooperative connection.
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Figure 1. Lake Van transit settlements and their distances in history. (Dogan, 2020)

Since that there is no railway connection between
Tatvan and Van, railway cars are loaded onto
ferries in Tatvan and taken across Lake Van to
Van. From there, they are moved to Kapikoy,
which is the border crossing with Iran, using the
railway link in Van. 4 ships with a capacity of
12 wagons, carrying freight, wagons, passengers,
and vehicles between Tatvan and Van, operate
within the scope of intermodal transportation In
the Lake Van region, there is a total road network
of 3.626 km, of which 1.387 km is State Highway
and 2.239 km is Provincial Road. It is necessary
to develop IWT connection roads for intermodal
transport because IWT connection is not
sufficient for the road. However, despite these
inadequacies, it is expressed on the map in Figure
1 that there was activated IWT in the region in
history. (Dogan, 2020). In this figure, Lake Van
transit settlements and their distances in history
are expressed.

IWT-based research on Lake Van is not
identified in any of the databases selected for a
literature review, including Web of Science,
Scopus, and Science Direct. IWT has only been
the subject of one research listed, there is no
research on nautical and transportation themes
for Lake Van. However, there are studies to
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encourage the investigation of IWT by using
SWOT analysis for sustainability and IWT for
Van Lake.

As mentioned, IWTs are crucial not only for
regional and national growth but also for
international trade (Solomon et al., 2021). While
trying to develop inland waterway transport in
Europe, IWT is trying to be developed policies
and incentives in waterways with less activity
(Mihic et al., 2011). The effectiveness of SWOT
analysis has been proven in the literature as an
initial study on the sustainability of inland
waterways (Bamler ef al., 2021; David and
Madudova, 2019; Hricova, 2013; Srinivas ef al.,
2018).

Turkey's Seventh National Notification report
prepared within the scope of the United Nations
Framework Convention on Climate Change
(UNFCCC) states that it is desired to increase
maritime transport, and as a target, to increase the
share of seaways in cabotage freight transport by
10% and in passenger transport by 4%, as a
target, National Climate Change 2011-2023 It
was included in the Action Plan (Demirtiirk,
2021). National research is not sufficient to
encourage IWT stakeholders, especially Lake
Van. Due to its geopolitical location, Lake Van
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is one of the significant inland waterways with
the huge potential to not only generate economic
revenue, but also offer great and diverse job and
career options, as well as sport aquaculture and
commercial fishing, and the Ileisure sector
(Aslan, 2022; Aslan and Yazir, 2009; Bilgili and
Sahin, 2023; Dogan, 2020; Okmen, 2021). Lake
Van is especially important for sustainable
intermodal transportation. The province of Bitlis
has been determined as a logistics center due to
its port authority and railway connection, and it
has been stated that sustainable IWT and
maritime transportation should be encouraged in
this region (Pagaci ef al., 2022). Apart from that,
recently (in August 2022) Lake Van and its
surrounds are formally recognized as a "naturally
protected, sustainable  conservation, and
managed area," the basin should also be properly
preserved in addition to the efforts to mitigate
climate change. Despite these benefits, IWT
activity on this lake falls short of expectations
(Dogan, 2020). Thus, it is vital to conduct Lake
Van-related research on maritime transportation.
Given that a considerable number of the SDGs in
the 2030 Agenda rely significantly on sustainable
maritime transportation, this issue must be
addressed immediately.

In this research, Lake Van transportation will be
assessed and examined as an inland waterway,
and awareness will be promoted about the need
to conduct a formal scientific assessment of IWT
on the lake. As a result, the main objective of the
present research is to correctly identify obstacles
and investigate the potential and existing
challenges to further sustainable transportation.
Accordingly, the study structure is presented as
follows. In section 2, materials and methods are
presented, including SWOT analysis and SWOT
analysis of Lake Van IWT. After those, results
and discussions are addressed in section 3.
Finally, in section 4, the study conclusion is
presented.

2. MATERIALS AND METHODS

In terms of the 2030 Agenda and its SDG
framework, marine transportation is critical to
attaining sustainable development in all three
aspects (social, economic, and environmental)
(Barua et al., 2019). When comparing fuel
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efficiency, the age of the fleet, and transportation
matrix makeup, waterways emerge as the clear
winner  (Oliveira and  Cicolin, 2016).
Sustainability is defined as the sustaining of
well-being over an indefinite length of time
(Kuhlman and Farrington, 2010). The notion of
sustainable development refers to a process of
transformation in which the utilization of
technology, resources, investments, and
institutions is modified to satisfy both present
and future needs (WCED, 1987). According to
this point of view, the World Maritime Theme of
"Sustainable Shipping for a Sustainable World"
will provide more accuracy in implementing the
2030 Agenda and making 2020-2030 a decade of
action (IMO, 2019).

IMO develops effective institutions for safe,
secure, and environmentally friendly maritime
commerce. Therefore IMO needed to make a
strategy according by SDGs and it is determined.
A summary of IMO’s strategy for SDGs is shown
in IMO’s SDGs targets in Table 1. Each SDG has
corresponding IMO strategies. In accordance,
IMO supports the entire SDG adaptation to
maritime and aims to accomplish sustainable
marine targets. Undoubtedly, IMO holds the
SDGs in high regard and prioritizes the link
between maritime operations and sustainable
objectives. To manage the oceans, ships, and

waterways sustainably, IMO will establish
standards and ecologically beneficial
regulations.
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IMO laws keep shipping safe, secure, and clean, fostering green and blue
IMO and UN partners fight illegal, unreported, and unregulated fishing to
MO accords reduce shipping-related pollution in ports and coastal areas by
IMO sets seafarer training requirements and runs global higher education

Women in Maritime and other IMO initiatives promote gender equality.
The waste-management cycle, which ensures clean water, is regulated by IMO.

IMO mandates shipping energy efficiency and promotes sustainable energy
Seafaring provides jobs, especially in poor nations. IMO prioritizes seafarer
Autonomous ships and port sector innovations can boost global stability and
Technical collaboration from IMO helps developing nations build shipping
Secure supply chains support sustainable communities. IMO protects global

logistical infrastructure by ensuring marine safety and security.
IMO regulates ship dumping, reduces ship litter, and promotes safe and clean

According to the Paris Agreement, IMO has devised methods to reduce
shipping sector GHG emissions and a global strategy to eliminate them.
Imo's global ship pollution prevention efforts support SDG14.

Imo strengthens port security and fights wildlife trafficking globally.
IMO develops effective institutions for safe, secure, and environmentally

IMO has partnerships with approximately 60 intergovernmental organizations

Table 1. IMO’s SDGs targets (IMO, 2019)
SDG SDG IMO’s SDG Target
number
SDG1 No Poverty
economy growth.
SDG2 Zero Hunger protect a critical food source.
SDG3 Good Health and
Well-being decreasing sulfur in ship fuel oil.
SDG4 Quality Education institutions.
SDGS5 Gender Equality
SDG6 Clegn Water and
Sanitation
SDG7 Affordable and Clean
Energy research.
SDGS Decent Work and
Economic Growth health and wellbeing.
Industry, Innovation,
SDG9 and Infrastructure sustainability.
SDG10 Reduced Inequality industry capabilities.
SDG11 Sustalnab'le': Cities and
Communities
Responsible
SDG12 Consumption and ship recycling.
Production
SDG13 Climate Action
SDG14 Life Below Water
SDG15 Life on Land
Peace and Justice
SDG16 Strong Institutions friendly maritime commerce.
SDG17 Partnerships to

Achieve the Goal

(IGOs) and over 70 non-governmental organizations (NGOs), including
significant worldwide environmental groups and bodies.

IWT, which offers so many advantages, must be
accurately assessed to enable strategic
development. One of the fundamental analyses
that link strategic development and an
established and wide technique for facilitating
strategy development is SWOT analysis (Dyson,
2004). For almost a quarter of the century,
SWOT analysis is used first step to study about
the strategic planning process (Helms and Nixon,
2010; Bamler ef al., 2021; Santén et al., 2021).
SWOT analysis is utilized in studies to design
IWT for sustainable maritime transportation. As
aresult, SWOT assessments are illustrated as the
strategic analysis for sustainable development.

The origin of the term "SWOT" is unknown
(Helms and Nixon, 2010). SWOT analysis and
other related methods for strategic management
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have been widely used since the 1950s, with
varying degrees of sophistication and
concentration (Leigh, 2010). In 1972, an
example of SWOT analysis was found (Stait,
1972). In strategic management, the SWOT
analysis performed by stakeholders is crucial
(Leigh, 2010).

SWOT analysis is conducted by stakeholders at
a strategic planning stage (Namugenyi et al.,
2019). SWOT analysis helps you assess your
"strengths, weaknesses, opportunities, and
threats" from the outside. (Longsheng et al.,
2022). There are two main steps to the analysis.
In the first step, SWOT factors and matrices are
identified. Second, the SWOT matrix matches
internal and external aspects to discover the
optimum strategy. (Jiskani et al., 2020). In this
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study, strengths, weaknesses, opportunities, and
threats for IWT, in general, are found by looking
at both external and internal factors for a SWOT
analysis in literature (Hricova, 2013).

The Van Lake requires a long-term strategy for
IWT implementation, including the alignment of
national goals with the IMO's SDG aims to
support regional priorities. Therefore, a SWOT
analysis is performed as the initial stage in
designing a long-term plan for IWT
implementation and coordination in Lake Van.
The goal of this study is to outline the
fundamental functions and operations of Lake
Van's IWT in terms of SWOT analysis.

2.1. SWOT Analysis of Van Lake IWT

Using a study that applied SWOT analysis for
IWT and expert opinion, a SWOT analysis of
Van Lake's IWT is conducted. (Bakhshian and
Mohammadpour Kachlami, 2019; Bamler et al.,
2021; Barros et al., 2022; Barutca, 2006;
Engstrom and Anna, 2019; Hricova, 2013).
Strengths, weaknesses, opportunities, and threats
are given in Table 2.

Table 2. SWOT analysis of Van Lake’s IWT

SWOT Item

Water freight’s environmental benefits
Strong connections between Europe
and East Asia

Geography is more suitable for
building waterways compared to other
transportation bases

Local waterway potential that can
connect cities in the region

Reduced road congestion in the
surrounding

There is already a sample of
intermodal logistics on Lake Van.
Costs competitiveness compared to
road transport

IWT is untouched for Lake Van so
innovative and initiative-taking
improvements in the maritime sector
can be easily applied.

Vessels available to charter

Issues with truck use (congestion near
the port). The use of IWT can reduce
congestion on roads.

International authorities support this
environmental transportation.

No tax on fuel for ships

Strengths
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IWT is applied by countries, their
outputs are available

Maritime education institutions in the
region emphasize IWT on Lake Van

Weaknesses

Lack of scale of investment

Lack of educated and skilled workers
Absence of a long-term strategic
policy framework

The inflexibility of specialized vessels
Low organization capacity between
IWT stakeholders and low awareness
Dependency on third-party funding,
i.e., public money, to
improve/modernize the asset
Deficiencies of infrastructure and
seafarers

IWT could result in a conflict of
interest concerning agriculture and
fishing

Infrastructure maintenance

Opportunities

Creates new business opportunities,
benefits regional development
Hydrogen-based fuels and green mode
in IWT make IWT the most acceptable
mode of transport

Increase in air quality, awareness of
environmental awareness

Owing to intermodal transportation
and its IWT links benefits to be gained
More transport allows more products
to reach the region. offering
opportunities for IWT in the spot
market with IWT

Waterways can offer an alternative
Waterside developments could be
encouraged

Stakeholders, especially owners of
ships and ports, set goals and they
support IWT

IWT can be used to be a simulation of
oceangoing ship operation, crew
training

Improvement of IWT and digitization
in the maritime industry

In the field of automation, IWT is
considerable

Autonomy brings technological
developments at every stage of life

Threats

Because of climate changes,
withdrawal in Lake Van may
complicate port operations

Freight flows are unpredictable, and
threatening in market

Advanced and developmental other
transport modes are threatening IWT.

Legislation for IWT is slowed down
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Conlflicting interests between national
and international interests
Ungqualified crew and port employees
could cause accidents and errors.
Lack of financial resources from the
trust

Possible threats to the environment
and marine life that come with
maritime transportation

Failure to achieve sustainability

3. RESULTS AND DISCUSSION

Maritime transportation offers opportunities a
variety of SDGs (Wang et al., 2020). However,
there could be a conflict between SDGs; for
instance maritime transportation has
opportunities for SDG 13 “Climate action”, at the
same time, it could have potential threats for
SDG 14 “Life below water” and SDG 6 (Clean
water and sanitation). Ballast water management
and coastline restoration could be present a
solution for mentioned conflict. Also toxic
coating is a complex problem for marine
ecosystem. To solve the problem, preferring
alternative vessel hull coatings, enhancing non-
toxic hull coatings, improving vessel hull
cleaning methods, and cultivating non-
governmental organizations' roles should be
evaluated (Kim, 2021).

It is possible to ascertain whether companies or
industries are performing effectively right now
and develop a successful strategy for the future
with the use of a SWOT analysis. In addition, a
SWOT analysis could identify out industry- or
company weaknesses. The following strengths,
weaknesses, opportunities, and threats related to
Lake Van were uncovered by the current study.
Considering the strength of Lake Van following
advantages stand out. Lake Van is already a
multimodal logistics example. In addition, it is
connected Europe with Middle Asia. Hence,
access to the network between Middle Asia and
Europe is made simple by the local waterway
system. One of Lake Van's major strengths over
more hilly terrain is that its surroundings are
favorable to trying to enhance IWT. It is also
important to note that the area already has a
modest network of small waterways that connect
the many regional inland ports/terminals. Cost-
effectiveness is relative to vehicle transport; the
seaports in the region have rail connections.
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Ships so IWT is available to charter.
Environmentally friendly transportation is
supported by international agencies so

investment can be made. No tax is imposed on
ship fuel. Maritime education and training
centers/organizations in the region are also
interested in IWT on Lake Van. IWT is
undeveloped for Lake Van, making it simple to
implement innovative and initiative-based
maritime sector changes. As evidenced by all of
the advantages and qualities described, IWT
necessitates the gathering and evaluation of a
wide variety of data to facilitate and support
sustainable maritime transportation.  These
strengths are so natural and ambitious that this
issue can be called an obligation. Thus, a
sustainable IWT for Lake Van should be
provided and realized as soon as possible.

On the other hand, Lake Van IWT has various
weaknesses. Lack of scale of investment,
inflexibility of specialized vessels in the region,
prioritization of land and  waterborne
transportation, lack of educated and skilled
workers, absence of a long-term strategic policy
framework; low IWT stakeholder organization
and  awareness; Public  financing to
improve/modernize the asset, infrastructure.
Resilient  infrastructure = and  seafarers’
deficiencies; IWT could cause an agriculture-
fishing conflict; Upkeep is a weakness for Lake
Van’ IWT are shown in this study. These
weaknesses seem very important, and some
weaknesses must be resolved, such as the lack of
investment. This resulted in an underutilized area
where there is a high potential for seaborn
transportation but a low level of economic
activity, or even undeveloped activities that
would be well suited to the region's current
capabilities.

Lake Van IWT offers economic, social, and
environmental benefits. IWT boosts commercial
and regional  development.  Intermodal
transportation and IWT linkages have many
benefits. Transport brings additional goods to the
region. IWT has spot market opportunities. Ship
and port owners set targets and promote IWT.
IWT could promote waterfront development.
IWT gives autonomy, which advances
technology throughout life. IWT simulates
oceangoing ship operating and crew training.
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Alternatives include waterways. Hydrogen-
based fuels and green mode make IWT the best
form of transport for air quality improvement.
The mentioned opportunities will come with
sustainable IWT, and they will make significant
profits.

It should not be forgotten that there are also
challenging threats, thus further effort is needed
to create sustainable transportation on Lake Van
with the effective use of data to address
imbalances in terms of scientific, technical,
inventive, and economic capacities. Climate
change may affect port operations by
withdrawing Lake Van. Also, market-threatening
freight flows are unpredictable. Advanced and
developing transit options, regulations governing
for other transportation modes, and high
infrastructure  standards for other modes
challenge IWT. Unqualified port workers and
crew may also cause mishaps. The mismatch
between the strengths of the natural environment
and the strengths of the promoted applications is
a structural problem since Turkey has no IWT
regulations (Bayirhan and Nas, 2018).

Strengths and opportunities for IWT in Lake Van
are substantial amount and quality. It is a
fascinating discovery that a transportation
system with so many chances and so many
strengths has not yet been realized. In Turkey, the
maritime industry is still developing, hence IWT
requirements have not yet been implemented
appropriately (Erdogan and Cetin, 2021). The
share of maritime transportation also IWT in
intermodal and bimodal transport is smaller than
the share of other modes of transport (Balik ef al.,
2015). Because maritime transportation is more
environmentally friendly and economically than
other modes of transport, industrialized nations
formulate policies accordingly. IWT and
maritime transportation may present the
extraordinary potential for Lake Van.

European inland ports provide transit, supply
chains, and regional development. Multi-entity
characterization is a best practice in public-
private partnerships (Montwitt, 2019). Also
European IWT could be best practice for IWT on
Lake Van. Even just IWT has best practice
potential  for transportation (Maes and
Vanelslander, 2015). Examples of IWT is exist
for Lake Van, best practice could be determined
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by authority. This is another opportunity to
choose IWT.

4. CONCLUSION

Sustainability is a concept that has been explored
in a variety of industries, but it is especially
relevant in the maritime industry due to the
economic, environmental, and social advantages
of maritime transportation. IWT is one of the
sub-sectors of maritime transportation. Although
IWT integration with other modes of
transportation has just recently started, it is
believed that this trend will quickly expand
throughout Europe and many other developed
economies. Given that sustainable maritime
transportation is an intersecting issue and is
crucial to achieving the majority of SDGs of the
2030 Agenda for Sustainable Development,
efforts should be focused on this issue
immediately. Considering Lake Van and its
surroundings were recently designated as a
"naturally protected, sustainable conservation,
and managed area" and Turkey’s largest lake, the
Lake should be appropriately conserved in
addition to the actions taken to combat climate
change. Therefore, it is essential to encourage
structural change, innovation, and sustainable
mobility on Lake Van through financial
investments in transportation infrastructure and
improved IWT policymaking.

In this study, Lake Van transportation was
evaluated as an inland waterway, and the
necessity of performing a formal scientific
evaluation of IWT on the lake was raised. The
primary goal of the study is to assist efforts that
aimed to transform Lake Van transportation into
a more competitive, job-rich, and sustainable
one. SWOT analysis is thus employed in the
study as it is one of the most well-known and
reliable methods for strategic analysis. Despite
its many advantages, IWT activity on this lake
does not match what was expected. The findings
of the study emphasize the importance of
improving communication among shareholders
to build cooperation connections and the
importance of developing new ways to integrate
the SDGs into regulatory and policy plans to
enhance innovative infrastructure planning and
investment solutions. Both of these focuses are
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outlined by the importance of developing new
ways to integrate the SDGs into regulatory and
policy plans to develop strategies through
innovation-driven growth carried out under IWT.
In this manner, it is become possible to develop
harmonized strategic investments in
transportation infrastructure and improved IWT
policymaking.

One of the most important key drivers in
boosting an industry's sustainability capabilities
1s constant innovation. However, limited studies
have been committed to achieving sustainable
development on IWT (Barros et al., 2022). This
study presents the results of a SWOT analysis for
Lake Van’s IWT, one of the best effective
analyses in strategic planning that consider the
interests of all the parties involved. IWT and
maritime transportation for Lake Van are
highlighted, along with their respective strengths
and possibilities. In addition, weaknesses and
threats prompt stakeholders and policymakers to
exercise extreme caution. Consequently, more
research should be conducted from this
perspective. Strategies to support maritime
transportation in Lake Van can be put forward by
using decision support systems for various
purposes, based on the SWOT analysis, which is
the output of this study, in future studies.
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