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ONSOZ

21.ytizy1l, iklim degisikligi etkilerinin yogunlastig1 ve kiiresel dlcekte belirgin hissedildigi donemdir. Bilimsel
veriler, iklim krizinin gelecege doniik bir olasilik degil, giiniimiizde yagsanan somut bir gergeklik oldugunu a¢ikea
ortaya koymaktadir. Fosil yakit titketimi, hizlanan kentlesme, arazi kullanimindaki degisimler ve dogal kaynaklarin
agir1 titketimi, kiiresel sicaklik artisini hizlandirmus; asir1 sicaklik dalgalari, sel ve tagkinlar, kurakliklar ve yanginlar
gliniimiiztin olagan riskleri haline gelmistir.

Hiikiimetleraras: Tklim Degisikligi Paneli’nin (IPCC) son degerlendirme raporlari, iklim etkilerinin 6zellikle
sehirlesmis alanlarda yogunlastigini gostermektedir. Kentlerdeki niifus artisi, enerji kullanimi ve altyapr baskisi
hem emisyon tiretiminde hem de iklim risklerine maruz kalmada kritik bir rol oynamaktadir.

Guiniimiizde niifusun yarisindan fazlasi kentlerde yasamaktadir ve bu oran artmaya devam etmektedir. Sehirler,
kiiresel enerji titketiminin biiyiik béliimiinden ve karbon emisyonlarinin yaklasik %70’inden sorumludur. Bu du-
rum, kentleri hem iklim krizinin kaynaklarindan biri hem de ¢6ztimiin ana odag: haline getirmektedir.

Plansiz kentlesme, azaltilmus yesil alanlar, ylizey gecirimsizlik artisi ve kentsel 1s1 adast etkisi, sehirleri agir1 hava
olaylarina kargi daha etkilenebilir kilmaktadir. Bu etkilenebilirlik yalnizca fiziksel altyapiyla sinirli olmayip, gelir dagi-
Limu esitsizligi, sosyal hizmetlere erisim ve yonetisim kapasitesi gibi sosyo-ekonomik faktérlerle de dogrudan iligkilidir.

Turkiye, farklr iklim kusaklarinin kesisiminde bulunmasi nedeniyle iklim degisikliginin etkilerine kars1 yiiksek
hassasiyet gostermektedir. Son yillarda sicaklik dalgalary, sel ve tagkinlar, orman yanginlari, yagis diizensizlikleri ve
kuraklik olaylarinda belirgin artis yasanmigstir. Tiirkiye’nin hem dogal kosullar1 hem de sosyo-ekonomik 6zellikle-
ri, riskleri daha goriiniir ve sistemleri daha etkilenebilir hale getirmektedir.

Biiyiiksehirlerde yasanan sel ve sicak hava dalgalary, i¢ bolgelerde artan kuraklik, kiy1 bolgelerinde artan deniz
seviyesi tehlikesi ve Karadeniz’deki tagkin riski; ulasim, enerji, su yonetimi, tarim ve turizm gibi temel sektorler
tizerinde zincirleme etkiler olusturmaktadir.

Iklim degisikligine yonelik miicadele, uluslararasi is birligi gerektiren ¢ok boyutlu bir siiregtir. Paris Anlagmas,
BM iklim Degisikligi Cerceve Sozlesmesi, Avrupa Yesil Mutabakati ve karbon diizenlemeleri, iilkelerin uyum ve
azaltim politikalarini belirleyen temel ¢ercevelerdir.

Turkiye’nin 2053 net sifir hedefi, uluslararas: politika cerceveleriyle uyumlu bir dontisimiin kapisini arala-
maktadir. Ancak iklim politikalarinin etkili bicimde uygulanabilmesi, yerel yonetimlerin, kamu kurumlarinin, 6zel
sektoriin ve toplumun farkli kesimlerinin koordinasyonunu gerektirmektedir.

Bu kitap, iklim degisikliginin altyap: sistemleri tizerindeki etkilerini disiplinler arasi bir biitiinliik i¢inde de-
gerlendirmek amaciyla tasarlanmustir. Calisma, Tiirkiye’nin uzun dénemli iklim egilimlerini ve gelecege yonelik
projeksiyonlari inceleyerek kitabin ilerleyen béliimlerine temel teskil etmektedir. Bu inceleme, sonraki béliimlerde
ele alinan altyapi risk degerlendirmeleri i¢in bilimsel bir temel olusturmaktadir. Ardindan agir1 hava ve iklim olay-
larinin-o6zellikle sicak hava dalgalarinin, 1s1 stresinin ve ani yagislarin-kentsel alanlarda olusturdugu etkiler ele alin-
makta; kentlesme dinamikleri ile iklim tehlikeleri arasindaki etkilesim yapisal bir cercevede degerlendirilmektedir.

[zleyen boliimler, ulagim, enerji, su yonetimi, tarim, sanayi ve turizm gibi temel altyap: sektérlerinin iklim
degisikligine bagli etkilenebilirliklerini kapsamli bir degerlendirmeye tabi tutmaktadir. Bu degerlendirme, kiiresel
ve ulusal egilimlerin karsilastirilmas: yoluyla Tiirkiye’nin 6zgiin kosullarina iligkin analitik bir perspektif sunmak-
tadir. Kitap ayn1 zamanda, altyap: sistemlerinde etkilenebilirligin yalnizca fiziksel bilesenlerden degil; yonetisim
kapasitesi, finansal siirdiiriilebilirlik ve sosyal etkilenebilirlik gibi cok boyutlu faktérlerden kaynaklandigini vur-
gulamaktadir.

Iklime direngli altyapi kavramy, galigma igerisinde hem tanimsal hem de operasyonel boyutlariyla ele alinmak-
tadir. Direnglilik ilkeleri; miihendislik standartlarindan doga temelli ¢éziimlere, risk azaltimindan siirdiiriilebilir
kalkinma hedefleriyle uyuma kadar uzanan genis bir ¢erceve iginde degerlendirilmektedir. Bu tartisma, altyap:
sistemlerinin planlanmasi, tasarimi ve yonetiminde uygulanabilir yontem ve kriterlerin tanimlanmasina imkéan
saglamaktadir.



Onsoz

Kitap, kamu ve 6zel sektor yatirimlarinin rold, enerji politikalar: ile iklim politikalarinin etkilesimi, etkilene-
bilirlik ve uyum kapasitesi analizleri gibi konulara da yer vererek ¢ok diizeyli yonetisim mekanizmalarina iliskin
kapsamli bir degerlendirme sunmaktadir. Son bolimde ise altyap: projelerine yonelik iklim risk degerlendirme
stirecine iliskin metodolojik bir kilavuz sunularak ¢alismanin uygulamaya déniik yonii gii¢lendirilmektedir.

Bu biitiinlesik yaklagim sayesinde eser, iklim degisikligine uyum ve direnglilik alaninda ¢aligan akademisyenler,
mithendisler, planlamacilar ve politika yapicilar i¢in metodolojik, analitik ve pratik bir referans cergevesi islevi
gormektedir.

Iklim degisikligi, giiniimiiziin en kapsamli ve ¢ok boyutlu kiiresel sorunlarindan biri olarak altyap: sistem-
lerinin planlanmasini, yonetimini ve direngliligini dogrudan etkileyen temel bir belirleyici haline gelmistir. Bu
caligma, iklim degisikliginin altyap: sektorlerine yansiyan etkilerini hem tarihsel egilimler hem de giincel bilimsel
bulgular dogrultusunda inceleyerek Tiirkiye baglaminda kapsamli bir degerlendirme sunmay1 amaglamustir. Kitap
boyunca sunulan klimatolojik degerlendirmeler, sektorel etkilenebilirlik incelemeleri, risk azaltim yaklasimlari ve
uyum stratejileri; altyap: planlamasinda bilim temelli karar alma mekanizmalarinin gerekliligini bir kez daha orta-
ya koymaktadir.

Caligmanin bulgulari, altyap: sektérlerinin iklim degisikligine kars: etkilenebilirliginin yalnizca fiziksel kosul-
larin bir fonksiyonu olmadigini; sosyo-ekonomik esitsizlikler, yonetisim modelleri, finansal kapasite, kurumsal is
birligi siiregleri ve bolgesel kalkinma dinamikleriyle yakindan iliskili oldugunu géstermektedir. Bu nedenle iklim
degisikligine uyum, disiplinler aras1 ve ¢ok aktorlii bir cergevede ele alinmasi gereken stratejik bir alan niteligi ta-
simaktadir. Bu kitap, bu biitiincil yaklagimi giiglendirecek kavramsal, analitik ve metodolojik bir temel sunmay1
hedeflemistir.

Gerek akademik literatiire gerek uygulama alanina katki sunan bu ¢alisma, ayni1 zamanda Tiirkiye’nin iklim
politikalari, uluslararas: yiikiimliiliikleri ve yerel diizeydeki uyum kapasitesi bakimindan kars1 karsiya oldugu fir-
sat ve zorluklara iliskin kapsamli bir degerlendirme niteligi tasimaktadir. Kitabin ortaya koydugu degerlendirme
ve Onerilerin, yerel yonetimler, politika yapicilar, mithendisler, sehir plancilari, afet yonetimi uzmanlari, enerji ve
cevre profesyonelleri i¢in yol gosterici bir kaynak olarak kullanilmasi amag¢lanmaktadir. Bu dogrultuda ¢alisma,
iklim degisikligi ile miicadelede bilimsel bilgi, politika gelistirme siirecleri ve uygulama pratikleri arasinda koprii
kurmayi hedeflemektedir.

Bu galisma, gok paydash ve ¢ok disiplinli bir akademik is birliginin tiriiniidiir. Bu eserin hazirlanmasi, kapsaml
bir koordinasyon, igerik iiretimi, bilimsel degerlendirme ve ¢ok asamal editoryal siire¢ gerektirmistir. Bu baglam-
da, kitabin tamaminin genel koordinasyonu, béliim igeriklerinin biitiinlestirilmesi, metodolojik ¢ergevenin olus-
turulmasi, metinlerin uyumlastirilmasi ve editéryal kurgusunun yonetilmesi ve teknik analiz stireglerinde kritik
ve yonlendirici bir rol iistlenen ve kitap boliimlerinin hazirlanmasinda teknik bilimsel katk: sunan tiim arastirma-
cilara tegekkiir ederiz. Bu arastirmacilarin uzmanliklar1 hem klimatolojik degerlendirmelerin dogrulugu hem de
uyum ve direnglilik stratejilerinin bilimsel gecerliligi agisindan ¢alismaya 6nemli bir derinlik kazandirmais, eserin
akademik biitiinliginti saglayarak tematik yapisinin tutarlilig ve kitap boyunca kullanilan kavramsal ¢ercevenin
gelistirilmesinde belirleyici olmustur. Iceriklerin sistematik bicimde organize edilmesi, boliimler arasi gegislerin
butiinlestirilmesi ve kitabin kuramsal-uygulamali dengesinin korunmas: biiyiik 6l¢tide bu editdryal emegin sonu-
cudur.

Kitabin olusum siirecinde bilimsel birikimleriyle ¢alismanin kapsamini ve analitik derinligini zenginlestiren
Prof. Dr. Murat TURKES, Prof. Dr. Levent KURNAZ a, arastirma siireclerinde sagladig icerik destegi icin Bagak
BILGINe, uluslararasi hukuki ¢ergevenin anlagilmasina katki sunan Hergiiner Bilgen Uger Avukatlik Ortakli-
g1’ndan Deniz TUNCEL, Ziilal SAN ve Nihan METIN’e tesekkiir ederiz.

Editorler

Prof. Dr. Cem AVCI
Dr. Nazan AN
Dr. M. Tufan TURP
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OZETLER

Iklim degisikligi, altyaps sistemlerinin giivenilirligi, siirekliligi ve performansi iizerinde benzeri gérillmemis diizey-
de bask: olusturmaktadir. Artan sicakliklar, degisen yagis rejimleri, stklagsan asir1 hava olaylari, deniz seviyesindeki
yiikselme ve hidrolojik dongiideki bozulmalar; geleneksel mithendislik varsayimlarini gecersiz kilmakta ve altya-
pilarin dmiir boyu isleyisini tehdit etmektedir. Bu kitap iklim degisikliginin altyap: sistemleri tizerindeki ¢ok bo-
yutlu etkilerini biitlinciil bir yaklasimla ele alarak, teknik analiz, yonetisim, finansman ve politika bilesenlerini
ayni ¢erceve icinde birlestirmektedir. Caligmanin kapsamy; iklim bilimi, altyapr mithendisligi, risk degerlendirme,
ekonomik analiz, yonetisim, kurumsal kapasite, uyum finansmani ve uygulamaya doniik karar destek araglar: gibi
genis bir yelpazeye yayilan disiplinleri icermektedir.

Kitabin temel amaci, altyap: planlamasi ve yonetiminde ¢alisan karar vericilere, kamu kurumlarina, yerel yone-
timlere, mithendislik ve danigsmanlik kuruluslarina, arastirmacilara ve akademisyenlere iklim degisikligine karsi
direngli altyapr gelistirme siirecinde kullanilabilir, kapsamli ve bilimsel temelli bir referans kaynag: sunmaktir.

Bu kitap, iklim degisikliginin altyap: sistemleri {izerindeki etkilerini yalnizca teknik bir miihendislik sorunu
olarak degil, ayni zamanda bilimsel, yonetisimsel, ekonomik, hukuki ve kurumsal boyutlariyla birlikte ele alan bii-
tiinciil bir referans cergevesi olusturmak tizere tasarlanmustr.

Bilimsel Temel (Boliim 1-2)

Kitabin ilk iki bolimi, tiim sonraki tartismalarin tizerinde yiikseldigi bilimsel zemini kurar.

 Boliim 1, Tirkiye’nin gegmis ve gelecege yonelik sicaklik, yagis, ekstrem olay ve hidrolojik déngii projeksiyon-
larini sunarak, tiim altyap: sektorlerinde “neden yeni tasarim mantiklar: gerekli?” sorusunun yanitini olusturur.

o Bolum 2, bu fiziksel degisimlerin 6zellikle sehirlerdeki 1s1 stresi, konfor kaybi, saglik riskleri ve altyapr talep
baskilari tizerindeki etkilerini gostererek, altyapinin artik sadece fiziksel varliklar degil, insan refahinin birincil
belirleyicisi oldugunu ortaya koyar.

Bu iki bolim, kitabin ilerleyen tiim bolimlerinin dayandig: iklim riski ¢ercevesini kurar. Altyap: sektorlerine
geciste kullanilan tiim risk-skorlamalari, etkilenebilirlik analizleri ve tasarim gerekgeleri bu bilimsel temelden bes-
lenir.

Béliim 1-Tiirkiye’de Iklim Degisikligi: Gegmisten Gelecege Egilimler, Projeksiyonlar ve Altyap: Sistemlerine
Etkileri

Turkiye, farkli iklim tiplerinin ve karmagik topografyanin bir arada bulundugu yapisi nedeniyle iklim degisikliginin
etkilerini {ilke genelinde esit bicimde yasamamaktadir. Son yillarda gozlenen belirgin sicaklik artigi, yagis rejimle-
rindeki diizensizlik ve agir1 hava olaylarindaki artis; 6zellikle kentler ve kritik altyapilar iizerinde giderek artan bir
bask: yaratmaktadir. Ulagim, enerji, su ve haberlesme gibi sistemlerin biiyiik boliimt ge¢mis iklim normallerine
gore tasarlanmis olup, degisen kosullar karsisinda hizmet siirekliligini saglamakta zorlanmaktadur.

Kiiresel 6lgekte iklim degisikligi, insan faaliyetlerinden kaynaklanan sera gazi emisyonlarmnin bir sonucu ola-
rak hizlanmistir. Kiiresel ortalama sicaklik sanayi 6ncesi doneme gore 1 °C’nin {izerine ¢ikmig, 2024 yili kayitlara
gegen en sicak yil olmugtur. Kara alanlarinin okyanuslara gére daha hizli istnmasi, Akdeniz Havzasi gibi bolgelerde
etkileri daha keskin hale getirmektedir. Asir1 sicaklar, siddetli yagislar ve farkl: tiir kurakliklarin ayni dénemlerde
goriilmesi, altyap1 sistemleri i¢in yeni ve karmasik riskler dogurmaktadir. Tiirkiye’de uzun dénemli gozlemler,
sicaklik artiginin siireklilik kazandigini ve artik “yeni normal” olarak kabul edilebilecek bir diizeye ulagtigini goster-
mektedir. Son yillarin biiyiik boliimiiniin ortalamanin tizerinde sicak ge¢mesi, ekstrem hava olaylarinin sayisindaki
hizli artis ve sicak hava dalgalarinin uzamasi bu egilimi desteklemektedir. Yagislar yillar arasinda dalgali seyretse
de uzun vadede hafif bir azalma egilimi 6ne ¢ikmakta; tropik gecelerin artmasi ve donlu giinlerin azalmasi ise gece
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Ozetler

isinmasinin giiclendigine isaret etmektedir. Gelecek projeksiyonlari, yiiksek emisyonlarin devam ettigi bir senaryo-
da Tiirkiye’nin daha sicak ve birgok bolgede daha kurak bir iklime yoneldigini ortaya koymaktadir. Cok sicak giin-
lerin ve tropik gecelerin yayginlagmasi, yagislarin azalmasi ve daha kisa stirelerde yogunlagmasi; kuraklik, tagkin
ve su yonetimi risklerini birlikte artirmaktadir. Bu tablo, iklim verileri ve projeksiyonlarinin altyap: planlamasina
entegre edilmesini, direngli ve stirdiiriilebilir sistemler olusturmanin temel kosulu haline getirmektedir.

Boliim 2-iklim Degisikligi ve Siddetli Hava Olaylarinin Kentlere Etkisi: Artan Ekstrem Sicakliklar, Is1 Stresi
ve Insan Konforu Uzerindeki Sonuglar

Kentlerde artan sicakliklar, yogun nem ve giderek siklagan agirt hava olaylary, sehirleri iklim degisikliginin en gori-
niir ve en etkilenebilir alanlar1 haline getirmektedir. Tiirkiye nin biiyiik sehirlerinde son yirmi yilda yasanan hizli
isinma egilimi, 6zellikle yaz aylarinda insan sagligi, yasam kalitesi ve ekonomik faaliyetler tizerindeki etkilerini
belirgin sekilde artirmustir. Tropik gece sayilarindaki artis, uzun siiren sicak hava dalgalar1 ve yiiksek nem oranlar:
hem fiziksel hem de psikolojik stres yaratmakta; kent sakinlerinin konforunu azalttig1 gibi, saglik risklerini de g6-
riiniir bigimde biiyiitmektedir.

Kentsel 1s1 adast etkisi, yogun yapilasma, sinirl yesil alanlar, 1s1 tutan yiizeyler ve asir1 enerji kullanimiyla bir-
leserek sicakliklar: daha da artirmakta; 6zellikle distik gelirli ve altyapist zayif mahallelerde riskleri orantisiz bi-
¢imde yiikseltmektedir. Asir1 sicaklarin enerji talebinde yarattig ani artiglar, hem elektrik sebekesi tizerinde bask:
olusturmakta hem de hanehalki maliyetlerini artirmaktadir. Ayn1 zamanda agir1 sicak-yiiksek nem kombinasyonu
turistik destinasyonlarda ziyaret¢i davraniglarini degistirmeye baglamus, yaz aylarinda konfor seviyesinin diismesi
turizm sektoriinii ekonomik agidan baski altina almistir. Son gozlemler, Tiirkiye nin bir¢ok kentinde ekstrem si-
caklik rekorlarinin arka arkaya kirildigini ve asir1 sicaklik kaynakli olaylarin saglik sistemi tizerinde artan bir yiik
olusturdugunu gostermektedir. Ozellikle yaglilar, kronik hastalig1 olanlar, ¢ocuklar ve dig mekanda ¢alisanlar i¢in
risk diizeyi hizla yiikselmektedir. Asir1 sicakliklarin, is giicii verimliliginde azalma, iiretim kayby, su tiiketiminde
artig ve kentsel altyap: tizerinde 1s1ya bagli deformasyon gibi ekonomik ve fiziksel sonuglar: giderek daha belirgin
hale gelmektedir. Kentler icin 6ne ¢ikan en kritik bulgu ise, mevcut planlama yaklagimlarinin hila ge¢mis iklim
kosullarini esas almasidur. Yiiksek sicakliklarin, siddetli ani yagislarin ve su stresinin gelecekte daha sik ve daha asir1
sekilde yasanacagina dair tiim bilimsel gostergelere ragmen, bir¢ok sehirde tasarim standartlari ve altyap: kapasi-
tesi bu yeni iklim rejimine uygun degildir. Bu uyumsuzluk hem acil miidahale kapasitesini zayiflatmakta hem de
gelecekte hizmet kesintilerinin, altyap: hasarlarinin ve ekonomik kayiplarin daha biiyiik boyutlara ulasmasina yol
a¢maktadir.

Tum bulgular bir arada degerlendirildiginde, sehirlerin iklim kaynakli sicaklik ve konfor risklerine kars1 di-
rengli hale gelebilmesi i¢in doga temelli ¢oziimlerin, kent ici yesil alanlarin, 1s1 azaltici tasarimlarin, golgelendirme
stratejilerinin, stirdiiriilebilir su yonetiminin ve risk temelli kentsel planlamanin biitiinlesik bir sekilde ele alinma-
s1 gerektigi ortaya ¢ikmaktadir. Tiirkiye’nin bityiik sehirlerinde sicakligin mevcut egilimleri ve gelecege yonelik
ongoriiler, kentsel yagsamin kalicihigini koruyabilmek i¢in uyum onlemlerinin 6ncelikli ve kaginilmaz oldugunu
gostermektedir.

iklim-Altyap: Etkilesiminin Sistemik Cercevesi (Boliim 3-4

Béliim 3-klim Degisikligi ve Altyap: Sektorlerine Genel Giris

Altyap: sistemleri, toplumlarin yasam kalitesini, ekonomik tiretkenligini ve ¢evresel giivenligini belirleyen temel
yapilardir. Enerji, su, ulagim, iletisim, sanitasyon ve gida tedariki gibi hizmetlerin kesintisiz islemesi, kentlerin giin-
lik isleyisinden bireylerin refahina kadar her alan1 dogrudan etkiler. Ancak iklim degisikligi, bu sistemler {izerinde
giderek artan bir baski olusturmaktadir. Artan sicakliklar, siddetli yagislar, tagkinlar, kuraklik ve orman yangnlari
daha sik ve daha yikici hale gelirken, mevcut altyapinin biiyiik boliimii ge¢mis iklim kosullarina gore tasarlanmis
durumdadir. Bu uyumsuzluk, riskleri daha goriiniir, daha sistemik ve daha maliyetli kilmaktadur.
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Altyap1 yalnizca iklimden etkilenen bir alan degil; ayni1 zamanda sera gazi emisyonlar1 ve dogal kaynak kulla-
nim1 iizerinden iklim degisikligini besleyen 6nemli bir etkendir. Fosil yakitlara bagimli enerji sistemleri, su yogun
tiretim siiregleri ve plansiz kentlesme hem c¢evresel baskilar1 artirmakta hem de altyapinin direngliligini zayiflat-
maktadir. Bu nedenle altyapinin giiglendirilmesi, yalnizca fiziksel bir koruma meselesi degil; iklim nétrlagii, kaynak
verimliligi ve siirdiiriilebilir kalkinma agisindan da stratejik bir zorunluluktur. iklime direngli altyaps, tasarimdan
isletmeye ve kullanim 6mriiniin sonuna kadar uzanan biitiinciil bir yaklagim gerektirir. Ani afetlere oldugu kadar
uzun vadeli iklim degisimlerine de uyum saglamay1 hedefler. Ancak bir¢ok iilkede hizli kentlesme, kaynak kisitlar
ve planlama eksikleri bu uyumu zorlagtirmaktadir. Kiiresel dl¢ekte yasanan altyap: kesintileri, iklim risklerinin
zincirleme etkiler yaratarak ekonomik faaliyetleri ve toplumsal yasami aksatabildigini agik¢a gostermektedir. Bu
tablo, altyapi sistemlerinin iklim risklerini merkeze alan uzun vadeli bir vizyonla yeniden ele alinmasini kaginilmaz
kilmaktadir. Tklime direngli, diisiik karbonlu ve doga temelli ¢oziimlerle giiglendirilmis altyapilar hem bugiiniin
ihtiyaglarini karsilamanin hem de gelecegin belirsizliklerine kars: toplumlari korumanin anahtaridir.

Béliim 4-Kiiresel ve Ulusal Olgekte iklim Degisikliginin Altyap1 Sektorlerine Etkisi

Iklim degisikligi, artan sicakliklar, diizensiz yagislar ve deniz seviyesinin yiikselmesiyle altyap: sektorlerini ayni
anda ve ¢ok yonlii bigimde etkilemektedir. Bu etkiler, hizmet siirekliligini, ekonomik faaliyetleri ve toplumsal refahi
tehdit ederken, tim sektorlerde uyum ihtiyacini zorunlu hale getirmektedir. Ulagim sektorii, sicak hava dalgalars,
sel ve firtinalar nedeniyle dogrudan fiziksel hasar ve operasyonel kesintiler yasamaktadir. Asfalt bozulmalari, ray
genlesmeleri, pist su baskinlar1 ve kiy1 hatlarinin etkilenmesi; gtivenligi, erisilebilirligi ve tedarik zincirlerini za-
yiflatmaktadir. Enerji sektorii, hem iklim degisikliginin 6nemli bir kaynagi hem de etkilerine en agik alanlardan
biridir. Asir1 sicaklar iletim kapasitesini diistiriirken, kuraklik hidroelektrik tiretimi sinirlar; firtina ve yanginlar
sebekelerde kesinti riskini artirir ve arz giivenligini zorlar. Ingaat ve sanayi sektorleri, yitksek sicaklik, agir1 yagis ve
kuraklik etkilerini es zamanli hisseder. Malzeme dayanimi azalir, santiyelerde gecikmeler yasanur, is giicii verim-
liligi diiser ve tedarik zincirleri iklim kaynakli kesintilere kargi daha etkilenebilir hale gelir. Su kaynaklar1 sektort,
kuraklik, tagkin ve kalite bozulmalar1 nedeniyle en karmagik risklerle kars: karsiyadir. Su arzindaki azalma, aritma
maliyetlerini artirirken; tagkinlar altyapiy zorlar ve enerji, tarim ile kentsel hizmetlerde zincirleme etkilere yol agar.
Tarim sektori, sicaklik stresi, diizensiz yagislar ve su kitlig1 nedeniyle iiretim kayiplar: yagar. Verim diisiisleri, artan
maliyetler ve toprak bozulmasi gida giivenligini tehdit eder; en biiyiik etki kiigiik tireticiler ve etkilenebilir gruplar
tizerinde goriliir. Turizm sektori, termal konfor kaybi, kiy1 erozyonu ve ekosistem bozulmalar1 nedeniyle talep
dalgalanmalarina agiktir. Bu durum gelir, istihdam ve yerel ekonomiler tizerinde baski yaratir. Tiim sektorler bir-
likte degerlendirildiginde, iklim uyumunun gecikmesi sistemik riskleri bityiitmekte; planlama, yatirim ve isletme
stireglerine entegrasyonu ise artik kaginilmaz bir gereklilik olarak 6ne ¢tkmaktadir.

Direnclilik Kavraminin Kurulmasi (Boliim 5-7)

Bilimsel temel ve sektor etkilerinin ardindan kitap, direnglilik kavramini ti¢ boyutta kurar:
o Kavramsal Cergeve (Boliim 5)

o Bubolim, etkilenebilirlik-maruziyet-uyum kapasitesi iliskisini ve direnglilik dongtisiinii kurarak, tim mii-
hendislik ve politika tartigmalarinin kavramsal altyapisini olusturur.

o SKA ve Sosyoekonomik Boyut (B6liim 6)
« Direngli altyapinin yalnizca fiziksel degil, ayni zamanda sosyal esitlik, yoksulluk, saglik, stirdiiriilebilir ge-
hirler ve iklim eylemi ile iliskili kalkinma eksenini kurar.
o Sektdrlerde Uygulama Ilkeleri (B6lim 7)
o Buboliim, dnceki kavramsal yapilarin gercek sektorel tedbirlere nasil dontistiiglin sistematik bir cercevede
ortaya koyar:
— ulasgim
— enerji

— ingaat ve sanayi
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— su kaynaklar
— tarim

— turizm

Bu ti¢ bolim birlikte, kitabin direnglilik eksenini tamamlar.

Béliim 5-iklime Direngli Altyapinin Tanimlanmasi

Direnglilik, altyapr sistemlerinin dis soklar karsisinda ayakta kalabilmesini, etkilendiginde uyum saglayabilmesini
ve miimkiin olan en kisa siirede yeniden islev kazanmasini ifade eder. Iklime direngli altyapi ise yalnizca bugii-
niin risklerine kars1 koruma saglamaz; gelecekte degismesi beklenen sicaklik, yagis ve deniz seviyesi kosullarini da
dikkate alarak planlanan ve isletilen bir yaklagimdir. Bu sayede altyapy, iklim degisikliginin toplumlar tizerindeki
etkilerini azaltan aktif bir koruma aracina doniisiir. Bu yaklasim; afet riskinin azaltilmasi, iklim degisikligine uyum,
stirdiriilebilirlik ve emisyonlarin azaltilmas: hedeflerini birlikte ele alir. Yeni altyapilar tasarlanirken gelecegin ik-
lim kogullar1 goz 6niinde bulundurulur; mevcut altyapilar ise bakim, giiclendirme ve isletme uygulamalariyla degi-
sen kosullara uyarlanir. Tagkinlara karg1 gelistirilen yesil alanlar, yiikseltilmis yollar, giiglendirilmis hastaneler veya
enerji sistemleri bu anlayisin pratik 6rnekleridir. iklime direngli altyap, yalnizca teknik bir konu degildir; giiglii yo-
netisim, kurumlar arasu is birligi, yeterli finansman ve toplumsal katilim gerektirir. Risklerin dogru tanimlanmasi,
etkilenebilir gruplarin gozetilmesi, erken uyar: sistemleri ve doga temelli ¢oziimler bu siirecin temel bilesenleridir.
Amag, her krizden sonra sadece onarmak degil, sistemi daha giiglii ve esnek hale getirerek gelecege daha hazirlikli
olmaktir.

Béliim 6-1klime Direngli Altyapida Siirdiiriilebilir Kalkinma Amaglarinin Rolii

Iklim degisikligi; artan ortalama sicakliklar, degisen yagis diizenleri, yiikselen deniz seviyesi ve siklagan agir1 hava
olaylari yoluyla altyapi sistemleri tizerinde dogrudan ve gok boyutlu bir bask: olusturmaktadir. Bu bask: yalnizca
tiziksel hasar ve hizmet kesintileriyle sinirli kalmaz; yoksulluk, aglik, saglik, istihdam, esitsizlik, sehirlesme ve iklim
eylemi gibi Siirdiiriilebilir Kalkinma Amaglar1 (SKA) ile dogrudan iligkili sosyal ve ekonomik sonuglar da tretir.
Bu nedenle altyapinin iklime direngli hale getirilmesi hem risklerin azaltilmasi hem de SKA’lara ilerleme a¢isindan
ortak bir kaldirag niteligi tagir.

Ulagsim sektort, iklim etkilerine son derece agik olmasi ve ¢ok sayida SKA ile kesismesi nedeniyle 6ne ¢ikar.
Sicak hava dalgalary, sel ve firtinalar; hava, kara, deniz ve demiryolu altyapisinda hasara yol agarak giivenligi ve
hizmet siirekliligini zayiflatir. Direngli ulasim aglari, 6zellikle etkilenebilir gruplar igin giivenli, karsilanabilir ve
erisilebilir hareketlilik saglayarak saglikli yasami, insana yakusir isi ve stirdiiriilebilir sehirleri destekler. Veri temelli
planlama, operasyonel esneklik ve doga temelli ¢oztimler bu direnci gliglendirir. Enerji sektori, bir yandan sera
gazi emisyonlarinin 6nemli bir kaynagiyken diger yandan iklim etkilerine en acik altyapilardandir. Asir1 sicaklar
ve su stresi iiretimi sinirlar, iletim ve dagitim aglari ise afetlere kars etkilenebilir hale gelir. [klime direngli enerji
altyapisi; temiz ve kargilanabilir enerjiye erisimi, kaynak verimliligini ve iklim eylemini birlikte destekler. Insaat
ve sanayi sektorlerinde sicaklik artisi is¢i sagligini ve tiretkenligi diistiriirken, agir1 olaylar maliyetleri ve tedarik
risklerini artirir. Temiz teknolojiler ve yenilikgilik, direnglilik ile istihdam ve sorumlu iiretim arasinda koprii kurar.
Su kaynaklari, tarim ve turizm sektorleri ise kuraklik, tagkin, kalite bozulmasi ve talep dalgalanmalari nedeniyle
zincirleme etkilere agiktir. Su verimliligi, iklime uyumlu tarim ve stirdiiriilebilir turizm yaklagimlary; gida giivenligi,
halk saglig, esitlik ve iklim eylemi i¢in gii¢lii ortak faydalar tiretir. Boylece altyapi sektorlerinde direnglilik arttikea,
birden fazla SKA’ya es zamanli ilerleme miimkiin hale gelir.

Béliim 7-Temel Altyap: Sektorlerinin Iklim Degisikligine Direngli Hale Getirilmesi

Iklim degisikligi, altyap1 sistemlerinin yalnizca maruz kaldig: bir dis etki degil; bu sistemlerin nasil tasarlanacagini,
isletilecegini ve finanse edilecegini yeniden tanimlayan ¢ok boyutlu bir bask: haline gelmistir. Artan sicakliklar,
diizensizlesen yagislar, deniz seviyesindeki yiikselme ve siklasan asir1 hava olaylary; ulasimdan enerjiye, sudan ta-
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rima, insaattan turizme kadar tiim sektorlerde fiziksel, operasyonel ve ekonomik etkilenebilirlikleri artirmaktadur.
Bu nedenle direnglilik, artik yalnizca afet sonrasi toparlanmay degil, altyapinin tim yasam doéngiistinii kapsayan
temel bir yaklagim olarak ele alinmaktadir. Ulasim aglari, asir1 sicaklar, sel ve kiy: riskleri nedeniyle kesintiye daha
acik hale gelirken; enerji sistemleri hem {iretim hem iletim agamalarinda iklim baskilariyla kars: karsiyadir. Enerji
arzindaki her aksama, diger altyap1 sektérlerini de zincirleme bigimde etkilemektedir. Ingaat ve sanayi sektorlerinde
sicaklik artigi, malzeme dayanimi ve is giicii verimliligini diigiirtirken; tedarik zincirleri iklim kaynakli kesintilere
daha hassas hale gelmektedir. Su kaynaklar1 sektorii ise kuraklik, tagkin ve kalite sorunlar1 nedeniyle en yogun
risklerin toplandig1 alanlardan biridir. Tarim ve turizm sektorleri de iklim kosullarindaki degisime dogrudan bagh
talep ve tiretim kayiplariyla karsilasmaktadir. Bu gergeve, direngliligin teknik bir ek unsur degil; ekonomik siirdii-
ritlebilirlik, toplumsal refah ve uzun vadeli risk yonetiminin temel dayanagi oldugunu ortaya koymaktadir. iklime
uyumlu altyapi yatirimlari, bugiiniin etkilerini azaltirken gelecegin belirsizliklerine kars: da kalic1 kapasite olustu-
rur.

Kentler, Yonetisim ve Yatirim Mantig1 (Boliim 8-9)

Direnglilik ¢ercevesi kurulduktan sonra, kitap bu ¢erceveyi “mekénsal” ve “kurumsal” 6lgeklere tasr.

o Bolium 8, iklim degisikligi karsisinda en yiiksek risk ve en yiiksek miidahale kapasitesine sahip “sehirleri” ele
alir. Bu boliim, 6nceki bolitmlerin kavramsal ¢iktilarinin mekénsal bir baglama oturtulmasini saglar.
o Bolum 9, direngli altyap: yatirimlarinin finansman, yonetisim ve 6zel sektor-kamu etkilesimi boyutunu kurar.

Béliim 8-iklim Degisikligine Direngli Sehir Altyapilarinin Gelistirilmesi

Iklim degisikligi, sicak hava dalgalari, sel, kuraklik, deniz seviyesi yiikselmesi ve orman yanginlar1 gibi etkilerle
kentsel altyapilar tizerinde giderek artan bir baski yaratir. Ulagim, su ve atik su, enerji, yesil altyap: ve kentsel ekosis-
temler gibi uzun 6miirli ve pahali sistemler, bu riskler karsisinda yiiksek etkilenebilirlik gosterir. Artan sicakliklar
yollari, kopriileri ve raylari zorlar, enerji talebini yiikseltir; diizensiz ve ani yagislar su ve atik su altyapisini tagkin
ve kirlilik riskiyle kars1 karsiya birakir. Buna karsilik, yesil altyapilar ve doga tabanli ¢oztimler hem 1s1 adast etkisini
azaltir hem de ytizey akisini diizenleyerek tagkin riskini diisiiriir ve ekosistem hizmetlerini gii¢lendirir. Direnglilik,
yalnizca fiziksel “saglamlik” degil; hazirlikli olma, uyum saglama, toparlanma kapasitesi ve kurumsal 6grenme bo-
yutlariyla birlikte ele alinan dinamik bir siirectir. Kentsel 6lcekte direnglilik, fiziksel, kurumsal ve toplumsal diizey-
lerin birlikte giiclenmesini; risk degerlendirmesi ve etkilenebilirlik analizlerini, paydas katilimini, senaryo temelli
planlamayt, izleme-degerlendirme ve uyarlayici yonetisimi gerektirir. New York, Rotterdam, Kopenhag, Medellin,
Melbourne ve Tokyo 6rnekleri; tasarim odakli yaklasimlar, yesil-mavi altyapi, doga tabanli ¢oziimler, sosyal kapsa-
yicilik ve ¢ok paydasl yonetisimin birlikte kullanildiginda iklim direngliligini belirgin bigimde artirdigini gosterir.
Tiirkiye’de ulusal strateji belgeleri ve bazi bityiiksehir belediyelerinin iklim-direnglilik planlar1 6nemli bir baslan-
gic olustursa da, planlama-iklim entegrasyonu, yerel kurumsal kapasite, veri altyapisi ve sivil toplum katiliminda
6nemli bosluklar vardir. Buna ragmen geng niifus, yenilenebilir enerji potansiyeli ve zengin ekosistem cesitliligi,
iklim degisikligine direngli, adil ve dogayla uyumlu sehir altyapilar tasarlamak i¢in 6nemli firsatlar yaratir.

Béliim 9-iklim Direngli Altyapilarda Kamu ve Ozel Sektér Yatirimlarinin Rolii

Iklim direngli altyapilara yonelik kamu ve 6zel sektor yatirimlart hem sera gazi emisyonlarinin azaltilmasinda hem
de iklim degisikliginin fiziksel etkilerine karst toplumlarin korunmasinda kilit bir rol tistlenmektedir. Enerji, ula-
sim, binalar, su ve atik yonetimi gibi altyapr sistemleri, kiiresel emisyonlarin énemli bir béliimiinii tiretirken ayn1
zamanda sicak hava dalgalary, seller, kuraklik ve deniz seviyesi ylikselmesi gibi risklere dogrudan maruz kalmakta-
dir. Oniimiizdeki yillarda yapilacak altyap: yatirimlarinin, degisen ortalama iklim kosullarini ve daha sik yasanacak
asir1 hava olaylarini dikkate alacak sekilde tasarlanmas artik bir tercih degil zorunluluktur. Bu durum, artan yati-
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rim ihtiyacini diistik karbonlu ve iklime direngli bir doniigiimle birlestiren essiz bir firsat sunmaktadir. Bu donii-
stimiin merkezinde giiglii bir yonetisim gercevesi yer alir. Ulusal diizeyde net hedefler, 6ngoriilebilir diizenlemeler,
bilim temelli risk degerlendirmeleri ve uygun tesvik mekanizmalari, 6zel sektér yatirimlarini iklim direngli altya-
piya yonlendiren temel araglardir. Yerel yonetimler ise iklim risklerinin sahadaki karsiligini anlayan, bu riskleri
planlama ve mevzuata yansitan aktorler olarak siirecin vazgegilmez pargasidir. Iklim verilerinin altyapt modelleriy-
le biitiinlestirilmesi, yerel 6lcekte uygulanabilir ve kapsayici ¢oztimler iiretmeyi miimkiin kilar. Yatirim boyutunda
kamu finansmani ¢ogu zaman siireci baglatan ve 6zel sermayeyi harekete gegiren bir kaldirag gérevi goriir. Ozel
sektor ve finansal kuruluslar i¢in ise yesil ve direnglilik tahvilleri, kamu-o6zel is birlikleri ve proje finansmani mo-
delleri 6nemli potansiyeller sunar. Ancak bu araglarin etkili olabilmesi, risklerin dogru fiyatlanmasina, seffafliga ve
uzun vadeli bir vizyona baghdir. Planlamadan isletmeye uzanan biitiinciil bir yaklagimla, diigiik karbonlu ve iklim
direngli altyapiya gecis hem yonetilebilir hem de siirdiiriilebilir hale gelebilir.

Politika, Hukuk ve Diizenleyici Cerceve (Boliim 10-12)

Kitabin omurgasinin kritik béliimii burasidir.

o Bolim 10, enerji ve iklim politikalarinin neden uyumlu olmasi gerektigini, teknik ve ekonomik araglarla birlikte
aciklar.

o Bolim 11, sektorel etkilenebilirligi analitik bir risk modeliyle tekrar pekistirir.

o Bolim 12, hukuki gergeveyi tarihsel bir gelisim tizerinden agiklayarak uyumun artik hukuki bir zorunluluk
oldugunu ortaya koyar.

Boliim 10-Enerji Politikalari-iklim Politikalar

Stirdarilebilirlik kavrami kalkinma ile birlikte ele alinir ve nesiller arasi adalet ilkesine dayanir. Fosil yakit temelli
ekonomik model iklim krizini derinlestirir; bu nedenle yenilenebilir ve temiz enerji kaynaklarina dayal bir ekono-
mi gereklilik haline gelir. Enerji politikalari, hitkiimetlerin enerji iiretimi, tasarrufu ve tiikketimini diizenlemek icin
kullandig: yasa, vergi, siibvansiyon, tesvik ve standartlarin bitiiniinii olusturur. Bu politikalar enerji verimliligini
artirmay1, emisyonlar1 azaltmayi, temiz enerji yatirimlarini desteklemeyi, enerji piyasasinin rekabetci ve seffaf isle-
mesini, enerji arzinin kesintisiz ve giivenli kalmasini hedefler.

Enerji politikalarinin siirdiiriilebilirlik, ekonomik biiyiime, arz giivenligi ve uygun maliyet gibi dort temel odag1
bulunur. Yenilenebilir enerjiye gegis, enerji verimliligi standartlari, enerji depolama ve talep yonetimi gibi araglar
hem ¢evresel hem ekonomik kazanimlar iiretir. Arastirma ve gelistirme destekleri ile performans standartlari, yeni
teknolojilerin maliyetini zaman iginde diisiiriir; giines enerjisindeki maliyet diisiisii buna 6rnek olusturur. Iklim
politikalari, iklim degisikligini azaltmak ve etkilerine uyum saglamak icin tasarlanan, sera gazi emisyon azaltimi,
yenilenebilir enerjiye gegis, stirdiiriilebilir arazi kullanimi, uyum tedbirleri, piyasa mekanizmalari ve uluslararas:
is birligini kapsayan genis bir politika alanidir. Hedefler arasinda cevresel siirdiriilebilirlik, yesil istthdam, yeni
teknolojiler, enerji bagimsizlig1 ve uzun vadeli maliyet tasarrufu yer alir. Iklim politikalarinin planlanmass; etkile-
nebilirlik ve risk analizi, paydas katilimi, 6l¢tilebilir hedefler, uygun arag se¢imi, izleme-degerlendirme ve kapasite
gelistirme adimlarini igerir. Karbon fiyatlandirmasi, uyum stratejileri ve stirdiiriilebilir ormancilik uygulamalars,
farkli tilke 6rnekleriyle somutlagir.

Boliim 11-Altyap: Sektorlerinde Etkilenebilirlik, Uyum Kapasitesi ve Direnglilik

Etkilenebilirlik, bir sistemin iklimle iligkili tehlikelere ne 6l¢tide maruz kaldigini, bu tehlikelere ne kadar hassas ol-
dugunu ve uyum kapasitesinin ne durumda oldugunu birlikte ifade eder. Maruziyet, hassasiyet ve uyum kapasitesi
hem dogal hem de begeri sistemler i¢in iklim riskinin temel bilesenlerini olusturur. Hizli kentlesme, sosyoekono-
mik esitsizlikler ve ¢evresel bozulma, bir¢ok bolgede etkilenebilirligi biiyiitiir; sicak noktalar, iklim tehlikeleri ile
distik uyum kapasitesinin cakistig alanlar olarak ortaya ¢ikar. Cevresel etkilenebilirlik; biyolojik cesitlilik durumu,
iklimsel hassasiyet, arazi kullanimindaki degisim, su kaynaklarina erigsim, jeolojik tehlikeler ve insan baskis: ile
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sekillenir. Orman ekosistemleri, yar1 kurak alanlar ve kiy1 bolgeleri, iklim degisikligine bagli kuraklik, arazi bo-
zulmasi ve deniz seviyesi yiikselmesine kars1 etkilenebilir 6rnekler sunar. Tiirkiye baglaminda kiy1 alanlari, orman
ekosistemleri ve tarim alanlari, farkli baski tipleriyle 6ne ¢ikan ¢evresel hassasiyet alanlaridir. Ekonomik etkilene-
bilirlik, gelir diizeyi, ekonomik yapy, iklime duyarli sektorlere bagimlilik, kritik altyapinin konumu ve ¢esitlendirme
derecesi ile belirlenir. Yoksulluk, dar gelirli iilkeler ve kiigiik ada devletleri i¢in iklim soklarini biiyiiten temel bir
faktor olur. Tarim, turizm, balik¢ilik ve enerji hem Tiirkiye’de hem kiiresel 6lgekte iklim degisikligine kars etki-
lenebilir temel sektérlerdir ve bu durum, iklime direngli altyapi, su yonetimi ve ekonomik ¢esitlenme ihtiyacin
gliclendirir. Sosyal etkilenebilirlik, demografik yap, saglik durumu, egitim, toplumsal cinsiyet, mekansal esitsizlik,
yonetisim kalitesi ve sosyal sermaye ile sekillenir. Diistik gelirli, yasls, kronik hastaligi bulunan veya iklim kargisinda
hassas ekosistemlere bagimli gruplar daha yiiksek risk tagir. Kentsel 1s1 adast etkisi, altyap: yetersizlikleri ve zayif
sosyal giivenlik aglari, 6zellikle metropol kentlerde iklim kaynakli saglik ve giivenlik risklerini artirir.

Uyum kapasitesi, finansal, beseri, dogal, sosyal ve fiziksel sermaye ile yonetisim ve 6grenme boyutlarinin bile-
simini ifade eder. Bu kapasite, farkindalik, bilgiye erisim, kurumsal koordinasyon, teknoloji kullanimi ve topluluk
temelli uyum pratikleri ile giiglenir. Direnglilik ise sistemlerin soklar1 sogurma, islevlerini siirdiirme, 6grenme ve
doniigme yetenegini icerir; ulasim, enerji, insaat, su, tarim ve turizm altyapisinda iklim risklerinin y6netimi i¢in
merkezi bir ¢erceve sunar.

Béliim 12-Kiiresel Iklim Diizenlemelerinin Evrimi ve Uluslararas1 Hukuki Cerceve

Kiiresel 1s1nma ve iklim degisikligi, atmosferde biriken sera gazlarinin sonucu olarak ortaya ¢ikmakta ve bu durum
uluslararast hukukta yeni diizenleme alanlarinin gelismesine yol agmaktadir. Bu ¢ercevede temel amag; iilkelerin
emisyonlarini azaltmasi, iklim degisikligine uyum saglamasi ve ortak fakat farklilastirilmis sorumluluklar teme-
linde birlikte hareket etmesidir. Birlesmis Milletler Iklim Degisikligi Cerceve Sézlesmesi, bu yaklagimin ilk hukuki
temelini olusturur ve tilkeleri gelismislik diizeylerine gore sorumluluk gruplarina ayirir. Kyoto Protokolii, gelismis
iilkeler igin sayisal emisyon azaltim hedefleri getiren ilk baglayici anlagma olurken; Paris Iklim Anlagmasi, tiim
tilkelerin kendi kosullarina uygun ulusal katki beyanlariyla kiiresel sicaklik artisini 2 °C’nin altinda, tercihen 1,5 °C
ile sinirlamay1 hedefler. Tiirkiye, bu kapsamda 2030 yili i¢in emisyon azaltim hedefini ve 2053 net sifir vizyonunu
aciklamigtir. Avrupa Yesil Mutabakati ve sinirda karbon diizenlemesi, Tiirkiye agisindan diisitk karbonlu tiretime
gegisi zorunlu kilmaktadir. Tiirkiye’de yiiriirliige giren Iklim Kanunu ise emisyon ticaret sistemi, karbon piyasalar
ve surdiiriilebilirlik raporlamasi i¢in hukuki bir ¢erceve sunar. Buna paralel olarak iklim davalari, devletlerin ve
sirketlerin iklim sorumluluklarini temel haklar tizerinden sorgulayan yeni bir hukuk alani olarak 6ne ¢ikmaktadir.

Uygulama: Risk Degerlendirme > Tasarim Standartlari (Boliim 13-14)

Kitabin son iki bolimii tiim 6nceki teorik, bilimsel ve politik tartigmalar: uygulamaya tagir:

o Bolum 13, AB, Diinya Bankasi, IFC ve ISO cergeveleri tizerinden altyap: projelerinde iklim uyumlu risk deger-
lendirme siirecinin teknik adimlarini verir.

o Bolim 14, bu risk yaklasiminin tasarim standartlarina, zellikle yitksek hizli demiryollar: tizerinden, nasil en-
tegre edilecegini gosterir.

Boliim 13-Altyapi Projeleri I¢in Iklim Degisikligi Risk Degerlendirmesi Kilavuzu

Kiiresel iklim degisikliginin giderek siddetlenen etkileri, uzun 6mirlii altyap: yatirimlarinin teknik, mali ve hukuki
acidan yeniden degerlendirilmesini zorunlu kilmaktadir. Kullanim 6miirleri 50-100 yila ulagan altyap: varliklar
i¢in sicaklik artiglari, agir1 yagislar, kuraklik, taskinlar, deniz seviyesi yiikselmesi, heyelan ve korozyon gibi riskler
artik ikincil ¢evresel konular degildir. Bu riskler, projelerin finansal fizibilitesini, sigortalanabilirligini ve gtivenli
isletimini dogrudan etkileyen temel unsurlar haline gelmistir. Bu nedenle uluslararas: diizenleyici kurumlar, kal-
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kinma bankalar1 ve teknik standart kuruluslar, altyapinin iklim degisikligine kars: direncliligini giiclendirmeye
yonelik kapsamli cergeveler gelistirmektedir.

Avrupa Birligi, iklim risklerinin altyapi projelerine entegrasyonunu zorunlu kilan en gelismis sistemlerden biri-
ni olugturmustur. Avrupa Komisyonu tarafindan yayimlanan Iklime Direngli Altyap: Teknik Rehberi ve Ortak Yar-
dim Programy, altyap: yatirimlarinda tehlike belirleme, maruziyet ve etkilenebilirlik analizi, ¢oklu iklim senaryosu
kullanim1 ve uyum 6nlemlerinin tasarima belgeli bicimde entegre edilmesini sart kogar. Bu yaklagim sayesinde Av-
rupa Birligi fonlariyla desteklenen projelerde iklim riski, maliyet-fayda analizinden miihendislik tasarimina kadar
stirecin ayrilmaz bir pargasi haline gelir. Finansman boyutunda Diinya Bankas: ve Uluslararas1 Finans Kurumu,
iklim risk ve uyum degerlendirmelerini kredi kosullarina baglayarak benzer bir zorunluluk yaratmaktadir. Uyum
tedbirlerinin Cevresel ve Sosyal Eylem Planlari aracilifiyla izlenmesi, iklim risk yonetimini mithendislik sinirlari-
nin Otesine tagtyarak yatirim yapilabilirligin temel kriterlerinden biri haline getirir. Uluslararas: Standardizasyon
Orgiitii tarafindan gelistirilen ISO 14090, ISO 14091 ve ISO 14097 standartlar1 ise bu farkli yaklagimlari ortak bir
teknik dil altinda birlestirir. Sonug olarak iklim uyumu, altyap: projeleri i¢in istege bagli bir ek degil; giivenli, siir-
duriilebilir ve uzun vadede ayakta kalabilen yatirimlarin vazgegilmez kogulu haline gelmistir.

Béliim 14-1klim Direngli Altyapr Tasarim Standartlarinin Uygulanmasi

Yiiksek hizli demiryolu altyapilari, uzun 6miirleri ve ¢ok bilesenli yapilar1 nedeniyle iklim degisikliginin etkilerine
giderek daha acik hale gelmektedir. Artan sicakliklar, kisa stireli siddetli yagislar, taskinlar, heyelanlar, korozyon,
deniz seviyesi yiikselmesi ve yangin riski; raylar, kopriiler, tiineller, katener sistemleri, sinyalizasyon ve drenaj gibi
kritik bilesenlerin performansini dogrudan etkilemektedir. Avrupa Cevre Ajansi tarafindan yayimlanan Avrupa
[klim Risk Degerlendirmesi, ulastirma aglarinda biriken iklim risklerinin bir¢ok bélgede kritik egiklere ulastigint
ortaya koymaktadir. Bu gergevede Avrupa Komisyonu tarafindan gelistirilen Tklime Direngli Altyap1 Teknik Reh-
beri, iklim risk taramasi, ayrmtili etkilenebilirlik analizi, uyum 6nlemlerinin tasarima entegrasyonu ve siirecin
belgelendirilmesini zorunlu kilmaktadir.

Arastirmalar, 6zellikle hidrolojik ve termal etkilerin tasarim yaklagimlarini kokli bicimde degistirmesi gerek-
tigini gostermektedir. Kisa siireli yagis siddetlerindeki artis, duragan yagis siddeti-siire-siklik egrilerinin yetersiz
kaldigini; menfez, drenaj ve oyulma kontrollerinde duragan olmayan analizlerin gerekli oldugunu ortaya koymak-
tadir. Sicak hava dalgalari ise ray burkulmas, katener sarkmasi ve iistyap: deformasyonlarini artirmakta; bu durum
sicaklik esiklerine dayali isletme kisitlar: ve bakim onceliklendirmesini zorunlu hale getirmektedir. Betonarme
elemanlarda hizlanan karbonatlagma ve jeoteknik yapilarda artan sev instabilitesi de iklim projeksiyonlarinin ta-
sarima dahil edilmesini gerekli kilmaktadir. Tiirkiye’de Eurocode’larin Tiirk Standard1 olarak uygulanmasi, Av-
rupa’daki iklim uyumlu giincellemelerin zamanla yansitilmasina olanak tanimaktadir. Kisa vadede ise proje bazl
iklim tasarim kabullerinin net bi¢imde tanimlanmasi, yiiksek hizli demiryolu altyapilarinin giivenligi ve stirekliligi
acisindan en etkili yaklagim olarak 6ne ¢ikmaktadur.
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1. TURKIYE’DE iKLIM DEGISIKLIGI: GECMISTEN GELECEGE
EGILIMLER, PROJEKSIYONLAR VE ALTYAPI SISTEMLERINE ETKILERI

Nazan AN

M. Tufan TURP?

M. Levent KURNAZ 3
Cem AVCI*

1.1 Tiirkiye'de iklimsel Cesitlilik ve Artan Etkilenebilirliklere Giris

Tiirkiye, farkli cografi ve topografik 6zellikleri sayesinde iklim kusag: agisindan ¢esitlilik gosterir. Akdeniz, karasal
ve Karadeniz iklim tiplerinin bir arada bulunmasi, tilkenin sicaklik ve yagis desenlerinde hem mekansal hem de
zamansal diizeyde yiiksek degiskenlige yol acar. Bu iklimsel ¢esitlilik, Ttirkiye’yi iklim degisikliginin olasi etkilerine
kars1 daha etkilenebilir kilar ve {ilke i¢in bolgesel 6l¢ekte farklilasan uyum ihtiyaclar: dogurur.

Son yillarda, kiiresel dl¢ekte oldugu gibi Tiirkiye’de de ortalama sicaklik degerleri belirgin bicimde artmus,
yagis rejimlerinde 6nemli degisiklikler yasanmis ve agir1 hava olaylarinin siklig: ile siddetinde kayda deger bir artis
gdzlenmistir. Ozellikle yaz aylarinda sicak hava dalgalarinin siiresi uzamus, bazi bolgelerde kurak donemler derin-
lesmis; 6te yandan ani ve gsiddetli yagislar, basta kentler olmak tizere pek ¢ok yerlesim alaninda tagkin ve sel riskini
artirmigtir. Bu egilimler, yalnizca ekosistemler ya da tarimsal iiretim agisindan degil; ulagim, enerji, su yonetimi ve
iletisim altyapilar1 gibi kritik kentsel sistemler acisindan da ciddi bir tehdit olusturmaktadir.

Kentlesmenin hizla arttig1 ve ekonomik faaliyetlerin biiyiik 6l¢tide kentsel merkezlerde yogunlastig Tiirkiye’de,
altyapr sistemleri giderek artan bigimde iklim kaynakl etkilerle baskilanmaktadir. Ge¢mis iklim normallerine gore
inga edilmis ulasim aglari, enerji sebekeleri, su temini altyapilar: ve telekomiinikasyon hatlari, degisen iklim karsi-
sinda iglevselliklerini siirdiirmekte zorlanmaktadir. Ustelik altyapilar arasindaki karsilikli etkilesim ve bagimliliklar
nedeniyle bir sektrdeki aksama, diger altyapi bilesenlerini de zincirleme bi¢imde etkileyebilmekte ve bu durum,
ozellikle agir1 hava olaylar: ve afetler sirasinda genis ¢capli hizmet kesintilerine ve sistemsel aksamalara yol acabil-
mektedir.

Bu bolimde, kiiresel dlgekte yasanan iklim degisikliginin genel ¢ergevesi 6zetlenmekte, ardindan Tiirkiye’de
bugiine kadar gozlenen iklim degisikligi egilimleri ayrintili bicimde ele alinmaktadir. Bu kapsamda, temel iklim
degiskenleri olan ortalama, maksimum ve minimum sicakliklar ile toplam yagis miktarlar1 degerlendirilmis; s1-
caklik ve yags verilerine ek olarak riizgar hiz1 gibi iklim parametrelerine bagl belirleyici gostergeler incelenmistir.
Hem akut (ani ve asir1 hava olaylar1) hem de kronik (uzun vadeli egilimler) riskler agisindan projeksiyon sonuglari
sunularak yakin ve orta vadeli gelecek donemlere iliskin 6ngoriiler kétiimser senaryo altinda paylasiimaktadir. Elde
edilen bulgular, iklim degisikliginin Tiirkiye’nin altyap: sistemleri tizerinde olusturabilecegi potansiyel riskleri bi-
lim temelli bicimde ortaya koymakta ve bolgesel diizeyde uyum stratejilerinin gelistirilmesinin gerekliligine dikkat
¢ekmektedir.

' Bogazigi Universitesi, Fen Bilimleri Enstitiisii, Hesaplamali Bilim ve Mithendislik
Bogazici Universitesi Iklim Degisikligi ve Politikalar1 Uygulama ve Aragtirma Merkezi
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2. iKLIM DEGISIKLIGI VE SIDDETLI HAVA OLAYLARININ KENTLERE
ETKiSi: ARTAN EKSTREM SICAKLIKLAR, ISI STRESI VE iNSAN
KONFORU UZERINDEKi SONUCLAR

Murat TURKES '

2.1 iklim Degisikligi ve Sehirler Ana Temasinin Kavramsal ve iliskisel Biresimi

Ekstrem (asir1) hava ve iklim olaylary, iklim sisteminin kendi dogal degiskenlik ve kaotik 6zellikleriyle baglantilidir.
Bir hava ve iklim olayinin “asir1” olarak tanimlanabilmesi i¢in, bazi 6nemli meteorolojik degiskenlerin istatistiksel
dagilima gore gozlenen deger araliginin tist (ya da alt) sinirlarinin yakininda yer almasi ya da mevcut olan yiiksek
esik degerinin {izerinde bir agamaya ulasmasi gerekir (Tiirkes ve Erlat, 2017). Istatistiksel olarak “nadir” tanimina
girmemesine karsin, ekosistemler ya da toplum tizerinde biiyiik oranda olumsuz etki yaratan hava ya da iklim olay-
lar1 da asir1 olarak kabul edilmektedir. Asir1 hava ve iklim olaylar: sik olusmamakla birlikte, basta su kaynaklari, ta-
rim ve gida giivenligi gibi sektorler gelmek iizere sosyo-ekonomik kosullar ve insan sagligi tizerinde biiyiik etkilere
sahiptir. Agirlikli olarak kentler ve kiyilarda yogunlasan ve giderek artan niifus, daha karmasik hale gelen altyap1
tesisleri, gegmise gore giiniimiizde toplumlarin agir1 hava ve iklim olaylarindan olumsuz etkilenme potansiyelini de
arttirmaktadir. Iklim degisikliginin yol agtig1 ve/ya da daha da siddetlendirdigi asir1 hava ve iklim olaylar1 ve dogal
afetler ve etkilerinin ciddiyeti, 6zellikle diinya niifusunun ¢ogunlugunun yasadig1 kentsel alanlarda, gelistirilmis bir
politika gercevesine gereksinim oldugunu gosteriyor. iklim degisikliginin etkileri ile kentsel alanlardaki afet riskleri
arasindaki baglantilar1 anlamak ve afet riskinin azaltilmasi, iklim degisikligine uyum ve direnglilik olusturmaya
yonelik butiinciil stratejilerin ele alinmas1 énemlidir.

Bu yiizden bu béliimde ilk olarak, kentsel alanlardaki iklim degisikligi, tehlikeler ve riskler arasindaki temel
baglantilar tanimlaniyor. Kentlesme, yeni Kentlesme Derecesi Yaklasimi, kentsel planlama, kentlesmeyle ilgili ol-
mak tizere finansal araglar, bina kapasitesi, ekosistem hizmetleri ve afet sonrasi iyilestirme ve yeniden insa ile ilgili
afet riskini azaltma diizenekleri de bu béliimde kisaca degerlendirilmektedir. Ikinci olarak, kentsel etkilenebilirlige
odaklanilarak, bu béliimiin ana amaglar1 kapsaminda kentlerdeki yiiksek sicakliklar, kentsel 1s1 adas: etkisi, kentsel
151 stresi ve degisen iklimsel termal konfor kosullarinin ve alinabilecek doga ve fiziki cografya (kir ve kent cograf-
yasi, klimatoloji ve hidroklimatolojisi, ekolojik bitki cografyas: gibi) temelli onlemlerin genis bir gercevesi izildi.
Iklim degisikligi ile sehirlerdeki degisen risk oriintiileri (desen) arasinda bir baglant: vardir. Tklim degisikligi daha
sik ve daha siddetli agir1 hava ve iklim olaylarina ve afetlerine neden oldugu icin, bazi durumlarda bu baglant: dog-
rudandir. Diger baglamlarda, ikisi arasindaki baglantiya kentsel gelisim yollar1 ve yerel 6lcekte cevresel baskilar ve
bozulma aracilik eder.
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3. IKLIM DEGISIKLIGI VE ALTYAPI SEKTORLERINE GENEL GIRIS

M. Tufan TURP'
Nazan AN ?
Cem AVCI?

3.1 iklim Degisikligi ve Altyapi

Altyapy, toplumsal kaliteli yasamin temel tasidir ve bu baglamda toplumun tiim bilegenlerini destekleyen hizmetleri
sunmay1 amaglar. Altyapi, insanlarin yasam alanlarindan isyerlerine, calisma sistemlerinden sosyal etkilesimlere ve
ekonomik kosullara kadar modern diinyanin her alanini etkiler ve sekillendirir (Sekil 3.1). Degisimin planlanma-
sin1 ve bu degisimlere yanit verilmesini miimkiin kilarak, toplumun giinliik ihtiya¢larinin giivenli bir sekilde kars:-
lanmasina olanak tanir. Altyapi, sagladig1 hizmetlerle bireylerin ve toplumun refahini artirarak, yasam kalitesinde
artiga katkida bulunur. Modern yasamin gereksinimlerinin karsilanmasi i¢in altyapinin etkin gekilde yonetimi ve
stirekli iyilestirilip gelistirilmesi biiylik 6nem tagir.

Sekil 3.1. Tklim degisikligi nedeniyle ortaya ¢ikan asir1 hava olaylari ve altyapi sistemlerine etkisi

Altyapi, ekonomik biiyimeye hizmet eden temel unsurlardan biridir ve saglam, verimli enerji sebekeleri, su
ve kanalizasyon sistemleri, ulasim sistemleri ile iletisim aglar1 modern ekonomiler ve toplumlar i¢in kritik 6neme
sahiptir. Altyapinin kalitesi, 6rnegin, bireylerin ise giderken bisiklet, 6zel ara¢ ya da toplu tasima gibi ara¢ kullanim
tercihlerini dogrudan etkilerken ayni zamanda ekonomik faaliyetlerin fosil yakitli enerjiye bagimli olarak m1 yoksa
yenilenebilir enerji kaynaklarina ve enerji verimliligine mi yonelecegini belirler. $iddetli saganak yagislarin yikict
sellere veya toprak kaymalarina neden olup olmayacagi ya da yagmur suyunun verimli bir sekilde denize yonlendi-
rilip yonlendirilmedigi gibi konular da altyapinin etkinligi ile yakindan iliskilidir. Su ve elektrik temini, sanitasyon,
telekomiinikasyon, gidaya ulasim, demiryolu veya karayolu tasimaciligi, dinlenme ve eglenme gibi hizmetleri sunan
altyapr sektorleri, ekonomik faaliyetlerin ytriitiilmesinde kritik rol oynar ve toplum icin temel hizmetleri saglar.
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4. KURESEL VE ULUSAL OLCEKTE iKLiM DEGISIKLIGININ ALTYAPI
SEKTORLERINE ETKISi

Nazan AN!

M. Tufan TURP?
Basak BILGIN
Cem AVCI*

Bu bolimde kiiresel 6lgekte ve Tiirkiye i¢in kritik diizeyde 6neme sahip alt1 altyap: sektoriinde iklim degisikligi
nedeniyle ortaya ¢ikan etkilerden bahsedilmektedir. Bu sektorler ulagim, enerji, ingaat ve sanayi, su kaynaklari,
tarim ve turizmdir (Sekil 4.1).

"_

Sekil 4.1. Kitapta ele alinan altyap: sektorleri (ulasim, enerji, ingaat ve sanayi, su kaynaklari, tarim, turizm)

4.1 Altyap: Sektorlerinde iklim Degisikligi Kaynakli Etkiler: Ulagim

Bir tilkenin ulagim sistemi, modern toplumlarin vazgegilmez bir parcasi olarak insanlari, mallari ve hizmetleri
birbirine baglamada kritik bir rol oynar. Bu sistem, sadece yolcu tagimaciligiyla sinirli kalmayip, ayn1 zamanda
tiriinlerin, mallarin ve hizmetlerin ulusal ve uluslararasi pazarlara tasginmasini saglayan yiik tasimaciligr gibi un-
surlar1 da icerir. Ulagim aglari, ekonomik kaynaklarin verimli bir sekilde yonetilmesine olanak tanir ve uluslararasi
ticaretin gelismesine katk: saglayarak ekonomik bityiimeyi destekler. Ayrica, planlanmis yeni yerlesim alanlarinin
olusturulmasi ve mevcut yerlesim bolgelerinin gelistirilmesi gibi sehirlesme siireglerinde merkezi bir rol oynar. Bu
stireclerde diger sektorlerle (6rnegin, sigorta, giimriikleme veya paketleme gibi) siki bir entegrasyon icinde olmasi,
ekonomik cesitliligi tesvik eder ve istihdam yaratma potansiyelini artirir. Ulagimin bu kapsaml etkileri, bir tilkenin
ulusal ekonomisinin temel taglarindan birini olusturur ve toplumsal refahin artirilmasinda kritik bir ara¢ olarak
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5. IKLIME DIRENCLI ALTYAPININ TANIMLANMASI

M. Tufan TURP*
Nazan AN ?
Cem AVCI?

5.1 Direncli Altyapinin Tanimlanmasi

Direnglilik kavrami son birkag on yilda bir¢ok disiplinde artan bir ilgi gérmiis ve artik fiziksel sistemlerin ve toplu-
luklarin arzu edilen bir 6zelligi olarak gorilmektedir (Bruneau vd., 2003; Caverzan ve Solomos, 2014; Ellingwood
vd., 2016; Gardoni, 2017; Guidotti vd., 2016; Sharma vd., 2017). Literatiirde direngliligin disipline 6zgii bir dizi
tanim1 bulunmaktadir (6rnegin, Bruneau vd., 2003; Cimellaro vd., 2010; Koliou vd., 2018). Tiim tanimlarin ortak
ozelligi, direngliligin “bir sistemin dis etkenlere dayanma, uyum saglama ve orijinal veya yeni bir islevsellik diizeyine
hizl bir sekilde iyilesme yetenegi” olmasidir (Roege vd., 2014; Arghandeh vd., 2016; Sharifi ve Yamagata, 2016).
Altyapinin iklime direngli olmast ise bir altyap: aginin giiniimiiziin dogal tehlikelerine kars: direngli olmasi ve ge-
lecekte degisen iklime hazirlikli olmasini igerir.

Iklim degisikliginin altyap iizerinde 6nemli etkileri olabilir. Altyapi varliklari uzun isletme émriine sahip oldu-
gundan, yalnizca insa edildikleri donemdeki iklime degil, ayn1 zamanda kullanildiklar1 on yillar boyunca meydana
gelen iklim degisikliklerine de hassas olmalidir. Ornegin, 6niimiizdeki bes y1l iginde insa edilecek altyapinin énemli
bir kismi, 2050’ den sonra da uzun siire kullanimda olmalidir. Altyapinin iklim direnci, degisen iklim kogullarina
hazirlikli olacak ve uyum saglayacak sekilde (siire¢ odakli) planlanan, uygulanan ve yonetilen ve temel hizmetle-
ri ve islevleri saglamay: stirdiirmek i¢in kesintilere direngli, miidahale edilebilen ve etkilerden hizla kurtulabilen
altyapiy1 (sonug odakli) igerir (OECD, 2018). Yeni ve mevcut altyapinin direngliligini artirmak igin, 6nceden plan
yapmaya ve iklim degisikliginin etkilerini yonetmeye hazirlikli olmaliy1z. Iklim degisikligine daha direngli bir alt-
yapiya ulasmak, ulasim, enerji, insaat ve sanayi, su kaynaklar, tarim ve turizm sektérlerindeki altyapilarin 6nemli
parcalarinin planlanmasi, tasarlanmasi, inga edilmesi ve bakiminin yapilmasinda iklim degisikliginin etkilerinin
temel bir husus olmasini gerektirir. [klime direngli altyapi, gevresel, ekonomik ve sosyal yonlerden afet riskinin
azaltilmasi, iklim degisikligine uyum, iklim riski yonetimi, siirdiiriilebilirlik ve iklim degisikliginin azaltilmasi gibi
bilesenleri entegre eder (Sekil 5.1). Tklim degisikligi ogu zaman altyapi igin ciddi bir risk teskil eder, isleyisini
aksatabilir ve hatta potansiyel olarak altyap: yatirimlarini tamamen yok edebilir. Altyap, bu etkiler aktif ve bilingli
bir sekilde dikkate alindiginda direngli hale getirilerek savunmasiz topluluklari ve siradan insanlar1 iklim degisik-
liginin giderek artan asir1 etkilerinden korumaya da hizmet edebilir.
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6. IKLIME DIRENCLI ALTYAPIDA SURDURULEBILIR KALKINMA
AMACLARININ (SKA) ROLU

Basak BILGIN !
M. Tufan TURP 2
Nazan AN’

Cem AVCI*

Iklim giderek degismektedir ve bu degisim artik gelecege yonelik ihtiyatl projeksiyonlarin dtesine gegerek giinliik
yasamu tiim yonleriyle etkileyen somut bir gergeklige donitismiistiir. Sanayi Devrimi’nden bu yana artan enerji tale-
bi, sehirlesme ve tiretim modelleri nedeniyle atmosfere salinan karbondioksit ve diger sera gazlari, ortalama kiiresel
yiizey sicakliginin yitkselmesine yol agmis ve bu da sicaklik ve yagis rejimlerinde beklenmedik dalgalanmalar, uzun
stireli kuraklik donemleri, ani ve agir1 yagislar, deniz seviyelerinde artis ve ekosistemlerde ciddi bozulmalar seklin-
de kendini gostermistir. Bu fiziksel degisimler sadece ¢evresel bir sorun degildir; ulasim aglarindan enerji iiretim ve
iletim sistemlerine, su kaynaklar1 ydnetiminden gida tiretimine, insaat-sanayi siireglerinden turizm destinasyonla-
rina kadar her tiirli altyap: sisteminin giinliik isleyisini belirleyen kritik faktorler haline gelmistir. Asir sicakliklar
raylarin biikiilmesine, asfaltin yumusamasina, enerji santrallerinde verim kaybina, su kaynaklarinda ¢ekilmelere ve
tarimsal verimde diisiislere yol acarken diizensiz yagislar baraj giivenligini, sehir ici altyapinin drenaj kapasitesini
ve kirsal bolgelerdeki sel risklerini artirmaktadir. Deniz seviyesinin yiikselmesi, kiy1 sehirleri ile liman altyapilarin
uzun vadede tehdit altinda birakmakta ve ekosistemlerde meydana gelen bozulmalar dogal afetlerin etkisini daha
yikict hale getirmektedir.

Bu tablo, iklim degisikliginin fiziksel etkilerinin artik yalnizca altyap: sistemlerine zarar veren olaylar olarak
degil, toplumlarin sosyal refahini, ekonomik iiretkenligini, saglik ve giivenlik kosullarini, hatta temel hak ve hiz-
metlere erisim diizeyini belirleyen yapisal bir tehdit olarak degerlendirilmesi gerektigini gostermektedir. Nitekim
asir1 hava olaylarimin siklig, siddeti ve siiresindeki artis hem Tiirkiye’de hem diinyada temel hizmetlerin siireklili-
gini saglayan altyap1 sistemlerinde bilyiik hasarlara ve uzun siireli kesintilere yol acabilmektedir. Ortalama kiiresel
ylizey sicakligr arttikea, firtina, sel, sicak hava dalgasi, orman yangini ve kuraklik gibi agir1 hava olaylarimin hem
gorilme sikligi hem de yarattig1 tahribat artmaktadir. Gelecekteki 1sinmanin sinirli tutulmasi ya da engellenmesi
bile mevcut riskleri tamamen ortadan kaldirmaya yetmeyebilir. Bu nedenle altyap: sistemlerinin iklim etkilerine
direng gosterebilecek sekilde uyarlanmasi artik tercihe bagl bir politika olarak degil; acil, zorunlu ve ¢ok boyutlu
bir kalkinma gerekliligi olarak goriilmelidir.

Daha 6nceki boliimlerde, iklim degisikliginin Tiirkiye’deki temel altyap: sektorleri tizerindeki etkileri ayrintili
bicimde ele alinmigtir. Bu boliim ise tiim o bulgular: bir araya getirerek siirdiiriilebilirlik ¢ercevesinde incelemeyi
amaglamaktadir. Burada, alt1 kritik altyapr sektOriiniin (ulagim, enerji, ingaat ve sanayi, su kaynaklari, tarim ve tu-
rizm) iklim degisikliginden nasil etkilendigi, bu etkilerin sektdrlerde nasil bir risk profili olusturdugu ve bu riskleri
azaltmaya yonelik gelistirilen iklim direngliligi hedeflerinin Birlesmis Milletler Siirdiiriilebilir Kalkinma Amaglar1
(SKA) (United Nations, t.y.) ile nasil biitlinciil ve mantiksal bir iligki kurdugu ortaya konmaktadir. Boylece iklim
kaynakl tehditlerin yalnizca fiziksel degil, ayni zamanda sosyal, ekonomik ve kurumsal boyutlarini gérinir kil-
mak; kalkinma hedefleriyle uyumlu, risk-uyum-SKA {i¢genine dayali entegre bir anlatim sunmak bu bolimiin
temel amacini olusturmaktadir.
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7. TEMEL ALTYAPI SEKTORLERININ iKLiM DEGISIKLIGINE
DIRENCLI HALE GETIRILMESI

M. Tufan TURP'
Nazan AN ?
Cem AVCI?

7.1 iklime Direncli Altyapi Sektorleri: Ulagim

Direngli ulagim altyapisi, sosyo-ekonomik kalkinma, saglam tedarik zincirleri ve mallarin sinirlar arasi giris ve
¢ikis hareketi i¢cin temel bir unsurdur. Saglam ve direngli bir ulagim altyapis, direngli bir tedarik zinciri i¢in temel
bir unsurdur; ¢iinkii kiiresel, bolgeler arasi, ulusal ve yerel ticaretteki aksamalar, nakliye maliyetlerinin artmasi ve
tiriinlerin teslimatinin ertelenmesi nedeniyle siirdiriilebilir kalkinmayi etkileyebilir (Ipingbemi ve Akogun, 2021).
Hava kosullarinin ve iklim degisikliginin etkilerine dayanabilecek direngli ulagim aglari, topluluklarin sosyal ve
ekonomik ihtiyaglarinin karsilanmas: agisindan bityiik 6nem tagimaktadir. Bu, gelismekte olan tilkeler icin 6zel
bir zorluktur; ¢iinkii hayati 6nem tagiyan veya bazi durumlarda temel hizmetlere giden tek ulagim baglantisini
kaybetmek, mevcut riskleri daha da kétiilestirebilir veya yoksullukla baglantili yeni riskleri ortaya gikarabilir. Us-
telik, diisiik gelirli tilkeler (en diisiik gayrisafi yurt ici hasilaya (GSYIH) sahip iilkeler), diinya genelinde kuraklik,
astr1 sicakliklar ve yogun yagislarla birlikte firtinalar ve buna bagl sel gibi iklim degisikliginin en biiyiik etkilerini
halihazirda yasayan bélgelerde bulunmaktadir. iklim degisikligi nedeniyle diisiik gelirli iilkelerde ulagim aglarinin
karsilastig1 zorluklarin ele alinmasi, Birlesmis Milletler’in 2030 Siirdiiriilebilir Kalkinma Amaglarint hem sehirleri
ve insan yerlesimlerini kapsayici, giivenli, direngli ve stirdiiriilebilir kilmak gibi dogrudan hem de yoksullugu ve
aclig1 azaltmak, kaliteli egitime erisimi iyilestirmek, insana yakusir is firsatlari saglamak ve ekonomik bitytimeyi tes-
vik etmek gibi dolayli yollarla desteklemektedir. Bu, ulasimin direngliligini artirmak i¢cin adimlar atmanin énemini
vurgulamaktadir (Greenham vd., 2022).

Ulagim sistemlerinin iklime direngli olabilmesi i¢in gtivenli, verimli, erisilebilir ve siirdiiriilebilir olarak inga
edilmeleri gerekir. Bunun i¢in ulagim altyapisinin tagima sistemleri (karayolu, demiryolu, havayolu, denizyolu)
arasinda etkili bir sekilde entegre edilmesi ve bu sayede bireylerin istihdam merkezlerine, konutlara, okullara, tini-
versitelere, hastanelere ve turizm destinasyonlarina ulagimini kolaylastirmas: gerekir. Direncli bir ulagim altyapusi,
Turkiye’nin ulagim planlamasi, yatirimi, dagitimy, isletilmesi ve yonetilmesi arasinda koordineli bir yaklasim ge-
rektirir.

Ulastirma altyapisi ve hizmetleri ulusal kalkinma i¢in olduk¢a dnemlidir. Mal ve hizmetlerin iilkeler icinde ve
tilkeler arasinda dagitimini saglar, is yerlerine, pazarlara, okullara ve hastanelere erisimi kolaylastirir. Ulkelerin
dogal afetleri ve agir1 hava olaylarini ele alma siireclerinde destek olur. Gelismis ve gelismekte olan iilkelerde, daha
fazla baglant1 ve daha iyi hareketlilik talebinin yani sira, taginan yolcu ve yiik miktarinda da patlama yasanmustir.
Ancak, daha fazla baglanti ve hareketlilige yonelik bu isteklerin siirdiiriilebilir etkin bir sekilde gerceklestirilmesi
karmagik ve dikkat gerektiren bir konudur.

Iklim degisikligi ¢agimizin 6nemli bir sorunudur. Sera gazi emisyonlarini azaltmaya ve 1stnmay stabilize et-
meye yonelik eylemler, eger ulagim sektoriinti kapsamazsa yetersiz kalir. Ulagim, sera gazi emisyonlarina katkida
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8. IKLIM DEGISIKLIGINE DIRENCLI SEHIR ALTYAPILARININ
GELISTiRILMESI

M. Levent KURNAZ !

8.1 Giris

21.ytzyilin en biiyiik kiiresel sorunu olan iklim degisikligi, yalnizca doga sistemlerini degil, ayn1 zamanda sosyal ve
fiziksel altyapilar1 da derinden etkilemektedir. Kiiresel ortalama sicakliklardaki artis, deniz seviyesinin yiikselmesi,
siddetli hava olaylarinin siklig1 ve yogunlugundaki artis, kurakliklar, seller, sicak hava dalgalar1 ve su baskinlar1 gibi
etkiler 6zellikle kent yasamini ciddi bi¢imde tehdit etmektedir. Bu baglamda sehirlerin iklim degisikligi karsisinda
ne derece direngli oldugu hem insan yasaminin kalitesini hem de siirdiirilebilir kalkinmanin gelecegini belirleyen
temel faktorlerden biri haline gelmistir.

Birlesmis Milletler verilerine gore diinya niifusunun %56’s1 sehirlerde yasamaktadir ve bu oranin 2050 yilina
kadar %68’e ¢ikmasi beklenmektedir (United Nations, 2018). Kentler, niifus yogunluklar1 nedeniyle iklim degisik-
liginin etkilerine en agik bolgelerden biri olup ayni zamanda sera gazi salimlarinin da 6nemli kaynaklaridir. Kiire-
sel Olgekte enerji titketiminin yaklasik %75’i ve karbon salimlarinin yaklagik %70’i sehirlerde gerceklesmektedir
(UN-Habitat, 2021). Bu veriler, sehirlerin iklim degisikligiyle miicadelede hem sorunun kaynagi hem de ¢6ziimiin
anahtar1 oldugunu ortaya koymaktadir.

Ancak sehirler yalnizca azaltim politikalarinin degil, ayn1 zamanda uyum stratejilerinin de merkezinde yer
almak zorundadir. Clinkii her ne kadar karbon salimlarini azaltmaya yonelik politikalar uzun vadeli etkiler iiret-
mesi umulsa da halihazirda gerceklesmekte olan iklim etkilerine kars: sehirlerin bugiinden direncli hale getirilmesi
elzemdir. Iste bu noktada “iklim degisikligine direngli sehir altyapilarr” kavrami 6n plana ¢ikmaktadir. Direnglilik,
sadece soklara kars: direngliligi degil, ayn1 zamanda bu soklardan ders ¢ikararak daha iyi yeniden yapilanmay: da
igeren bir yaklagimi ifade eder.

Burada, iklim degisikligi baglaminda sehir altyapilarinin mevcut etkilenebilirlikleri tartigilacak, direngli alt-
yapinn temel ilkeleri tanimlanacak, diinya genelinden ve Tiirkiye’den 6rnek uygulamalar incelenecektir. Ayrica,
planlama, mithendislik, yonetisim ve finansman gibi boyutlar tizerinden ¢ok boyutlu bir direnglilik stratejisi gelis-
tirmenin yollar1 degerlendirilecektir. Temel amacg, sehir yoneticilerine, plancilara, mithendislik profesyonellerine ve
karar vericilere, iklim degisikligi karsisinda siirdiiriilebilir ve adil sehir altyapilar: tasarlama konusunda bilimsel ve
uygulamali bir rehber sunmaktir.

8.2 Iklim Degisikliginin Kentsel Altyapilar Uzerindeki Etkileri

Iklim degisikliginin sehirlerdeki etkileri yalnizca sicak hava dalgalary, seller veya kurakliklarla sinirli degildir. As-
linda, bu etkiler sehirlerin altyap: sistemlerini dogrudan hedef almakta, uzun vadeli planlamalar: ve hizmet stirekli-
ligini ciddi bicimde tehdit etmektedir. Ulagim altyapilari, su ve atik su altyapis, enerji altyapisi ve yesil altyapilar ve
kentsel ekosistemler gibi altyapi sistemleri ($ekil 8.1), genellikle uzun 6miirlii ve yiiksek yatirim gerektiren yapilar
olduklarindan, iklim degisikligine kars: hassasiyeti de oldukea ytiksektir.

! Bogazigi Universitesi, Fen Fakiiltesi, Fizik
Bogazici Universitesi Iklim Degisikligi ve Politikalar1 Uygulama ve Aragtirma Merkezi
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9. IKLIM DIRENCLI ALTYAPILARDA KAMU VE OZEL SEKTOR
YATIRIMLARININ ROLU

Cem AVCI'!
Nazan AN ?
M. Tufan TURP?

Altyapr sektorleri, ekonomilerin kalbinde yer alir. Binalar, su ve atik sistemleri, hanelerin ve isletmelerin ihtiya¢
duydugu temel hizmetleri saglarken, ulasim ve iletisim altyapis: tiiketicileri iireticilere ve tedarikgilere baglaya-
rak piyasalarin islemesini saglar. Temiz, verimli ve bakimli altyapi, Ekonomik Isbirligi ve Kalkinma Orgiitii’niin
(Organisation for Economic Co-Operation and Development-OECD) tilkeleri gibi gelismis iilkelerde yiiksek yagam
kalitesini desteklemektedir ve gelismekte olan tilkelerde bu tiir altyapilarin saglanmasi, yasam standartlarinin yiik-
seltilmesi a¢isindan kritik 6neme sahiptir. Sera gazlarinin kiiresel emisyonlar: da biiyiik 6l¢tide altyap: sistemleri-
nin segimine ve tasarimina baglidir. Ornegin, 2009 yilinda enerji iiretimi, bina enerji kullanimi, ulagim sistemleri
ve atik yonetimi altyapisi, UNFCCC’nin 1997 tarihli raporunda Annex 1 iilkeleri olarak ifade edilen tilkeler i¢in
(Tiirkiye de bunlardan biri) igin net sera gazi emisyonlarinin %74’iinii olusturmugtur. Iklim degisikliginin etki-
lerini azaltma hedeflerine ulasmak icin altyapinin donistirilmesi ve iklim degisikliginin etkilerine direngli hale
getirilmesi gerekmektedir. Altyap: yatirimlarina iligkin kararlar, iklimde devam eden degisikliklere uyum saglama
agisindan da kritik onem tagimaktadir. Oniimiizdeki yillarda insa edilecek yeni altyapi varliklarinin, ortalama ik-
lim kosullarindaki (6rnegin, sicaklik ve yagis) degisikliklere gore ve daha zorlu hava kosullarina dayanacak sekilde
tasarlanmasi gerekecektir (Kennedy ve Corfee-Morlot, 2012).

Daha iddiali eylemlere gecilmedigi takdirde, kiiresel sera gazi emisyonlarinin 2050 yilina kadar %50 oraninda
artacagl tahmin edilmektedir (OECD, 2012). Emisyonlardaki bu hizli artiga, yiikselen yasam standartlari, kiiresel
gayrisafi milli hasila (GSMH) dort katina ¢ikmasi ve 2050 yilina kadar yedi milyardan sekiz milyarin Gizerine gik-
masi beklenen kiiresel niifus neden olmaktadir. Daha giiclii uluslararasi is birligi ve i¢ politikalarla sera gazi salimini
azaltmak hala miimkiin ancak 2050 yilina kadar yeterli emisyon azaltimina ulagsma firsat1 hizla kaybolmaktadir
(IEA, 2025). Altyap: sektorleri, iklim degisikliginin fiziksel etkilerine 6nemli 6l¢iide maruz kalirken ayni zamanda
bu etkilere kars: direngliligin gelistirilmesinde de 6nemli bir rol iistlenecektir. Olusma sikligy, siiresi ve siddeti artan
asir1 hava olaylari, bu potansiyel maruziyetin boyutunu géstermektedir. iklim degisikligine direngli altyap1 ani ve
uzun sireli gelisen iklim felaketleri karsisinda kayiplarin ve maliyetlerin azaltilmasina yardimer olacaktir. Altyap:
sektorlerini olusturan ve hayati toplumsal islevlerin stirdiiriilmesi igin gerekli olan bilesenler (varliklar), meydana
gelebilecek iklimsel degisiklikleri hesaba katacak sekilde planlanmaly, tasarlanmali, insa edilmeli ve isletilmelidir.
Mevcut altyapinin iklim degisikligi ile biitlinlesmis sekilde yenilenmesi veya yonetilmesi gerekebilir. Bunun igin
kamu ve 6zel sektor yatirimlarinin iklim direncini artirmaya yonelik planlanmast ve i¢in yonetilmesi gerekir. Bu-
glin, gelismis ve gelismekte olan {ilkelerde kalkinmay: desteklemek amaciyla altyap: yatirimlarinin 6lgeginin arti-
rilmasina yonelik acil ihtiyag, bu yatirimlarin diisiik karbonlu ve iklime direngli altyapilara kaydirilmasi i¢in egsiz
bir sigrama firsati1 yaratmaktadir.

! Bogazigi Universitesi, Mithendislik Fakiiltesi, Insaat Mithendisligi
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10. ENERJi POLITIKALARI-IKLIM POLITIKALARI

M. Tufan TURP!
Nazan AN ?
Cem AVCI?

10.1 Ener;ji Politikalar:

Giinliik hayatimizda giderek daha fazla yer edinen ve gelecek nesillerin ihtiyaglarini goz ardi etmeden, haklarin
tehlikeye atmadan kendi ihtiyaglarimizin karsilanmasi olarak ifade edilebilen siirdiiriilebilirlik kavrami, ¢ok eski
bir tarihi olmasina ragmen kurumsal ¢ercevede nispeten daha yeni olarak ele alinmaktadir. Kurumsal ¢ergevede
stirdirilebilirlik, kalkinma baglaminda ele alinir. Kalkinma, insanlarin yagam standartlarinin ve refah diizeyle-
rinin artirilmast agisindan olduk¢a 6nemlidir. Strdiirilebilir olmayan bir sekilde ¢ok fazla tiikettigimiz ve siir-
diriilebilirlige gegis zor oldugu icin kalkinmay: saglamak da zordur. Strdiirtilebilirlige gegisi daha zor hale geti-
ren durumlar, mevzuattan, yonetimden, sirketlerden, teknolojilerden ve kisisel davraniglardan ve zihniyetlerden
kaynaklanmaktadir. Bu gibi sorunlar, kalkinma diigiincesinin evrimlesmesine ve siirdiiriilebilirlik tartismasina yol
acmis (Martinez vd., 2022) ve siirdiiriilebilir kalkinma kavraminin ortaya ¢ikmasina neden olmustur.

Birlesmis Milletlerin Stirdiiriilebilir Kalkinma Amaglarimi (SKA) inceledigimizde, SKA 7-Erisilebilir ve Temiz
Enerji stirdiiriilebilir enerjinin 6nemini vurgulayarak herkes i¢in karsilanabilir, gtivenilir, stirdiiriilebilir ve modern
enerjiye erisimi saglamay1 amaglamaktadir. Siirdiiriillebilirlik kavraminin 6neminin oldukga arttig1 bu giinlerde,
fosil yakitlara dayali ekonomik modellerden siirdiirtilebilir enerjiye dayali ekonomilere gegisi saglamak igin yapilan
calismalar ve yenilenebilir ve yesil enerji kaynaklarina ilgi siirekli artmaktadir. Siirdiiriilebilirligin saglanabilmesi
i¢in enerji talebi ve arzinin da siirdiiriilebilir olmas, enerji ihtiyacinin ¢evre dostu teknolojiler kullanilarak cevreye
zarar verilmeden yenilenebilir enerji kaynaklari ile karsilanmas: gerekmektedir (Sun vd., 2022) ¢tinkil yenilenebilir
enerji kaynaklarinin sinirl olmak gibi bir sorunu yoktur. Fosil yakitlardan yenilenebilir enerji kaynaklarina gegis,
uygun politikalarin uygulanmasiyla saglanabilir.

10.1.1 Enerji Politikalarinin Kapsami

Iklim degisikliginin etkileri kargisinda siirdiiriilebilir enerji politikalari, siirdiiriilebilir enerjiyi uygulanabilir kil-
mak i¢in belirlenen politikalarin biitiintidir. Siyasi kurumlar ya da sivil toplum kuruluslari, politika yapicilar: ola-
rak gorev yapabilir. Kargilagilan sorunlar karsisinda daha iyi uygulamalar onerileriyle kanaat 6nderleri 6n plana
¢ikabilir (Kafka vd., 2022) ve basarili politikalar olusturulabilir. Politika olusturma siireci olduk¢a karmagiktir ve
uygun politikalar, toplumun biitiin katmanlarinin ve mevcut durumun ayrintili bir sekilde degerlendirilmesi ve
anlagilabilmesi ile belirlenebilir. Toplumlar, politikalar olusturulurken cografi ve ekonomik nedenlerden dolay1 be-
lirli kisitlamalarla kargilasabilir (Mukhtarov vd., 2022). Enerji politikas: yapmanin zorluklar: arasinda hedeflere
ulagilamamasi, politikalardaki i¢ geliskiler ve hem fosil yakitlarin hem de yenilenebilir kaynaklarin modern enerji
hizmetlerinin gelecekteki gereksinimlerini karsilama zorluklar1 da yer almaktadir (Jefferson, 2013). Politika hedet-
lerinin bagarilabilmesi i¢in hedeflerin ve kisitliliklarin optimize hale getirilmesi gerekmektedir. Biitiin bu yonlerini
distintince, politika olusturmanin kolay bir siire¢ olmadig: gorillmektedir.

! Bogazigi Universitesi, Fen Bilimleri Enstitiisii, Hesaplamali Bilim ve Mithendislik
Bogazici Universitesi Iklim Degisikligi ve Politikalar1 Uygulama ve Aragtirma Merkezi
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Bogazici Universitesi Iklim Degisikligi ve Politikalar1 Uygulama ve Aragtirma Merkezi
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11. ALTYAPI SEKTORLERINDE ETKILENEBILIRLIK, UYUM
KAPASITESI VE DIRENCLILIK

Nazan AN
M. Tufan TURP?

11.1 Etkilenebilirlik

Iklim degisikligine kars: etkilenebilirlik ister topluluk ister bélge, ekosistem veya bagka herhangi bir kurulus olsun,
bir sistemin iklim degisikliginin olumsuz etkilerine ne 6l¢iide hassas, hassas oldugunu ve bunlarla ne 6l¢tide bas
edebildigini ifade eder. Bu etkilenebilirlik, maruz kalma, hassasiyet ve uyum saglama kapasitesinin bir kombinasyo-
nu aracilifiyla degerlendirilir. Maruz kalma, bir sistemin artan sicakliklar, asir1 hava olaylar1 veya yagis diizenindeki
degisiklikler gibi iklimle ilgili tehlikelerden dolay: karsilagabilecegi etki diizeyinin belirlenmesini igerir. Hassasiyet,
sicaklik ve yagis degiskenligi gibi faktorleri dikkate alarak bir sistemin iklim degisikliklerinden ne kadar etkilen-
digini degerlendirir. Uyum kapasitesi ise mevcut kaynaklari, teknolojiyi, bilgiyi, altyapiy1 ve yonetisim yapilarini
dikkate alarak bir sistemin bu degisikliklere uyum saglama ve bunlarla basa ¢ikma yetenegini degerlendirir. Iklim
degisikligine kars1 etkilenebilirligin belirlenmesi, hedeflenen uyum stratejileri ve politikalarinin gelistirilmesi i¢in
¢ok dnemlidir ve karar vericilerin, politika yapicilarin ve diizenleyicilerin direngliligi artirmak ve iklimle ilgili zor-
luklarin olusturdugu genel riski azaltmak i¢in miidahalelere en ¢ok ihtiya¢ duyulan yerlerde 6ncelik vermelerini

saglar.

Etkilenebilirlik, insanlarin ¢evreleriyle olan iliskilerini sosyal gii¢lere, kurumlara ve kiiltiirel degerlere baglayan
bir kavramdir. Kavram ilk olarak ekolojistler ve tehlike veya risk aragtirmacilari tarafindan gelistirildi ve giintimiiz-
de antropoloji, cografya, askeri ve sivil savunma, kalkinma ve yoksulluk ¢aligmalari, tip ve halk saglhig, planlama,
iklim ¢aligmalari, giivenlik, terérizm, mithendislik, politik ekoloji, afet ve risk yonetimi, politik ekonomi, sigorta ve
yatirim ¢alismalari gibi birgok alanda da kullanilmaktadir (Barrow, 2018). Etkilenebilirlik kavrami, topluluklarin
tiziksel ¢evrenin zorluklariyla yiizlesmek i¢in kullandiklar: sosyal 6zellikleri vurgular. Hem ¢evresel degiskenligin
olumsuz sosyoekonomik etkilerine hassasiyeti hem de bir toplulugun belirli cevresel olaylarin etkileriyle basa ¢ik-
ma, direnme ve bunlardan kurtulma becerisinin derecesini ifade eder.

Tklim degisikligi, su stresi, gida giivenligi, insan saglig1 ve refah gibi konular1 birden fazla 6lgekte etkileyerek
insanin hassasiyetini etkilemektedir. iklim degisikliginin etkileri arasinda, acil hassasiyet degerlendirmesi ve uyum
stratejileri gerektiren asir1 hava ve deniz seviyesi yiikseliglerinin artan siklig1 ve buiytikliigii yer almaktadir (Renaud
ve Perez, 2010). iklim degisikligine karst etkilenebilirlik, sistemlerin uyum saglama yetenegi dikkate alinarak, bir
sistemin maruziyetlere kars: hassasiyeti (Woodward vd., 1998) ve bireylerin, gruplarin ve topluluklarin ge¢imleri
ve refahlar: tizerindeki dis stresle basa ¢itkma ve bunlara uyum saglama yetenekleri agisindan durumudur (Adger ve
Kelly, 1999). Iklim degisikligine kars: etkilenebilirligin genel derecesi, hizli kentlesmenin ardindan diisiik diizeyde
hassas alanlardaki artistan ve hizli kentlesmenin neden oldugu antropojenik faaliyetlerden etkilenen, genel olarak
artan ve dagilan bir egilim gostermektedir (He vd., 2019).

Herhangi bir bolgedeki iklim degisikligi etkilenebilirlik diizeyini degerlendirmek, iklim tehlikelerini, sosyo-e-
konomik dinamikleri ve uyum kapasitesini kapsayan cesitli faktorleri dikkate alan ¢ok yonlii bir yaklasimi igerir.
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12. KURESEL iKLiM DUZENLEMELERININ EVRIMI VE
ULUSLARARASI HUKUKI CERCEVE

Deniz TUNCEL !
Ziilal SAN ?
Nihan METIN *

12.1 Giris-Diinya Genelinde iklim Diizenlemeleri

Kiiresel 1sinma ve iklim degisikligi, insanlig1 tehdit eden en biiyiik problemlerden biri olarak diinya giindemini
mesgul etmektedir. Ancak, bu probleme iliskin farkindalik ok daha eskilere dayanmaktadir. insanlig1 bu denli en-
diselendiren bu soruna zaman zaman uluslararas: platformlarda farkli hukuki araglarla ¢6ztim 6nerileri getirilmis
olsa da bu konudaki hukuki diizenlemelerin 6ngordiigii yaptirimlarin yeterince caydirici olmamasy, kiiresel 1sitnma
ve iklim degisikligi konusundaki farkindaligin kayda deger bir sonug tiretmesini engellemistir.

Peki, insanligin bu denli endise duymasina yol agan kiiresel 1sinma ve iklim degisikliginin sebebi nedir? Bu
problemlerin 6niine gecebilmek i¢in uluslararas: platformda ne tiir hukuki araglar, yontemler kullanilmaktadir?

Kiiresel 1sinma ve iklim degisikliginin baslica sebebi olarak atmosferdeki sera gazi oraninin her gecen giin arti-
yor olmasi gosterilmektedir (IPCC, 2023). Bu durum hem diinyada hem de Tiirkiye’de yeni yasal diizenlemelerin
yiiriirliige girmesinin éniinii agmugtir. S6z konusu yasal diizenlemelerin baslicalari; Birlesmis Milletler Tklim Degi-
sikligi Cerceve Sozlesmesi, Kyoto Protokolii ve 196 iilkenin altina imza attig1 Paris iklim Anlagmasidir (UNFCCC,
2015). Bu hukuki metinler, tilkelerin sera gazi salimina neden olan faaliyetleri azaltmaya yonelik uluslararas: plat-
formda verilmis en 6nemli taahhiitler olarak degerlendirilmekle beraber, tilkelerin i¢ hukuk diizenlemelerine 6n-
ciilitk agisindan da 6nem arz etmektedir.

12.1.1 Birlesmis Milletler iklim Degisikligi Cerceve Sozlesmesi

Birlesmis Milletler Iklim Degisikligi Cerceve Sozlesmesi (“Cerceve Sozlesme”) (United Nations Framework Conven-
tion on Climate Change-UNFCCC) (United Nations, 1992), uluslararasi alanda iklim degisikligi ve kiiresel 1stnma-
nin énlenmesi igin iilkeler tarafindan uyulmasi gereken yiiktimliiliikleri belirleyen sozlesmelerin basinda gelmekte-
dir. Halihazirda 196 tilkenin taraf oldugu ve 21 Mart 1994 tarihinde yiiriirliige giren Cerceve Sozlesmenin “Amag”
kenar baglikli 2. hitkmiinde (United Nations, 1992) de belirtildigi tizere, “..ekosistemlerin iklim degisikligine dogal
olarak uyum saglamasina, gida tiretiminin tehdit altinda kalmamasina ve ekonomik kalkinmann siirdiiriilebilir bir
sekilde devam etmesine olanak taniyacak bir zaman dilimi igerisinde sera gazi emisyonlarinin azaltilmasi..” temel
hedeflerdir. Bu hiikiimden de anlagildig: {izere her ne kadar tilkeler atmosferdeki sera gazi emisyonunu azaltmay1
hedef edinmisse de Cerceve Sozlesme kapsaminda atmosferdeki sera gazi saliminin hangi oranlarda olmas: gerek-
tigi konusunda herhangi bir sayisal diizenlemeye yer verilmemistir.

Cergeve Sozlesmeye taraf devletlerin temel sorumluluk anlayis1 “ortak fakat farkhilastirilmis sorumluluklar ve
goreceli kabiliyetler” ilkesine (United Nations, 1992) dayanmaktadir. Bu ilkenin amaci, farkl: gelismislik diizeylerine
sahip devletlerin cevresel konularda esit derecede sorumlu tutulmak istenmemesidir. Bu dogrultuda, farkl gelis-
mislik diizeyine sahip tilkeler icin dngoriilen yiikiimliliikler de Cergeve Sozlesme kapsaminda farklilastirilmistir.

Geligmis tilkeler teknolojik astiinliikleri dogrultusunda sanayilesme siireglerini daha hizli tamamlamislar ve
bu siirecte tarihsel olarak gelismekte olan tilkelere gore daha fazla sera gazi emisyonuna sebebiyet vermislerdir.

! Hergiiner Bilgen Ucer Avukatlik Ortaklig:
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13. ALTYAPI PROJELERI iCIN IKLIM DEGISIKLIGI RiSK
DEGERLENDIRMESI KILAVUZU

Cem AVCI!
Nazan AN ?
M. Tufan TURP?

Altyapy, iklim degisikligiyle miicadelenin merkezinde yer alir. Bir yandan kiiresel enerji tiiketimi ve sera gaz1 emis-
yonlarinin 6nemli bir kaynagiyken diger yandan ise sicak hava dalgalari, tagkinlar, deniz seviyesinin yiikselmesi ve
heyelanlar gibi iklim etkilerine karsi son derece savunmasizdir (Sekil 13.1). Bu ¢ift yonlii roliin en belirgin oldugu
alan ise ulasim sistemleridir; 6zellikle de uzun omiirléi varliklar olan, mekéansal olarak genis alanlara yayilan ve
karbon ayak izi diisiik ulagim sistemlerine gecis i¢in kritik 6neme sahip demiryollar1. Bu nedenle, altyapinin hem
karbon azaltim hedefleriyle uyumlu olmas1 hem de iklim risklerine kars: direngli hale getirilmesi, giiniimiiziin ya-
sal, finansal ve mithendislik uygulamalarinin temel bir gerekliligi haline gelmistir (IPCC, 2022).

ASIRI SICAKLIK
ARTISLARI

SEL VE EROZYON

Demiryollar, karayollari,
telekomiinikasyon ve elektrik
sebekeleri agiri sicaga kargi
daha savunmasiz hale
gelecektir.

Daha siddetli yagislar ve
yiikselen deniz seviyeleri
nedeniyle daha fazla
altyapi varligi sel riskine
maruz kalacaktir.

ALTYAPI AGLARI BIRBIRINE BAGLIDIR. 5] A & BIRi AKSARSA, DIGERLERI DE ETKILENIR

Daha siddetli firtinalar, ulagim
aglan ile yiiksek elektrik ve
iletisim kablolarinda meydana
gelebilecek aksakliklan
artirabilir.

Asirn hava kosullari arttikca,
siddetli yagislar demiryolu
setlerinde daha fazla hasara
neden olabilir.

DAHA SiDDETLI
RUZGARLAR

DAHA SIDDETLI
YAGIS

Sekil 13.1. iklim degisikliginin altyaprya yonelik riskleri (Dawson vd., 2016’dan uyarlanmistir)

Avrupa genelinde iklim eylemi artik yalnizca bir tavsiye degil, yasal bir yiikiimliiliik haline gelmistir. Avrupa
Iklim Yasasi (European Climate Law-AlY), Avrupa Birligini (AB) 2050 yilina kadar iklim agisindan notr hale getir-
meyi taahhiit ederken (European Commission, 2021a) AB Taksonomi Tiiziigii (Taxonomy Regulation) yatirimlarin
“Cevreye Onemli Zarar Vermeme” (Do No Significant Harm-COZV) ilkesini giivence altina almaktadir (European
Commission, 2021b). Bu gergeveler iizerine insa edilen Tklime Direngli Altyap: Teknik Rehberi ( Technical Guidance
on Climate Proofing of Infrastructure-IDATR) (European Commission, 2021c) ise bu iist diizey hedefleri, AB ta-
rafindan finanse edilen projelerin degerlendirilmesi i¢in uygulanabilir adimlara doniistiiriir. Bu 6nlemler biitiini,
iklimle uyumun artik bir segcenek degil, bir zorunluluk oldugunu goéstermektedir: bu standartlar: karsilamayan
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14.1. Giris

Biiyiik 6l¢ekli altyap: tasarimlari, 6rnegin yiiksek hizli demiryolu (YHD) sistemleri hem Avrupa’da hem de Tiirki-
ye’de siirdiiriilebilir altyapi stratejilerinin temel bilesenlerinden birini olusturmaktadir. Bu tiir projeler; karbon azal-
timy, sehirler arasi baglantinin giiclendirilmesi ve hava yolu ile karayolundan demiryoluna ge¢isin tesvik edilmesi
gibi 6nemli kazanimlar sunar. Ancak bu altyapilarin iklim degisikliginin hizla artan etkileri karsisindaki direngliligi
giderek daha fazla snanmaktadir. Hat, zemin yapilari, kopriiler, tiineller, katener sistemleri ve sinyalizasyon gibi
hassas bilesenlerden olusan uzun ve dogrusal koridorlar, genis bir yelpazedeki iklim tehlikelerine dogrudan agiktir.

Son yillarda Avrupa’da ve Tiirkiye’de yasanan olaylar bu durumun aciliyetini agik¢a ortaya koymaktadir. Ta-
rihsel normlari asan sicak hava dalgalary; raylarda burkulma, katener hatlarinda sarkma ve kaplama deformasyonu
gibi yapisal sorunlara yol agmustir. Yogun yagislar ve ani yiizey suyu tagkinlary; menfez ve drenaj sistemlerini agarak
hat yikilmalarina, balast yataginda aginmaya ve yarma-dolgu bolgelerinde heyelanlara neden olmustur. Nehir tas-
kinlari, képrii temellerindeki oyulma riskini artirirken; Akdeniz iklim kusagindaki yanginlar, dolgu yapilar: ve hat
kenari tesisleri i¢in yeni bir tehdit alani olusturmustur. Bir zamanlar “nadir” kabul edilen bu riskler artik sistemik
héle gelmektedir.

Avrupa Iklim Risk Degerlendirmesi (European Climate Risk Assessment-EUCRA) (EEA, 2024), ulasim aglarinin
kars1 karsiya oldugu ¢ok sayida iklim riskinin halihazirda “kritik” seviyeye ulastigini ortaya koyarak altyap: stan-
dartlarinin ve uygulamalarinin uyumlastirilmasinin artik ertelenemeyecegini vurgulamaktadir. Tasarim 6miirleri
¢ogu zaman 50-100 yili asan demiryolu gibi uzun émiirlii varliklar icin ileriye déniik iklim projeksiyonlarinin
tasarim ve bakim cergevelerine entegre edilmesi artik bir tercih degil, zorunluluktur.

Bu yaklagimin uygulamaya gegirilmesi i¢in Avrupa Komisyonu’nun Iklime Direngli Altyap1 Teknik Rehberi
(Technical Guidance on Climate Proofing of Infrastructure-IDATR) Avrupa Birligi (AB) fonlanan tiim altyap: proje-
leri i¢in zorunlu bir siire¢ ortaya koymaktadir. Buna gore:

1. Onemli iklim risklerinin taranmas,

2. Iklim senaryolar1 ve varlik etkilenebilirligi modelleri kullanilarak ayrintili degerlendirme yapilmas,
3. Uyum 6nlemlerinin tasarim ve isletmeye entegre edilmesi ve

4. Uygunluk ve 6zen yikiimlalagiiniin belgelendirilmesi gerekmektedir.

Avrupa Bolgesindeki Projeleri Desteklemeye Yonelik Ortak Yardim (Joint Assistance to Support Projects in Euro-
pean Regions-JASPERS) girisimi, proje gelistiricilere bir Iklim Riski ve Etkilenebilirlik Degerlendirmesi (Climate
Risk and Vulnerability Assessment-IRED) hazirlamak igin uygulanabilir sablonlar ve metodolojiler sunmaktadir. Bu
araglar, ozellikle AB es-finansmani igeren ulastirma altyapr yatirimlarinda iklim direngliliginin kanitlanmasinda
fiili standart héline gelmektedir.
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Iklim degisikliginin kiiresel 6lgekte derinlesen etkileri, modern altyap: sistemlerinin tasarim, planlama, yonetim
ve isletme bi¢imlerini koklii sekilde doniistiirme zorunlulugunu beraberinde getirmistir. Artan sicakliklar, degisen
yagis rejimleri, siklagan asir1 hava olaylar1 ve ¢oklu-tehlike yapilarinin olusturdugu risk ortami, mevcut altyap:
varliklarinin direngliligine iliskin temel varsayimlar: gegersiz kilmakta; siirdiiriilebilir, uyumlu ve esnek altyap:
anlayisini stratejik bir 6ncelik haline getirmektedir. Bu kitap, iklim degisikligine uyumlu stirdiirtilebilir altyap: kav-
ramini hem teorik hem pratik hem de yonetisimsel boyutlariyla ele alarak, gelecegin altyap: sistemlerinin nasil
sekillenmesi gerektigine iligkin kapsamli bir yol haritas: sunmaktadur.

Bu sonug boliimii, kitabin giris boliimiinde kurulan bes temel ekseni izleyerek, bilimsel bilgiler ile sektorel
analizler arasindaki iligkiyi, yonetisimsel gereklilikleri, ekonomik rasyonaliteyi ve uygulamaya doniik karar destek
araglarini butiinlestirir. Boylece kitabin ana mesaji, sadece bir bilgi derlemesi olmaktan ¢ikar; altyap: planlamasi ve
yonetimi agisindan tutarls, biitiinciil ve stratejik bir dontisiim ¢ercevesi haline gelir.

Bilimsel Temel ve Gelecek Belirsizlikleri: Yeni Bir Risk Paradigmasi

Kitabin ilk boliimleri, iklim degisikliginin altyap: sistemleri i¢in neden varolugsal bir sorun oldugunu agik¢aortaya
koymaktadir. IPCC’nin en giincel degerlendirmeleri, kiiresel ortalama sicaklik artiginin yani sira:

o yagis sistemlerindeki bozulmalar,

o hidrolojik dongiiniin yeniden sekillenmesi,

o deniz seviyesindeki yiikselme,

o agir1 hava olaylarinin daha sik ve daha siddetli hale gelmesi,

o sicaklik ve nem kombinasyonlarinin kritik esik degerleri zorlamasi,

gibi siireglerin, “tasarim-odiinlesimleri” ile insa edilmis geleneksel altyap: standartlarini gegersiz biraktigini
gostermektedir. Bu baglamda altyap: mithendisligi ve planlamas, artik yalnizca ge¢miste gozlemlenen verilere de-
gil, belirsizligi sistematik olarak yoneten projeksiyon temelli yontemlere dayanmak zorundadir. Tasarim oémiirleri
boyunca karsilasilabilecek kosullarin 6ngériilemeyen sekilde degistigi bir diinyada, direnglilik kapasitesi ancak:
o olasiliksal risk analizleri,
o ¢oklu tehlike senaryolar1 (multi-hazard),
o iklim modelleri ile tasarim kriterlerinin entegrasyonu,
o uyum kapasitesi ve kurumsal adaptasyon dinamikleri,

kullanilarak artirilabilir.

Bilimsel temel, kitabin geri kalan boliimlerindeki tiim teknik, yonetisimsel ve ekonomik tartismalarin omurga-
sin1 olusturmakta ve uyum ihtiyacinin neden ertelenemez oldugunu kanitlamaktadur.

! Bogazigi Universitesi, Fen Bilimleri Enstitiisii, Hesaplamali Bilim ve Mithendislik

Bogazici Universitesi Iklim Degisikligi ve Politikalar1 Uygulama ve Aragtirma Merkezi
Bogazigi Universitesi, Fen Bilimleri Enstitiisii, Hesaplamali Bilim ve Mithendislik
Bogazici Universitesi Iklim Degisikligi ve Politikalar1 Uygulama ve Aragtirma Merkezi
3 Bogazici Universitesi, Mithendislik Fakiiltesi, Ingaat Miihendisligi

Bogazici Universitesi Finans Uygulama ve Arastirma Merkezi

DOI: 10.37609/akya.4049. c5797
265



KAYNAKCA

Bé6liim 1

Erlat, E., & Giiler, H. (2018). Tiirkiye’de sicaklik ekstremle-
rinin siirelerinde gozlenen degisim ve egilimler (1950-
2017). Ege Cografya Dergisi, 27(2), 135-148.

Erlat, E., & Tiirkes, M. (2012). Analysis of observed vari-
ability and trends in numbers of frost days in Turkey
for the period 1950-2010. International Journal of Cli-
matology, 32(12), 1889-1898. https://doi.org/10.1002/
joc.2403

Erlat, E., & Tiirkes, M. (2013). Observed changes and trends
in numbers of summer and tropical days, and the 2010
hot summer in Turkey. International Journal of Clima-
tology, 33, 1898-1908. https://doi.org/10.1002/joc.3556

Erlat, E., Tiirkes, M., & Aydin-Kandemir, E (2021). Obser-
ved changes and trends in heatwave characteristics
in Turkey since 1950. Theoretical and Applied Clima-
tology, 145, 137-157. https://doi.org/10.1007/s00704-
021-03620-1

Erlat, E., Tirkes, M., & Giiler, H. (2022). Analysis of
long-term trends and variations in extreme high air
temperatures in May over Turkey and a record-brea-
king heatwave event of May 2020. International Jour-
nal of Climatology, 42(16), 9319-9343. https://doi.
org/10.1002/joc.7821

Intergovernmental Panel on Climate Change (IPCC).
(2021). Climate change 2021: The physical science basis.
Contribution of Working Group I to the Sixth Assess-
ment Report of the Intergovernmental Panel on Climate
Change (V. Masson-Delmotte, P. Zhai, A. Pirani, S. L.
Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Gol-
dfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.
B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelek-
¢i, R. Yu, & B. Zhou, Ed.). Cambridge University Press.
https://doi.org/10.1017/9781009157896

Mediterranean Experts on Climate and Environmental
Change (MedECC). (2020). Climate and environmental
change in the Mediterranean Basin: Current situation
and risks for the future. First Mediterranean Assessment
Report (W. Cramer, J. Guiot, & K. Marini, Ed.). Union
for the Mediterranean, Plan Bleu, UNEP/MAP. https://
doi.org/10.5281/zenodo.7224821

Mediterranean Experts on Climate and Environmental
Change (MedECC). (2024a). Interlinking climate chan-
ge with the Water-Energy-Food-Ecosystems (WEFE)
nexus in the Mediterranean Basin (P. Drobinski, M. G.
Rivera-Ferre, M. Abdel Monem, E. Driouech, W. Cra-
mer, J. Guiot, J.-C. Gattacceca, & K. Marini, Ed.). Me-
dECC Reports. MedECC Secretariat, Marseille, France.
https://www.medecc.org/medecc-reports/climate-we-
fe-nexus/

Mediterranean Experts on Climate and Environmental
Change (MedECC). (2024b). Climate and environmen-
tal coastal risks in the Mediterranean (S. Djoundourian,

P. Lionello, M. C. Llasat, J. Guiot, W. Cramer, E. Driou-
ech, J.-C. Gattacceca, & K. Marini, Ed.). MedECC Re-
ports. MedECC Secretariat, Marseille, France. https://
www.medecc.org/medecc-reports/med-coastal-risks/

Tirkes, M., Turp, M. T., An, N., Ozturk, T., & Kurnaz,
M. L. (2020). Impacts of climate change on precipi-
tation climatology and variability in Turkey. Iginde
N. B. Harmancioglu & D. Altinbilek (Ed.), Water re-
sources of Turkey (ss. 467-491). Springer. https://doi.
org/10.1007/978-3-030-11729-0_14

United Nations Office for Disaster Risk Reduction (UND-
RR). (2015). Sendai Framework for Disaster Risk Redu-
ction 2015-2030. United Nations. https://www.undrr.
org/publication/sendai-framework-disaster-risk-redu-
ction-2015-2030

United Nations Environment Programme (UNEP).
(2024). Adaptation gap report 2024: Come hell and
high water-As fires and floods hit the poor hardest, it is
time for the world to step up adaptation actions. Uni-
ted Nations Environment Programme. https://doi.
0rg/10.59117/20.500.11822/46497

United Nations Framework Convention on Climate Change
(UNFCCCQ). (2015). Adoption of the Paris Agreement.
United Nations Framework Convention on Climate
Change. http://unfccc.int/resource/docs/2015/cop21/
eng/109r01.pdf

World Meteorological Organization (WMO). (2025). Sta-
te of the global climate 2024 (WMO-No. 1368). Wor-
ld Meteorological Organization. https://library.wmo.
int/viewer/69455/download?file=WMO-1368-2025_
en.pdf&type=pdf&navigator=1

Boliim 2

Arias, P. A,, Bellouin, N., Coppola, E., Jones, R. G., Krin-
ner, G., Marotzke, J., Naik, V., Palmer, M. D., Plattner,
G.-K., Rogelj, J., Rojas, M., Sillmann, J., Storelvmo, T.,
Thorne, P. W, Trewin, B., Achuta Rao, K., Adhikary,
B., Allan, R. P, Armour, K, Bala, G,, ... Zickfeld, K.
(2021). Technical summary. icinde V. Masson-Delmot-
te, P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger,
N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang,
K. Leitzell, E. Lonnoy, J. B. R. Matthews, T. K. Mayco-
ck, T. Waterfield, O. Yelekg¢i, R. Yu, & B. Zhou (Ed.),
Climate change 2021: The physical science basis. Contri-
bution of Working Group I to the Sixth Assessment Re-
port of the Intergovernmental Panel on Climate Change
(ss. 33-144). Cambridge University Press. https://doi.
0rg/10.1017/9781009157896.002

Arnell, N. W, & Gosling, S. N. (2016). The impacts of clima-
te change on river flood risk at the global scale. Clima-
tic Change, 134(3), 387-401. https://doi.org/10.1007/
510584-014-1084-5

Bador, M., Terray, L., & Boé, J. (2016). Detection of anth-



Kaynaklar

ropogenic influence on the evolution of record-brea-
king temperatures over Europe. Climate Dynamics, 45,
2717-2735. https://doi.org/10.1007/s00382-015-2725-
8

Balk, D., Montgomery, M. R., McGranahan, G., Kim, D.,
Mara, V., Todd, M., Buettner, T., & Dorelien, A. (2009).
Mapping urban settlements and the risks of climate
change in Africa, Asia and South America. Iginde J. M.
Guzmadn, G. Martine, G. McGranahan, D. Schensul, &
C. Tacoli (Ed.), Population dynamics and climate chan-
ge (ss. 80-103). United Nations Population Fund (UN-
FPA) and International Institute for Environment and
Development (IIED).

Barriopedro, D., Fischer, E. M., Luterbacher, J., Trigo, R. M.,
& Garcia-Herrera, R. (2011). The hot summer of 2010:
Redrawing the temperature record map of Europe.
Science, 332(6026), 220-224. https://doi.org/10.1126/
science.1201224

Bekesi, D., & Ralston, D. (2019). Greening without gent-
rification? The necessity of iginde transformative and
adaptive governance for sustainable community-o-
riented implementation. Proceedings of the 6th Fdbos
Conference on Landscape and Greenway Planning (ss.
42-43). Amherst, MA, ABD.

Benz, S. A., & Burney, J. A. (2021). Widespread race and
class disparities in surface urban heat extremes across
the United States. Earth’s Future, 9(7), €2021EF002016.
https://doi.org/10.1029/2021EF002016

Best, M. J., & Grimmond, C. S. B. (2014). Key conclusions
of the first International Urban Land Surface Model
Comparison Project. Bulletin of the American Meteoro-
logical Society, 96(5), 805-819. https://doi.org/10.1175/
BAMS-D-14-00122.1

Buchori, I, Sugiri, A., Mussadun, Gunawan, T., Liu, Y.,
Pramitasari, A., Maryono, A., Syahbana, J. A., & Pa-
mungkas, A. (2018). Adaptation to coastal flooding
and inundation: Mitigations and migration pattern in
Semarang City, Indonesia. Ocean ¢ Coastal Manage-
ment, 163, 445-455. https://doi.org/10.1016/j.0cecoa-
man.2018.07.017

Bulkeley, H., Edwards, G. A. S., & Fuller, S. (2014). Con-
testing climate justice in the city: Examining politics
and practice in urban climate change experiments.
Global Environmental Change, 25, 31-40. https://doi.
org/10.1016/j.gloenvcha.2014.01.009

Brenner, N. (2014). Implosions/explosions: Towards a study
of planetary urbanization. Jovis.

Brenner, N., & Schmid, C. (2017). Planetary urbanization.
Icinde X. Ren & R. Keil (Ed.), The globalizing cities rea-
der (ss. 479-482). Routledge.

Burke, M., Hsiang, S. M., & Miguel, E. (2015). Global non-li-
near effect of temperature on economic production.
Nature, 527(7577), 235-239. https://doi.org/10.1038/
naturel5725

Calvet, M. S., & Broto, C. (2016). Green enclaves, neolibe-
ralism and the constitution of the experimental city in
Santiago de Chile. Iginde J. R. R. Evans (Ed.), The expe-
rimental city (ss. 107-121). Routledge.

Can, G., Sahin, U,, Sayili, U, Dubé, M., Kara, B., Acar, H.
C., Inan, B., Aksu Sayman, O., Lebel, G., Bustinza, R.,

270

Kigiikali, H., Giiven, U., & Gosselin, P. (2019). Ex-
cess mortality in Istanbul during extreme heat waves
between 2013 and 2017. International Journal of En-
vironmental Research and Public Health, 16(22), 4348.
https://doi.org/10.3390/ijerph16224348

Chakraborty, T., Hsu, A., Manya, D., & Sheriff, G. (2019).
Disproportionately higher exposure to urban heat in
lower-income neighborhoods: A multi-city perspecti-
ve. Environmental Research Letters, 14, 105003. https://
doi.org/10.1088/1748-9326/ab3b99

Chambers, J. (2020). Global and cross-country analysis of
exposure of vulnerable populations to heatwaves from
1980 to 2018. Climatic Change, 163(1), 539-558. htt-
ps://doi.org/10.1007/s10584-020-02884-2

Chapman, L., Muller, C. L., Young, D. T., Warren, E. L.,
Grimmond, C. S. B., Cai, X.-M., & Ferranti, E. J. S.
(2015). The Birmingham Urban Climate Laboratory:
An open meteorological test bed and challenges of
the smart city. Bulletin of the American Meteorologi-
cal Society, 96(9), 1545-1560. https://doi.org/10.1175/
BAMS-D-13-00193.1

Chen, E, Bornstein, R., Grimmond, S., Li, J., Liang, X., Mar-
tilli, A., Miao, S., Voogt, J., & Wang, Y. (2012). Research
priorities in observing and modeling urban weather
and climate. Bulletin of the American Meteorological
Society, 93(11), 1725-1728. https://doi.org/10.1175/
BAMS-D-11-00217.1

Chen, E, Yang, X., & Zhu, W. (2014). WRF simulations of
urban heat island under hot-weather synoptic con-
ditions: The case study of Hangzhou City, China.
Atmospheric Research, 138, 364-377. https://doi.or-
g/10.1016/j.atmosres.2013.12.005

Coumou, D., Di Capua, G., Vavrus, S., Wang, L., & Wang,
S. (2018). The influence of Arctic amplification on
mid-latitude summer circulation. Nature Communica-
tions, 9(1), 2959. https://doi.org/10.1038/s41467-018-
05256-8

Coutts, A. M., White, E. C., Tapper, N. J., Beringer, J., & Li-
vesley, S. J. (2016). Temperature and human thermal
comfort effects of street trees across three contrasting
street canyon environments. Theoretical and App-
lied Climatology, 124, 55-68. https://doi.org/10.1007/
s00704-015-1409-y

Caglak, S., & Tiirkes, M. (2022). Yeni bir yaklagimla termal
konfor kosullarinin giiniimiizde ve gelecek iklim ko-
sullarindaki mekénsal dagiliginin analizi; Bolu kenti
ornegi. Cografi Bilimler Dergisi, 20(2), 338-358. https://
doi.org/10.33688/aucbd.1097989

Caglak, S., & Tiirkes, M. (2023a). Analysis of spatial dist-
ribution of climatic comfort conditions in Diyarbakir
city. COMU Journal of Advanced Research in Natural
and Applied Sciences, 9(2), 396-414.

Caglak, S., & Tiirkes, M. (2023b). Spatial distribution and
future projections of thermal comfort conditions du-
ring the hot period of the year in Diyarbakir City, Sout-
heastern Turkey. Sustainability, 15(13), 10473. https://
doi.org/10.3390/su151310473

Caglak, S., Bahadir, M., & Toy, S. (2023). Monitoring the
past and future trends of urban thermal comfort con-
ditions through a new methodology. Global Social Wel-



fare, 10, 335-349. https://doi.org/10.1007/s40609-023-
00290-x

Darmanto, N. S., Varquez, A. C. G., Kawano, N., & Kanda,
M. (2019). Future urban climate projection in a tropi-
cal megacity based on global climate change and local
urbanization scenarios. Urban Climate, 29, 100482. ht-
tps://doi.org/10.1016/j.uclim.2019.100482

de Guzman, E. B., Escobedo, F J., & O’Leary, R. (2022). A
socio-ecological approach to align tree stewardship
programs with public health benefits in marginali-
zed neighborhoods in Los Angeles, USA. Frontiers in
Sustainable Cities, 4,944182. https://doi.org/10.3389/
frsc.2022.944182

de Guzman, E. B, Wohldmann, E. L., & Eisenman, D. P.
(2023). Cooler and healthier: Increasing tree stewar-
dship and reducing heat-health risk using commu-
nity-based urban forestry. Sustainability, 15(8), 6716.
https://doi.org/10.3390/su15086716

Diniz, E. R, Gongalves, E L. T., & Sheridan, S. (2020). Heat
wave and elderly mortality: Historical analysis and fu-
ture projection for metropolitan region of Sao Paulo,
Brazil. Atmosphere, 11(9), 933. https://doi.org/10.3390/
atmos11090933

Djongyang, N., Tchinda, R., & Njomo, D. (2010). Thermal
comfort: A review paper. Renewable and Sustainab-
le Energy Reviews, 14(9), 2626-2640. https://doi.or-
g/10.1016/j.rser.2010.07.040

Doblas-Reyes, E. ], Sorensson, A. A., Almazroui, M., Dosio,
A., Gutowski, W. J., Haarsma, R., Hamdi, R., Hewitson,
B., Kwon, W.-T., Lamptey, B. L., Maraun, D., Stephen-
son, T. S., Takayabu, I, Terray, L., Turner, A., & Zuo, Z.
(2021). Linking global to regional climate change. I¢in-
de V. Masson-Delmotte, P. Zhai, A. Pirani, S. L. Con-
nors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb,
M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B. R.
Matthews, T. K. Maycock, T. Waterfield, O. Yelekgi, R.
Yu, & B. Zhou (Ed.), Climate change 2021: The physical
science basis. Contribution of Working Group I to the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (ss. 1363-1512). Cambridge Univer-
sity Press. https://doi.org/10.1017/9781009157896.012

Dodman, D., Hayward, B., Pelling, M., Castan Broto, V.,
Chow, W,, Chu, E., Dawson, R., Khirfan, L., McPhear-
son, T., Prakash, A., Zheng, Y., & Ziervogel, G. (2022).
Cities, settlements and key infrastructure. kinde H.-O.
Portner, D. C. Roberts, M. Tignor, E. S. Poloczanska,
K. Mintenbeck, A. Alegria, M. Craig, S. Langsdorf, S.
Loschke, V. Moller, A. Okem, & B. Rama (Ed.), Clima-
te change 2022: Impacts, adaptation and vulnerability.
Contribution of Working Group II to the Sixth Assess-
ment Report of the Intergovernmental Panel on Climate
Change (ss. 907-1040). Cambridge University Press.
https://doi.org/10.1017/9781009325844.008

Erlat, E., & Tiirkes, M. (2012). Analysis of observed vari-
ability and trends in numbers of frost days in Turkey
for the period 1950-2010. International Journal of Cli-
matology, 32(12), 1889-1898. https://doi.org/10.1002/
joc.2403

Erlat, E., & Tiirkes, M. (2013). Observed changes and trends
in numbers of summer and tropical days, and the 2010

271

Kaynaklar

hot summer in Turkey. International Journal of Clima-
tology, 33, 1898-1908. https://doi.org/10.1002/joc.3556

Erlat, E., & Tuirkes, M. (2016). Dates of frost onset, frost end
and the frost-free season in Turkey: Trends, variability
and links to the North Atlantic and Arctic Oscillation
indices, 1950-2013. Climate Research, 69, 155-176. ht-
tps://doi.org/10.3354/cr01397

Erlat, E., Tirkes, M., & Aydin-Kandemir, E (2021). Obser-
ved changes and trends in heatwave characteristics
in Turkey since 1950. Theoretical and Applied Clima-
tology, 145, 137-157. https://doi.org/10.1007/s00704-
021-03620-1

Escobedo, F J., Clerici, N., Staudhammer, C. L., & To-
var Corzo, G. (2015). Socio-ecological dynamics and
inequality in Bogotd, Colombia’s public urban forests
and their ecosystem services. Urban Forestry & Urban
Greening, 14(4), 1040-1053. https://doi.org/10.1016/j.
ufug.2015.09.011

Eriksen, C., Simon, G. L., Roth, E, Lakhina, S. J., Wisner, B.,
Adler, C., Thomalla, E, Scolobig, A., Brady, K., Briindl,
M., Neisser, E, Grenfell, M., Maduz, L., & Prior, T.
(2020). Rethinking the interplay between affluence and
vulnerability to aid climate change adaptive capacity.
Climatic Change, 162, 25-39. https://doi.org/10.1007/
510584-020-02819-x

Fischer, E. M., & Schir, C. (2010). Consistent geographi-
cal patterns of changes in high-impact European he-
atwaves. Nature Geoscience, 3, 398-403. https://doi.
org/10.1038/ngeo866

Founda, D., & Santamouris, M. (2017). Synergies between
urban heat island and heat waves in Athens (Greece),
during an extremely hot summer (2012). Scientific Re-
ports, 7(1), 10973. https://doi.org/10.1038/s41598-017-
11407-6

Fraser, A., Pelling, M., Scolobig, A., & Mavrogenis, S. (2020).
Relating root causes to local risk conditions: A compa-
rative study of the institutional pathways to small-scale
disasters in three urban flood contexts. Global Environ-
mental Change, 63, 102102. https://doi.org/10.1016/j.
gloenvcha.2020.102102

Garcia-Herrera, R., Diaz, J., Trigo, R. M., Luterbacher, J., &
Fischer, E. M. (2010). A review of the European sum-
mer heatwave of 2003. Critical Reviews in Environmen-
tal Science and Technology, 40(4), 267-306. https://doi.
org/10.1080/10643380802238137

Garschagen, M., & Romero-Lankao, P. (2015). Exploring
the relationships between urbanization trends and cli-
mate change vulnerability. Climatic Change, 133, 37-
52. https://doi.org/10.1007/s10584-013-081-6

Gencer, E. A. (2013). The interplay between urban develop-
ment, vulnerability, and risk management: A case study
of the Istanbul metropolitan area (Vol. 7). Springer. htt-
ps://doi.org/10.1007/978-3-642-29470-9

Ghobadi, A., Khosravi, M., & Tavousi, T. (2018). Surveying
of heat waves impact on the urban heat islands: Case
study, the Karaj city in Iran. Urban Climate, 24, 600-
615. https://doi.org/10.1016/j.uclim.2017.12.004

Guo, G., Wu, Z,, Xiao, R., Chen, Y, Liu, X., & Zhang, X.
(2015). Impacts of urban biophysical composition on
land surface temperature in urban heat island clusters.



Kaynaklar

Landscape and Urban Planning, 135, 1-10. https://doi.
org/10.1016/j.landurbplan.2014.11.007

Guo, M, Li, J., Xu, J., Wang, X., He, H., & Wu, L. (2017).
CO, emissions from the 2010 Russian wildfires using
GOSAT data. Environmental Pollution, 226, 60-68. htt-
ps://doi.org/10.1016/j.envpol.2017.04.014

Giizey, O. (2009). Sulukule’de kentsel déniisiim: Devlet
eliyle soylulastirma. Mimarlik Dergisi, 346.

Haase, D., Kabisch, S., Haase, A., Andersson, E., Banzhaf,
E., Bar6, E, Brenck, M., Fischer, L. K., Frantzeskaki, N.,
Kabisch, N., Krellenberg, K., Kremer, P, Kronenberg,
J., Larondelle, N., Mathey, J., Pauleit, S., Ring, I., Rink,
D., Schwarz, N., & Wolff, M. (2017). Greening cities-To
be socially inclusive? About the alleged paradox of so-
ciety and ecology in cities. Habitat International, 64,
41-48. https://doi.org/10.1016/j.habitatint.2017.04.005

Hansen, J., Sato, M., & Ruedy, R. (2012). Perception of
climate change. Proceedings of the National Aca-
demy of Sciences, 109(37), E2415-E2423. https://doi.
org/10.1073/pnas.1205276109

Henderson, J. V., Storeygard, A., & Deichmann, U. (2017).
Has climate change driven urbanization in Africa?
Journal of Development Economics, 124, 60-82. https://
doi.org/10.1016/j.jdeveco.2016.09.001

Hodson, M. (2010). World cities and climate change: Produ-
cing urban ecological security. McGraw-Hill Education.

Hoffman, J. S., Shandas, V., & Pendleton, N. (2020). The ef-
fects of historical housing policies on resident exposure
to intra-urban heat: A study of 108 US urban areas. Cli-
mate, 8(1), 12. https://doi.org/10.3390/cli8010012

Huang, Y. J., Akbari, H., & Taha, H. (1990). The wind-shiel-
ding and shading effects of trees on residential heating
and cooling requirements. ASHRAE Transactions,
96(1), 1403-1411.

Intergovernmental Panel on Climate Change (IPCC).
(2014). Climate change 2014: Mitigation of climate
change. Contribution of Working Group III to the Fifth
Assessment Report of the Intergovernmental Panel on
Climate Change (O. Edenhofer, R. Pichs-Madruga, Y.
Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I.
Baum, S. Brunner, P. Eickemeier, B. Kriemann, J. Savo-
lainen, S. Schlémer, C. von Stechow, T. Zwickel, & J. C.
Minx, Ed.). Cambridge University Press.

Intergovernmental Panel on Climate Change (IPCC).
(2021). Climate change 2021: The physical science basis.
Contribution of Working Group I to the Sixth Assess-
ment Report of the Intergovernmental Panel on Climate
Change (V. Masson-Delmotte, P. Zhai, A. Pirani, S. L.
Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Gol-
dfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.
B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelek-
¢i, R. Yu, & B. Zhou, Ed.). Cambridge University Press.
https://doi.org/10.1017/9781009157896

Intergovernmental Panel on Climate Change (IPCC).
(2022). Climate change 2022: Impacts, adaptation and
vulnerability. Contribution of Working Group II to the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (H.-O. Portner, D. C. Roberts, M.
Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegria,

272

M. Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem,
& B. Rama, Ed.). Cambridge University Press. https://
doi.org/10.1017/9781009325844

Jack-Scott, E., Piana, M., Troxel, B., Murphy-Dunning, C., &
Ashton, M. S. (2013). Stewardship success: How com-
munity group dynamics affect urban street tree survi-
val and growth. Arboriculture & Urban Forestry, 39(4),
189-196. https://doi.org/10.48044/jauf.2013.025

Jesdale, B. M., Morello-Frosch, R., & Cushing, L. (2013).
The racial/ethnic distribution of heat risk-related land
cover in relation to residential segregation. Environ-
mental Health Perspectives, 121(7), 811-817. https://
doi.org/10.1289/ehp.1205919.

Jha, A., Lamond, J., Bloch, R., Bhattacharya, N., Lopez, A.,
Papachristodoulou, N., Bird, A., Proverbs, D., Davies,
J., & Barker, R. (2011). Five feet high and rising: Cities
and flooding in the 21st century (Policy Research Wor-
king Paper No. 5648). World Bank. https://openknow-
ledge.worldbank.org/server/api/core/bitstreams/2cb-
9bc34-32¢8-53f2-b01b-9511b20c56d7/content

Jian, H., Yan, Z., Fan, X., Zhan, Q., Xu, C., Bei, W, Xu, J,,
Huang, M., Du, X., Zhu, J., Tai, Z., Hao, J., & Hu, Y.
(2024). A high temporal resolution global gridded da-
taset of human thermal stress metrics. Scientific Data,
11, 1116. https://doi.org/10.1038/s41597-024-03966-x

Jiang, L., & O’Neill, B. C. (2017). Global urbanization pro-
jections for the Shared Socioeconomic Pathways. Glo-
bal Environmental Change, 42, 193-199. https://doi.
org/10.1016/j.gloenvcha.2015.03.008

Keith, L., Meerow, S., & Wagner, T. (2020). Planning for ext-
reme heat: A review. Journal of Extreme Events, 6(3-4),
2050003. https://doi.org/10.1142/S2345737620500037

Kleibert, J. M. (2018). Exclusive development(s): Special
economic zones and enclave urbanism in the Philip-
pines. Critical Sociology, 44(3), 471-485. https://doi.
0rg/10.1177/0896920517698538

Klein, T., & Anderegg, W. R. L. (2021). A vast increase in
heat exposure in the 21st century is driven by global
warming and urban population growth. Sustainable Ci-
ties and Society, 73, 103098. https://doi.org/10.1016/j.
5¢s.2021.103098

Kuglitsch, E G., Toreti, A., Xoplaki, E., Della-Marta, P. M.,
Zerefos, C. S., Turkes, M., & Luterbacher, J. (2010).
Heat wave changes in the eastern Mediterranean since
1960. Geophysical Research Letters, 37, L04802. https://
doi.org/10.1029/2009GL041841

Kundzewicz, Z. W,, Kanae, S., Seneviratne, S. 1., Handmer,
J., Nicholls, N., Peduzzi, P., Mechler, R., Bouwer, L. M.,
Arnell, N., Mach, K., Muir-Wood, R., Brakenridge, G.
R., Kron, W, Benito, G., Honda, Y., Takahashi, K., &
Sherstyukov, B. (2014). Flood risk and climate change:
Global and regional perspectives. Hydrological Sciences
Journal, 59(1), 1-28. https://doi.org/10.1080/02626667
.2013.857411

Lauwaet, D., Hooyberghs, H., Maiheu, B., Lefebvre, W,
Driesen, G., Van Looy, S., & De Ridder, K. (2015). De-
tailed urban heat island projections for cities worldwi-
de: Dynamical downscaling CMIP5 global climate mo-
dels. Climate, 3(2), 391-415. https://doi.org/10.3390/
cli3020391

Leal Filho, W., Wolf, E, Castro-Diaz, R., Li, C., Ojeh, V.
N., Gutiérrez, N., Nagy, G. J., Savi¢, S., Natenzon, C.



E., Quasem Al-Amin, A., Maruna, M., & Bonecke,
J. (2021). Addressing the urban heat islands effect:
A cross-country assessment of the role of green in-
frastructure. Sustainability, 13(2), 753. https://doi.
org/10.3390/su13020753

Lelieveld, J., Hadjinicolaou, P., Kostopoulou, E., Chenoweth,
J., El Maayar, M., Giannakopoulos, C., Hannides, C.,
Lange, M. A., Tanarhte, M., Tyrlis, E., & Xoplaki, E.
(2012). Climate change and impacts in the Eastern Me-
diterranean and the Middle East. Climatic Change, 114,
667-687. https://doi.org/10.1007/s10584-012-0418-4

Levinsson, A., Fransson, A. M., & Emilsson, T. (2017). In-
vestigating the relationship between various measuring
methods for determination of establishment success of
urban trees. Urban Forestry ¢ Urban Greening, 28, 21-
27. https://doi.org/10.1016/j.ufug.2017.09.014

Li, D., & Bou-Zeid, E. (2013). Synergistic interactions
between urban heat islands and heat waves: The im-
pact in cities is larger than the sum of its parts. Journal
of Applied Meteorology and Climatology, 52(9), 2051-
2064. https://doi.org/10.1175/JAMC-D-13-02.1

Lolis, C. J., & Tiirkes, M. (2016). Atmospheric circulati-
on characteristics favouring extreme precipitation
in Turkey. Climate Research, 71, 139-153. https://doi.
org/10.3354/cr01433

Long, J., & Rice, J. L. (2019). From sustainable urbanism to
climate urbanism. Urban Studies, 56(5), 992-1008. htt-
ps://doi.org/10.1177/0042098018770846

Lu, J. W. T., Svendsen, E. S., Campbell, L. K., Greenfeld, J.,
Braden, ], King, K. L., & Falxa-Raymond, N. (2011).
Biological, social, and urban design factors affecting
young street tree mortality in New York City. Ci-
ties and the Environment, 3(1), Article 5. https://doi.
org/10.15365/1932-7048.1069

Luterbacher, J., Dietrich, D., Xoplaki, E., Grosjean, M., &
Wanner, H. (2004). European seasonal and annual
temperature variability, trends, and extremes sin-
ce 1500. Science, 303(5663), 1499-1503. https://doi.
org/10.1126/science.1093877

Mann, M. E., Rahmstorf, S., Kornhuber, K., Steinman, B.
A., Miller, S. K., & Coumou, D. (2017). Influence of
anthropogenic climate change on planetary wave reso-
nance and extreme weather events. Scientific Reports, 7,
45242. https://doi.org/10.1038/srep45242

Markolf, S. A., Chester, M., Eisenberg, D. A., Iwaniec, D.,
Davidson, C. 1., Zimmerman, R., Miller, T. R., Rud-
dell, B., & Chang, H. (2018). Interdependent infrast-
ructure as linked social, ecological, and technological
systems (SETSs) to address lock-in and enhance resi-
lience. Earth’s Future, 6(12), 1638-1659. https://doi.
org/10.1029/2018EF000926

Markolf, S. A., Hoehne, C., Fraser, A., Chester, M. V., & Un-
derwood, B. S. (2019). Transportation resilience to cli-
mate change and extreme weather events-Beyond risk
and robustness. Transport Policy, 74, 174-186. https://
doi.org/10.1016/j.tranpol.2018.11.003

Marzeion, B., & Levermann, A. (2014). Loss of cultural wor-
1d heritage and currently inhabited places to sea-level
rise. Environmental Research Letters, 9(3), 034001. htt-
ps://doi.org/10.1088/1748-9326/9/3/034001

McDonald, R., Kroeger, T., Boucher, T., Wang, L., & Salem,

273

Kaynaklar

R. (2016). Planting healthy air: A global analysis of
the role of urban trees in addressing particulate matter
pollution and extreme heat. The Nature Conservancy.
https://www.nature.org/content/dam/tnc/nature/en/
documents/20160825_PHA_Report_Final.pdf

McGranahan, G. (2007). Urban environments, wealth and
health: Shifting burdens and possible responses in low
and middle-income nations (Human Settlements Wor-
king Paper, Urban Environments No. 1). International
Institute for Environment and Development (IIED).

Mearns, L. O., Lettenmaier, D. P., & McGinnis, S. (2015).
Uses of results of regional climate model experiments
for impacts and adaptation studies: The example of
NARCCAP. Current Climate Change Reports, 1(1), 1-9.
https://doi.org/10.1007/s40641-015-0004-8

Molina, M. O., Sdnchez, E., & Gutiérrez, C. (2020). Fu-
ture heat waves over the Mediterranean from an
Euro-CORDEX regional climate model ensemble.
Scientific Reports, 10, 8801. https://doi.org/10.1038/
541598-020-65663-0

Mora, C., Dousset, B., Caldwell, I. R., Powell, E E., Geroni-
mo, R. C., Bielecki, C. R., Counsell, C. W. W,, Dietrich,
B. S., Johnston, E. T., Louis, L. V., Lucas, M. P., McKen-
zie, M. M, Shea, A. G, Tseng, H., Giambelluca, T. W,,
Leon, L. R, Hawkins, E., & Trauernicht, C. (2017). Glo-
bal risk of deadly heat. Nature Climate Change, 7, 501-
506. https://doi.org/10.1038/nclimate3322

Moskell, C., & Allred, S. B. (2013). Integrating human and
natural systems in community psychology: An ecologi-
cal model of stewardship behavior. American Journal
of Community Psychology, 51(1-2), 1-14. https://doi.
0rg/10.1007/s10464-012-9532-8

Moskell, C., Bassuk, N., Allred, S., & MacRae, P. (2016).
Engaging residents in street tree stewardship: Results
of a tree watering outreach intervention. Arboricul-
ture & Urban Forestry, 42(5), 301-317. https://doi.
org/10.48044/jauf.2016.027

Muller, C. L., Chapman, L., Grimmond, C. S. B., Young, D. T.,
& Cai, X.-M. (2013). Toward a standardized metadata
protocol for urban meteorological networks. Bulletin of
the American Meteorological Society, 94(8), 1161-1185.
https://doi.org/10.1175/BAMS-D-12-00096.1

Muller, C. L., Chapman, L., Johnston, S., Kidd, C., Illin-
gworth, S., Foody, G., Overeem, A., & Leigh, R. R.
(2015). Crowdsourcing for climate and atmospheric
sciences: Current status and future potential. Internati-
onal Journal of Climatology, 35(11), 3185-3203. https://
doi.org/10.1002/joc.4210

Naicker, N., Teare, J., Balakrishna, Y., Wright, C. Y., &
Mathee, A. (2017). Indoor temperatures in low cost
housing in Johannesburg, South Africa. International
Journal of Environmental Research and Public Health,
14(11), 1410. https://doi.org/10.3390/ijerph14111410

National Academies of Sciences, Engineering, and Medici-
ne (NAS). (2016). Attribution of extreme weather events
in the context of climate change. The National Acade-
mies Press. https://doi.org/10.17226/21852

North, P, Nurse, A., & Barker, T. (2017). The neoliberali-
sation of climate? Progressing climate policy under
austerity urbanism. Environment and Planning A:
Economy and Space, 49(8), 1797-1815. https://doi.or-



Kaynaklar

g/10.1177/0308518X16686353

OECD/European Commission. (2020). Cities in the wor-
Id: A new perspective on urbanisation (OECD Urban
Studies). OECD Publishing. https://doi.org/10.1787/
dOefcbda-en

Ozturk, T., Turp, M. T., Tiirkes, M., & Kurnaz, M. L. (2018).
Future projections of temperature and precipitation
climatology for CORDEX-MENA domain using Re-
gCM4.4. Atmospheric Research, 206, 87-107. https://
doi.org/10.1016/j.atmosres.2018.02.009

Phelps, N. A., Miao, J. T., & Zhang, X. (2023). Polycentric
urbanization as enclave urbanization: A research agen-
da with illustrations from the Yangtze River Delta Re-
gion (YRDR), China. Territory, Politics, Governance,
11(2), 261-280. https://doi.org/10.1080/21622671.202
0.1851750

Pieretti, G. (2014). Suburbanization. Icinde A. C. Micha-
los (Ed.), Encyclopedia of quality of life and well-be-
ing research (ss. 276-311). Springer. https://doi.
org/10.1007/978-94-007-0753-5_2715

Quintana-Talvac, C., Corvacho-Ganahin, O., Smith, P,
Sarricolea, P, Prieto, M., & Meseguer-Ruiz, O. (2021).
Urban heat islands and vulnerable populations in a
mid-size coastal city in an arid environment. Atmosphe-
re, 12(7), 917. https://doi.org/10.3390/atmos12070917

Rahman, M. A., Moser, A., Gold, A., Rotzer, T., & Paule-
it, S. (2018). Vertical air temperature gradients under
the shade of two contrasting urban tree species during
different types of summer days. Science of the Total
Environment, 633, 100-111. https://doi.org/10.1016/j.
scitotenv.2018.03.168

Rahman, M. A., Stratopoulos, L. M. E, Moser-Reischl,
A., Zolch, T., Haberle, K.-H., Rotzer, T., Pretzsch, H.,
& Pauleit, S. (2020). Traits of trees for cooling urban
heat islands: A meta-analysis. Building and Environ-
ment, 170, 106606. https://doi.org/10.1016/j.buil-
denv.2019.106606

Rahmstorf, S., & Coumou, D. (2011). Increase of extreme
events in a warming world. Proceedings of the National
Academy of Sciences, 108(44), 17905-17909. https://doi.
0rg/10.1073/pnas.1101766108

Revi, A., Satterthwaite, D. E., Aragén-Durand, E, Corfe-
e-Morlot, J., Kiunsi, R. B. R, Pelling, M., Roberts, D. C,,
& Solecki, W. (2014). Urban areas. 1qinde C. B. Field, V.
R. Barros, D. J. Dokken, K. J. Mach, M. D. Mastrandrea,
T. E. Bilir, M. Chatterjee, K. L. Ebi, Y. O. Estrada, R. C.
Genova, B. Girma, E. S. Kissel, A. N. Levy, S. MacCra-
cken, P. R. Mastrandrea, & L. L. White (Ed.), Climate
change 2014: Impacts, adaptation, and vulnerability.
Part A: Global and sectoral aspects. Contribution of
Working Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change (ss. 535-
612). Cambridge University Press.

Roman, A., Battles, J. J., & McBride, J. R. (2014). Determi-
nants of establishment survival for residential trees in
Sacramento County, CA. Landscape and Urban Plan-
ning, 129, 22-31. https://doi.org/10.1016/j.Jandurbp-
lan.2014.05.004

Romero-Lankao, P, Qin, H., & Dickinson, K. (2012). Ur-
ban vulnerability to temperature-related hazards: A
meta-analysis and meta-knowledge approach. Global

274

Environmental Change, 22(3), 670-683. https://doi.or-
/10.1016/j.gloenvcha.2012.04.002

Rummukainen, M., Rockel, B., Barring, L., Christensen, J.
H., & Reckermann, M. (2015). Twenty-first-century
challenges in regional climate modeling. Bulletin of the
American Meteorological Society, 96(8), ES135-ES138.
https://doi.org/10.1175/BAMS-D-14-00214.1

Sabrin, S., Karimi, M., Fahad, M. G. R., & Nazari, R. (2020).
Quantifying environmental and social vulnerability:
Role of urban heat island and air quality, a case study
of Camden, NJ. Urban Climate, 34, 100699. https://doi.
0rg/10.1016/j.uclim.2020.100699

Scott, A. A., Misiani, H., Okoth, J., Jordan, A., Gohlke,
J., Ouma, G., Arrighi, J., Zaitchik, B. E, Jjemba, E,,
Verjee, S., & Waugh, D. W. (2017). Temperature and
heat in informal settlements in Nairobi. PLOS ONE,
12(11), e0187300. https://doi.org/10.1371/journal.
pone.0187300

Schuster, C., Honold, J., Lauf, S., & Lakes, T. (2017). Urban
heat stress: Novel survey suggests health and fitness as
future avenue for research and adaptation strategies.
Environmental Research Letters, 12(4), 044021. https://
doi.org/10.18452/24959

Seneviratne, S. I., Donat, M., Mueller, B., & Alexander, L.
V. (2014). No pause in the increase of hot temperature
extremes. Nature Climate Change, 4, 161-163. https://
doi.org/10.1038/nclimate2145

Shiogama, H., Imada, Y., Mori, M., Mizuta, R., Stone, D.,
Yoshida, K., Arakawa, O., Ikeda, M., Takahashi, C.,
Arai, M., Ishii, M., Watanabe, M., & Kimoto, M.
(2016). Attributing historical changes in probabilities
of record-breaking daily temperature and precipita-
tion extreme events. SOLA, 12, 225-231. https://doi.
org/10.2151/s0la.2016-045

Sismanidis, P., Keramitsoglou, I., & Kiranoudis, C. T. (2015).
A satellite-based system for continuous monitoring of
surface urban heat islands. Urban Climate, 14(Part 2),
141-153. https://doi.org/10.1016/j.uclim.2015.06.001

Smith, C. J. (2019). Pediatric thermoregulation: Conside-
rations in the face of global climate change. Nutrients,
11(9), 2010. https://doi.org/10.3390/nu11092010

Solecki, W., Rosenzweig, C., Blake, R., de Sherbinin, A.,
Matte, T., Moshary, E, Rosenzweig, B., Arend, M., Gaf-
fin, S., Bou-Zeid, E., Rule, K., Sweeny, G., & Dessy, W.
(2015). New York City Panel on Climate Change 2015
report: Indicators and monitoring. Annals of the New
York Academy of Sciences, 1336, 89-106. https://doi.
org/10.1111/nyas.12587

Steffen, W. (2013). The angry summer (ss. 1-12). Climate
Commission.

Streiling, S., & Matzarakis, A. (2003). Influence of single and
small clusters of trees on the bioclimate of a city: A case
study. Journal of Arboriculture, 29(6), 309-316. https://
doi.org/10.48044/jauf.2003.037

Sensoy, S., Tiirkoglu, N., Cigek, I., & Matzarakis, A. (2020).
Antalya’nin termal konfor 6zellikleri, iklim model ve-
rileri kullanilarak gelecek projeksiyonlar: ve turizme
etkileri. Cografi Bilimler Dergisi, 18(2), 124-160.

Taha, H. (2015). Meteorological, emissions and air-quality
modeling of heat-island mitigation: Recent findings for



California, USA. International Journal of Low-Carbon
Technologies, 10(1), 3-14. https://doi.org/10.1093/ijlct/
ctt010

Taylor, E., Butt, A., & Amati, M. (2017). Making the blood
broil: Conflicts over imagined rurality in peri-urban
Australia. Planning Practice & Research, 32(1), 85-102.
https://doi.org/10.1080/02697459.2015.1028252

Tessler, Z. D., Vorosmarty, C. J., Grossberg, M., Gladkova, I.,
Aizenman, H., Syvitski, J. P. M., & Foufoula-Georgiou,
E. (2015). Profiling risk and sustainability in coastal
deltas of the world. Science, 349(6248), 638-643. htt-
ps://doi.org/10.1126/science.aab3574

Thorn, J., Thornton, T. E, & Helfgott, A. (2015). Autono-
mous adaptation to global environmental change in
peri-urban settlements: Evidence of a growing cultu-
re of innovation and revitalisation in Mathare Valley
slums, Nairobi. Global Environmental Change, 31, 121-
131. https://doi.org/10.1016/j.gloenvcha.2014.12.009

Tiirkes, M. (2012). Tiirkiye’de gozlenen ve 6ngoriilen iklim
degisikligi, kuraklik ve ¢ollesme. Ankara Universitesi
Cevre Bilimleri Dergisi, 4(2), 1-32.

Tiirkes, M. (2014). Istanbul’da yapilmasi planlanan projele-
rin yerel iklim ve iklim degisikligi tizerindeki etkileri.
I¢inde N. Z. Giilersoy, O. E. Mutlu, & E. Y. Gokmen
(Ed.), Istanbul’un gelecegini etkileyecek ii¢ proje: 3. Kip-
rii-3. Havalimani-Kanal Istanbul. TEMA Vakfi uzman
goriisleri (ss. 67-75). TEMA Vakfi Yayini.

Tiirkes, M. (2016). Kiresel iklim degisiklikleri ve baslica ne-
denleri ile Diinya’da ve Tiirkiye’de gozlenen ve 6ngo-
riilen iklim degisiklikleri ve degiskenligi. Iginde M. So-
muncu (Ed.), Kiiresel iklim degisikligi ve etkileri: Engin
Ural anisina (ss. 71-115). Tiirkiye Cevre Vakfi Yayini.

Tiirkes, M. (2017). Tiirkiye’nin iklimsel degiskenlik ve sos-
yo-ekolojik gostergeler agisindan kurakliktan etkile-
nebilirlik ve risk ¢oziimlemesi. Ege Cografya Dergisi,
26(2), 47-70.

Tiirkes, M. (2018). iklim degisikliginin etkileri, Tiirkiye’nin
iklim degisikligi uyum gereksinimleri, etkilenebilirlik
ve risk degerlendirmeleri. Icinde 1. Ar1 (Ed.), Iklim de-
gisikligi ve kalkinma. T.C. Cumhurbagkanlig Strateji ve
Biit¢e Baskanlig1.

Tiirkes, M. (2020a). Iklim degisikliginin fiziksel bilim teme-
li -II: Dinyada ve Tiirkiye’de gozlenen ve 6ngoriilen
iklim degisiklikleri ve degiskenligi. Toplum ve Hekim,
35(1), 3-31.

Tuirkes, M. (2020b). Istanbul kanalinin fiziki cografya, at-
mosfer, hava ve iklim degisikligini yok sayan CED’ine
iliskin elestirel bir degerlendirme. Iginde D. Orhon, S.
Sozen, & N. Goriir (Ed.), Kanal Istanbul, ¢ok disiplinli
bilimsel degerlendirme (ss. 315-337). Istanbul Bityiikse-
hir Belediyesi, Istanbul Kiiltiir ve Sanat Uriinleri Tica-
ret A.$. Yayini.

Tiirkes, M. (2021a). Toplumun iklim degisikligi direngen-
ligi gtiglendirilebilir mi? Spektrum, 6(Kasim), 95-101.

Tiirkes, M. (2021b). Biyocografya: Bir paleocografya ve eko-
loji yaklasimi (3., giincellenmis ve gozden gegcirilmis
basim). Kriter Yayinevi.

Tiirkes, M. (2022a). Hiikiimetlerarasi Tklim Degisikligi Pa-
neli’nin (IPCC) yeni yayimlanan iklim degisikliginin
etkileri, uyum ve etkilenebilirlik raporu bize neler soy-

275

Kaynaklar

liyor? Direnglilik Dergisi, 6(1), 197-207.

Tiirkes, M. (2022b, 3 Mayzs). Iklim degisikligine kars: yesil
catilar. Yesil Gazete. https://yesilgazete.org/iklim-degi-
sikligine-karsi-yesil-catilar/

Tiirkes, M. (2023a, 11 Ocak). Kadinlar neden iklim degi-
sikligi savagimini kazanmanin ve uyumun anahtaridir?
Yesil Gazete, Yesil Kose. https://yesilgazete.org/kadin-
lar-neden-iklim-degisikligi-savasimini-kazanma-
nin-ve-uyumun-anahtari/

Tiirkes, M. (2023b). Kuraklik yonetimi ve kuraklik afet ris-
kinin azaltilmasina iligkin temel kavramlar ve 6nlem-
ler-6neriler. Tarim Giindem Dergisi, 73, 45-50.

Tiirkes, M. (2024). Klimatoloji ve meteoroloji (3., gozden ge-
¢irilmis basim). Kriter Yayinevi.

Turkes, M. (2025a). Ormanlarin kiiresel iklimin stireklili-
gi ve iklim degisikligi miicadelesindeki rolii. [ktisat ve
Toplum, 174(Nisan), 38-44.

Tiirkes, M. (2025b, 10 Mayis). Kanal Istanbul Projesinin
Istanbul ve gevresindeki éngériilen bazi olast olumsuz
etkileri. Giindem Arsivi. https://www.gundemarsivi.
com/kanal-istanbul-projesinin-istanbul-ve-cevresin-
deki-ongorulen-bazi-olasi-olumsuz-etkileri/

Tiirkes, M. & Erlat, E. (2017). Agir1 hava ve iklim olayla-
rinda diinya ve Tiirkiye’de gozlenen degisiklik ve egi-
limlerin bilimsel bir degerlendirmesi. iginde M. Ucal
(Ed.), Iklim degisikligi ve yesil boyut: Yesil ekonomi, yesil
biiyiime (s. 5-38). Heinrich Boll Stiftung Dernegi Tiir-
kiye Temsilciligi.

Tiirkes, M., & Erlat, E. (2018). Variability and trends in re-
cord air temperature events of Turkey and their asso-
ciations with atmospheric oscillations and anomalous
circulation patterns. International Journal of Climato-
logy, 38, 5182-5204. https://doi.org/10.1002/joc.5720

Tiirkes, M., & Siimer, U. M. (2004). Spatial and temporal
patterns of trends and variability in diurnal tempera-
ture ranges of Turkey. Theoretical and Applied Climato-
logy, 77, 195-227. https://doi.org/10.1007/s00704-003-
0024-5

Tiirkes, M., Siimer, U. M., & Demir, 1. (2002). Re-evalua-
tion of trends and changes in mean, maximum and
minimum temperatures of Turkey for the period 1929-
1999. International Journal of Climatology, 22, 947-977.
https://doi.org/10.1002/joc.777

Tirkes, M., & Sahin, S. (2018). Tiirkiye’nin firtina afeti et-
kilenebilirligi ve risk ¢dziimlemesi. Kebikeg: [nsan Bi-
limleri Igin Kaynak Arastirmalar: Dergisi, 46, 219-246.

Tirkes, M., Musaoglu, N., & Ozcan, O. (2018). Assessing
the vulnerability of a forest ecosystem to climate chan-
ge and variability in the western Mediterranean sub-re-
gion of Turkey: Future evaluation. Journal of Forestry
Research, 29(5), 1177-1186. https://doi.org/10.1007/
$11676-017-0500-x

Tirkes, M., Yozgatlgil, C., Batmaz, i, iyigﬁn, C., Kog, E.
K., Fahmi, E M., & Aslan, S. (2016). Has the climate
been changing in Turkey? Regional climate change sig-
nals based on a comparative statistical analysis of two
consecutive time periods, 1950-1980 and 1981-2010.
Climate Research, 70, 77-93. https://doi.org/10.3354/
cr01410

Tirkes, M., Turp, M. T., An, N., Ozturk, T., & Kurnaz,
M. L. (2020). Impacts of climate change on precipi-



Kaynaklar

tation climatology and variability in Turkey. Iginde
N. B. Harmancioglu & D. Altinbilek (Ed.), Water re-
sources of Turkey (ss. 467-491). Springer. https://doi.
org/10.1007/978-3-030-11729-0_14

Tiirkes, M., & Yurtseven, N. (2025). Observed and projected
geographical and temporal changes in the Koppen-Ge-
iger climate types in Tirkiye. Theoretical and Applied
Climatology, 156, 154. https://doi.org/10.1007/s00704-
024-05346-2

Uysal, U. E. (2012). Sulukule: Kentsel déniigiime etno-kiil-
tiirel bir direnis. Ideal Kent, 7, 136-159.

Vanos, J. K., Warland, J. S., Gillespie, T. J., Slater, G. A.,
Brown, R. D., & Kenny, N. A. (2012). Human energy
budget modeling in urban parks in Toronto and appli-
cations to emergency heat stress preparedness. Journal
of Applied Meteorology and Climatology, 51, 1639-1653.
https://doi.org/10.1175/JAMC-D-11-0245.1

Varela, R., Rodriguez-Diaz, L., & deCastro, M. (2020). Per-
sistent heat waves projected for Middle East and North
Africa by the end of the 21st century. PLOS ONE,
15(11), 0242477. https://doi.org/10.1371/journal.
pone.0242477

Vogel, M. M., Zscheischler, J., Wartenburger, R., Dee, D., &
Seneviratne, S. 1. (2019). Concurrent 2018 hot extre-
mes across Northern Hemisphere due to human-in-
duced climate change. Earth’s Future, 7(7), 692-703.
https://doi.org/10.1029/2019EF001189

Wandl, A., & Magoni, M. (2017). Sustainable planning of
peri-urban areas: Introduction to the special issue.
Planning Practice ¢ Research, 32(1), 1-3. https://doi.or
g/10.1080/02697459.2017.1264191

Ward, C. D., & Shackleton, C. M. (2016). Natural resour-
ce use, incomes, and poverty along the rural-urban
continuum of two medium-sized, South African
towns. World Development, 78, 80-93. https://doi.or-
€/10.1016/j.worlddev.2015.10.025

Williams, D. S., Méanez Costa, M., Sutherland, C., Celliers,
L., & Scheffran, J. (2019). Vulnerability of informal
settlements in the context of rapid urbanization and
climate change. Environment & Urbanization, 31(1),
157-176. https://doi.org/10.1177/0956247818819694

Wouters, H., De Ridder, K., Poelmans, L., Willems, P,
Brouwers, J., Hosseinzadehtalaei, P, Tabari, H., Van-
den Broucke, S., van Lipzig, N. P. M., & Demuzere,
M. (2017). Heat stress increase under climate change
twice as large in cities as in rural areas: A study for a
densely populated midlatitude maritime region. Geop-
hysical Research Letters, 44(17), 8997-9007. https://doi.
org/10.1002/2017GL074889

Zander, K. K., Botzen, W. J. W,, Oppermann, E., Kjellstrom,
T., & Garnett, S. T. (2015). Heat stress causes substanti-
al labour productivity loss in Australia. Nature Climate
Change, 5, 647-651. https://doi.org/10.1038/nclima-
te2623

Zhang, R., Sun, C., Zhu, J., Zhang, R., & Li, W. (2020). Incre-
ased European heat waves in recent decades in respon-
se to shrinking Arctic sea ice and Eurasian snow cover.
NPJ Climate and Atmospheric Science, 3, 7. https://doi.
org/10.1038/s41612-020-0110-8

Zhao, L., Oleson, K., Bou-Zeid, E., Krayenhoff, E. S., Bray,
A., Zhu, Q.,, Zheng, Z., Chen, C., & Oppenheimer, M.

(2021). Global multi-model projections of local urban
climates. Nature Climate Change, 11, 152-157. https://
doi.org/10.1038/s41558-020-00958-8

Zhou, X., Carmeliet, J., Sulzer, M., & Derome, D. (2020).
Energy-efficient mitigation measures for improving
indoor thermal comfort during heat waves. Applied
Energy, 278, 115620. https://doi.org/10.1016/j.apener-
gy.2020.115620

Zittis, G., Hadjinicolaou, P, Almazroui, M., Bucchignani,
E., Driouech, E, El Rhaz, K., Kurnaz, L., Nikulin, G.,
Ntoumos, A., Ozturk, T., Proestos, Y., Stenchikov, G.,
Zaaboul, R., & Lelieveld, J. (2021). Business-as-usu-
al will lead to super and ultra-extreme heatwaves in
the Middle East and North Africa. NPJ Climate and
Atmospheric Science, 4, 20. https://doi.org/10.1038/
s41612-021-00178-7

Zscheischler, J., Westra, S., van den Hurk, B. J. J. M., Sene-
viratne, S. I, Ward, P. J., Pitman, A., AghaKouchak,
A., Bresch, D. N, Leonard, M., Wahl, T., & Zhang, X.
(2018). Future climate risk from compound events.
Nature Climate Change, 8, 469-477. https://doi.
org/10.1038/s41558-018-0156-3

Boliim 3

Forzieri, G., Bianchi, A., Batista e Silva, F, Marin Herrera,
M. A, Leblois, A., Lavalle, C., Aerts, J. C. J. H., & Fe-
yen, L. (2018). Escalating impacts of climate extremes
on critical infrastructures in Europe. Global Environ-
mental Change, 48, 97-107. https://doi.org/10.1016/j.
gloenvcha.2017.11.007

Hallegatte, S., Ranger, N., Mestre, O., Dumas, P., Corfe-

e-Morlot, J., Herweijer, C., & Muir Wood, R. (2011).

Assessing climate change impacts, sea level rise and

storm surge risk in port cities: A case study on Copen-

hagen. Climatic Change, 104(1), 113-137. https://doi.
org/10.1007/s10584-010-9978-3

X. (2016). Special report: Climate change poses grave

threats to China’s essential infrastructure. Dialogue

Earth. https://dialogue.earth/en/climate/8847-speci-

al-report-climate-change-poses-grave-threats-to-chi-

na-s-essential-infrastructure/

Intergovernmental Panel on Climate Change (IPCC).
(2014). Climate change 2014: Mitigation of climate
change. Contribution of Working Group III to the Fifth
Assessment Report of the Intergovernmental Panel on
Climate Change (O. Edenhofer, R. Pichs-Madruga, Y.
Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I.
Baum, S. Brunner, P. Eickemeier, B. Kriemann, J. Savo-
lainen, S. Schlémer, C. von Stechow, T. Zwickel, & J. C.
Minx, Ed.). Cambridge University Press.

Larsen, P, Goldsmith, S., Smith, O., Wilson, M., Strzepek,
K., Chinowsky, P., & Saylor, B. (2008). Estimating fu-
ture costs for public infrastructure at risk from climate
change. Global Environmental Change, 18(3), 442-457.
https://doi.org/10.1016/j.gloenvcha.2008.03.005

Neumann, J. E., & Price, J. C. (2009). Adapting to climate
change: The public policy response: Public infrastructu-
re.Resources for the Future. http://www.rff.org/News/
ClimateAdaptation/Pages/domestic_publications.aspx

Neumann, J. E., Hudgens, D. E., Herter, J., & Martinich, J.

Hu



(2010). Assessing sea-level rise impacts: A GIS-based
framework and application to coastal New Jersey. Co-
astal Management, 38(4), 433-455. https://doi.org/10.1
080/08920753.2010.496105

Organisation for Economic Co-operation and Develop-
ment (OECD). (2018). Climate-resilient infrastructure.
OECD Environment Policy Papers, 14. OECD Publis-
hing. https://doi.org/10.1787/4fdf9eaf-en

Rydge, J., Jacobs, M., & Granoff, 1. (2015). Ensuring new

infrastructure is climate-smart. Contributing paper for

Seizing the global opportunity: Partnerships for better

growth and a better climate. New Climate Economy,

London and Washington, DC. http://newclimateeco-

nomy.report/misc/working-papers/

Cevre, Sehircilik ve Tklim Degisikligi Bakanlig1. (t.y.).

Iklim degisikligine uyum stratejisi ve eylem plani (2024-

2030). https://iklim.gov.tr/db/turkce/icerikler/files/%-

C4%B0klim%20De%C4%9Fi% C5%9Fikli% C4%-

9Fine%20Uyum%20Stratejisi%20ve%20Eylem %20

Plan_%202024-2030.pdf

United Nations Office for Disaster Risk Reduction (UND-
RR). (2023). The report of the midterm review of the
implementation of the Sendai Framework for Disaster
Risk Reduction 2015-2030. United Nations Office for
Disaster Risk Reduction. https://www.undrr.org/pub-
lication/report-midterm-review-implementation-sen-
dai-framework-disaster-risk-reduction-2015-2030

United Nations Framework Convention on Climate Change
(UNFCCCQ). (2015). Adoption of the Paris Agreement.
United Nations Framework Convention on Climate
Change. http://unfccc.int/resource/docs/2015/cop21/
eng/109r01.pdf

United States Government Accountability Office (USGAO).
(2013). High-risk series: An update (GAO-13-283).
Washington, DC: United States Government Accoun-
tability Office. http://www.gao.gov/assets/660/652133.
pdf

Vandyck, T., Keramidas, K., Saveyn, B., Kitous, A., & Vron-
tisi, Z. (2016). A global stocktake of the Paris pledges:
Implications for energy systems and economy. Glo-
bal Environmental Change, 41, 46-63. https://doi.or-
/10.1016/j.gloenvcha.2016.08.006

Wilbanks, T., Fernandez, S., Backus, G., Garcia, P,, Jonietz,
K., Kirshen, P, Savonis, M., Solecki, B., & Toole, L.
(2012). Climate change and infrastructure, urban sys-
tems, and vulnerabilities: Technical report for the U.S.
Department of Energy in support of the National Clima-
te Assessment (29 Subat 2012). Oak Ridge National La-
boratory. http://www.esd.ornl.gov/eess/Infrastructure.
pdf

Wilbanks, T. J., & Fernandez, S. (Ed.). (2014). Climate chan-
ge and infrastructure, urban systems, and vulnerabili-
ties: Technical report for the U.S. Department of Energy
in support of the National Climate Assessment. Island
Press.

Wilbanks, T. J., Romero-Lankao, P,, Bao, M., Berkhout, E,
Cairncross, S., Ceron, J.-P,, Kapshe, M., Muir-Wood,
R., & Zapata-Marti, R. (2007). Industry, settlement and
society. Iginde M. L. Parry, O. . Canziani, ]. P. Paluti-
kof, P. J. van der Linden, & C. E. Hanson (Ed.), Clima-

T.C.

277

Kaynaklar

te change 2007: Impacts, adaptation and vulnerability.
Contribution of Working Group II to the Fourth Assess-
ment Report of the Intergovernmental Panel on Climate
Change (ss. 357-390). Cambridge University Press.
Wright, L., Chinowsky, P, Strzepek, K., Jones, R., Streeter,
R., Smith, J. B., Mayotte, J.-M., Powell, A., Jantarasami,
L., & Perkins, W. (2012). Estimated effects of climate
change on flood vulnerability of U.S. bridges. Mitigati-
on and Adaptation Strategies for Global Change, 17(8),
939-955. https://doi.org/10.1007/s11027-011-9354-2

Boliim 4

Abdallah, A. M., Atadero, R. A., & Ozbek, M. E. (2021).
A comprehensive uncertainty-based framework for
inspection planning of highway bridges. Infrastruc-
tures, 6(2), 27. https://doi.org/10.3390/infrastructu-
res6020027

Abdelhafez, M. A., Ellingwood, B., & Mahmoud, H. (2022).
Hidden costs to building foundations due to sea level
rise in a changing climate. Scientific Reports, 12, 14020.
https://doi.org/10.1038/s41598-022-18467-3

Abdrabo, M., Hassaan, M., & Selmy, A. (2015). Economic
valuation of sea level rise impacts on agricultural se-
ctor in northern governorates of the Nile Delta. Low
Carbon Economy, 6(2), 51-63. https://doi.org/10.4236/
lce.2015.62007

Abi-Habib, M. (2018, 17 Agustos). Kerala flooding:
Hundreds killed in Indian State’s worst rains sin-
ce 1920s. The New York Times. https://www.nytimes.
com/2018/08/17/world/asia/kerala-india-floods.html

Acevedo, S., Mrkaic, M., Novta, N., Pugacheva, E., & To-
palova, P. (2020). The effects of weather shocks on
economic activity: What are the channels of impact?
Journal of Macroeconomics, 65, 103207. https://doi.or-
g/10.1016/j.jmacro.2020.103207

Airports Council International (ACI). (2018). Airports’ re-
silience and adaptation to a changing climate [Politika
notu]. Airports Council International. https://store.
aci.aero/wp-content/uploads/2018/10/Policy_brief
airports_adaption_climate_change V6_WEB.pdf

Alrteimei, H. A., Ash’aari, Z. H., & Muharram, E M. (2022).
Last decade assessment of the impacts of regional cli-
mate change on crop yield variations in the Mediter-
ranean region. Agriculture, 12(11), 1787. https://doi.
org/10.3390/agriculture12111787

Ambrosio, N., Kim, Y. H., Swann, S., & Wang, Z. (2020).
Addressing climate risk in financial decision making.
icinde R. Colker (Ed.), Optimizing community inf-
rastructure: Resilience in the face of shocks and stresses
(ss. 123-142). Butterworth-Heinemann. https://doi.
org/10.1016/B978-0-12-816240-8

Amelung, B., & Moreno, A. (2012). Costing the impact of
climate change on tourism in Europe: Results of the
PESETA project. Climatic Change, 112, 83-100. https://
doi.org/10.1007/s10584-011-0341-0

Amelung, B., Nickolls, S., & Viner, D. (2007). Implications
of global climate change for tourism flows and seaso-
nality. Journal of Travel Research, 45(3), 285-296. htt-
ps://doi.org/10.1177/0047287506295937

An, N,, Turp, M. T., Bayindir, E., Akverdi, Y., Mirza, Z. N., &



Kaynaklar

Kurnaz, M. L. (2025). Climate change hotspots for Tiir-
kiye. International Journal of Climatology, 45(7), e8825.
https://doi.org/10.1002/joc.8825

An, N, Turp, M. T,, Orgen, B., Bilgin, B., & Kurnaz, M. L.
(2022). Analysis of the impact of climate change on
grapevines in Turkey using heat unit accumulation-ba-
sed indices. International Journal of Biometeorology,
66, 2325-2338. https://doi.org/10.1007/500484-022-
02360-9

Anderson, J. D. (1999). Introduction to flight (4th ed.). McG-
raw-Hill.

Andreoni, M. (2024, 4 Haziran). When hydropower runs
dry. The New York Times. https://www.nytimes.
com/2024/06/04/climate/global-hydropower-decline.
html

Armada Bras, T, Simoes, S. G., Amorim, F, & Fortes, P.
(2023). How much extreme weather events have affe-
cted European power generation in the past three de-
cades? Renewable and Sustainable Energy Reviews, 183,
113494. https://doi.org/10.1016/j.rser.2023.113494

Arora, N. K. (2019). Impact of climate change on agricul-
ture production and its sustainable solutions. Environ-
mental Sustainability, 2, 95-96. https://doi.org/10.1007/
$42398-019-00078-w

Asariotis, R., Benamara, H., & Mohos-Ndray, V. (2017).
Port industry survey on climate change impacts and
adaptation (UNCTAD Research Paper No. 18). United
Nations Conference on Trade and Development. htt-
ps://unctad.org/system/files/official-document/ser-rp-
2017d18_en.pdf

Asim, N. (2023, 19 Kasim). We’re being swallowed by the
ocean and running out of fresh water. ReliefWeb. ht-
tps://reliefweb.int/report/maldives/were-being-swal-
lowed-ocean-and-running-out-fresh-water

Awal, M. A., & Khan, M. A. H. (2020). Global warming and
sea level rising: Impact on agriculture and food secu-
rity in southern coastal region of Bangladesh. Asian
Journal of Geographical Research, 3(3), 9-36. https://
doi.org/10.9734/ajgr/2020/v3i330107

Aygiin Ogur, A., & Baycan, T. (2023). Assessing climate
change impacts on tourism demand in Turkey. Envi-
ronment, Development and Sustainability, 25, 2905-
2935. https://doi.org/10.1007/s10668-022-02135-7

Barabadi, A., Garmabaki, A. H. S., & Zaki, R. (2016). Desig-
ning for performability: An icing risk index for Arctic
offshore. Cold Regions Science and Technology, 124, 77-
86. https://doi.org/10.1016/j.coldregions.2015.12.013

Barnes, J. (2014). Mixing waters: The reuse of agricultural
drainage water in Egypt. Geoforum, 57, 181-191. htt-
ps://doi.org/10.1016/j.geoforum.2012.11.019

Barnett, T., Adam, J., & Lettenmaier, D. (2005). Potential
impacts of a warming climate on water availability in
snow-dominated regions. Nature, 438, 303-309. htt-
ps://doi.org/10.1038/nature04141

Bartos, M. D., & Chester, M. V. (2015). Impacts of climate
change on electric power supply in the western United
States. Nature Climate Change, 5, 748-752. https://doi.
org/10.1038/nclimate2648

Bazant, Z. P, & Jirasek, M. (2018). Creep and hygrothermal
effects in concrete structures. Springer.

278

BBC News. (2013, 6 Aralik). Deadly storm and tidal surge
batter northern Europe. BBC. https://www.bbc.com/
news/world-europe-25243460

Becker, A. H., Acciaro, M., Asariotis, R., Cabrera, E., Cre-
tegny, L., Crist, P, Esteban, M., Mather, A., Messner,
S., Naruse, S., Ng, A. K. Y., Rahmstorf, S., Savonis, M.,
Song, D.-W,, Stenek, V., & Velegrakis, A. E (2013). A
note on climate change adaptation for seaports: A chal-
lenge for global ports, a challenge for global society. Cli-
matic Change, 120, 683-695. https://doi.org/10.1007/
s10584-013-0843-z

Befus, K. M., Barnard, P. L., Hoover, D. ], Finzi Hart, J. A,,
& Voss, C. L. (2020). Increasing threat of coastal groun-
dwater hazards from sea-level rise in California. Nature
Climate Change, 10, 946-952. https://doi.org/10.1038/
s41558-020-0874-1

Berdimbetov, T. T., Ma, Z.-G., Liang, C., & Ilyas, S. (2020).
Impact of climate factors and human activities on wa-
ter resources in the Aral Sea Basin. Hydrology, 7(2), 30.
https://doi.org/10.3390/hydrology7020030

Beuhler, M. (2003). Potential impacts of global warming on
water resources in southern California. Water Science
and Technology, 47(7-8), 165-168.

Bhaga, T. D., Dube, T., Shekede, M. D., & Shoko, C. (2020).
Impacts of climate variability and drought on surface
water resources in Sub-Saharan Africa using remote
sensing: A review. Remote Sensing, 12(24), 4184. htt-
ps://doi.org/10.3390/rs12244184

Bigano, A., Hamilton, J. M., Maddison, D. J., & Tol, R. S. J.
(2006). Predicting tourism flows under climate change.
Climatic Change, 79, 175-180. https://doi.org/10.1007/
$10584-006-9190-7

Bindi, M., & Olesen, J. E. (2011). The responses of agricultu-
re in Europe to climate change. Regional Environmental
Change, 11, 151-158. https://doi.org/10.1007/s10113-
010-0173-x

Birchall, G. (2018, 29 Temmuz). British Airways kicks 20
passengers off flight because heat wave made plane
too heavy. Fox News. https://www.foxnews.com/travel/
british-airways-kicks-20-passengers-off-flight-becau-
se-heat-wave-made-plane-too-heavy

Birkmann, J., Wenzel, E, Greiving, S., Garschagen, M., Val-
lée, D., Nowak, W., Welle, T., Fina, S., Goris, A., & Ril-
ling, B. (2016). Extreme events, critical infrastructures,
human vulnerability and strategic planning: Emerging
research issues. Journal of Extreme Events, 3, 1650017.
https://doi.org/10.1142/S2345737616500172

Bitan, M., & Zviely, D. (2019). Lost value assessment of bat-
hing beaches due to sea level rise: A case study of the
Mediterranean coast of Israel. Journal of Coastal Con-
servation, 23,773-783. https://doi.org/10.1007/s11852-
018-0660-7

Boretti, A. (2020). Implications on food production of the
changing water cycle in the Vietnamese Mekong Delta.
Global Ecology and Conservation, 22, €00989. https://
doi.org/10.1016/j.gecco.2020.e00989

Boretti, A., & Rosa, L. (2019). Reassessing the projections of
the World Water Development Report. npj Clean Water,
2, 15. https://doi.org/10.1038/s41545-019-0039-9

Borg, M. A, Xiang, J., Anikeeva, O., Pisaniello, D., Hansen,



A., Zander, K., Dear, K., Sim, M. R., & Bi, P. (2021).
Occupational heat stress and economic burden: A re-
view of global evidence. Environmental Research, 195,
110781. https://doi.org/10.1016/j.envres.2021.110781

Borsky, S., & Unterberger, C. (2019). Bad weather and flight
delays: The impact of sudden and slow onset weather
events. Economics of Transportation, 18, 10-26. https://
doi.org/10.1016/j.ecotra.2019.02.002

Brangham, W., & Weber, S. (2024, 27 Haziran). Saltwater
from rising sea levels threatens future of farming along
Chesapeake Bay. PBS News. https://www.pbs.org/
newshour/show/saltwater-from-rising-sea-levels-thre-
atens-future-of-farming-along-chesapeake-bay

Brierley, J. (1964). Flooding in the Exe Valley, 1960. Proce-
edings of the Institution of Civil Engineers, 28(2), 151-
170. https://doi.org/10.1680/iicep.1964.10110

Budd, L., & Ryley, T. (2012). An international dimensi-
on: Aviation. I¢inde T. Ryley & L. Chapman (Ed.),
Transport and climate change (ss. 39-64). Emerald. ht-
tps://doi.org/10.1108/52044-9941(2012)0000002006

Burbidge, R. (2016). Adapting European airports to a chan-
ging climate. Transportation Research Procedia, 14, 14-
23. https://doi.org/10.1016/j.trpro.2016.05.036

Burbidge, R. (2018). Adapting aviation to a changing cli-
mate: Key priorities for action. Journal of Air Transport
Management, 71, 167-174. https://doi.org/10.1016/j.
jairtraman.2018.04.004

Burbidge, R., Melrose, A., & Watt, A. (2011). Potential adap-
tation to impacts of climate change on air traffic mana-
gement. I¢inde Proceedings of the 9th USA/Europe Air
Traffic Management Research and Development Semi-
nar (ATM 2011) (ss. 91-99). The European Organisa-
tion for the Safety of Air Navigation (EUROCONT-
ROL).

Burillo, D. (2018). Effects of climate change in electric
power infrastructures. icinde K. E. Okedu (Ed.), Power
system stability. IntechOpen. https://doi.org/10.5772/
intechopen.82146

Burke, M., Hsiang, S., & Miguel, E. (2015). Global non-li-
near effect of temperature on economic production.
Nature, 527, 235-239. https://doi.org/10.1038/natu-
rel5725

Buytaert, W.,, Moulds, S., Acosta, L., De Bievre, B., Olmos,
C., Villacis, M., Tovar, C., & Verbist, K. M. J. (2017).
Environmental Research Letters, 12, 114014. https://doi.
0rg/10.1088/1748-9326/aa926¢

Byers, E. A., Coxon, G., Freer, J., & Hall, J. W. (2020). Drou-
ght and climate change impacts on cooling water shor-
tages and electricity prices in Great Britain. Nature
Communications, 11, 2239. https://doi.org/10.1038/
541467-020-16012-2

Caicedo, E. (2024, 22 Nisan). Buenas noticias: Embalses
estdn subiendo y consumo energético bajé este fin de
semana. El Tiempo. https://www.eltiempo.com/vida/
medio-ambiente/embalses-estan-subiendo-y-consu-
mo-energetico-bajo-este-fin-de-semana-3336045

Calle-Cordén, A., Jiménez-Redondo, N., Morales-Gamiz,
J., Garcia-Villena, E, Peralta-Escalante, J., Garmabaki,
A., Famurewa, S. M., Duarte, E., & Morgado, J. (2018,
Nisan 16-19). Combined RAMS and LCC analysis
in railway and road transport infrastructures. Iginde

279

Kaynaklar

Proceedings of the 7th Transport Research Arena (TRA
2018), Viyana, Avusturya.

Carrera, A., Dawson, A., & Stegar, J. (2009). Report Nr 1-Sta-
te of the art of likely effect of climate on current roads(E-
RA-NET ROAD). https://www.cedr.eu/download/
other_public_files/research_programme/eranet_road/
call_2008_climate_change/p2r2¢2/04_ENR-SRO3_
project-P2R2C2_Deliverable-N1.pdf

CBC News. (2024, 13 Ocak). WestJet cancels more than 460
flights because of consecutive days of extreme cold:
Frigid temperatures continue to challenge crews, cre-
ate ‘compounding’ impacts. CBC. https://www.cbc.ca/
news/canada/calgary/westjet-extreme-cold-operatio-
nal-impacts-1.7083160

Centre for Study of Science, Technology and Policy (CSTEP).
(2024). Sea level rise scenarios and inundation maps for
selected Indian coastal cities. https://cstep.in/drupal/
sites/default/files/2024-07/Sea%20level %20rise%20
scenarios%20and%20inundation%20maps%20for%20
selected%20Indian%20coastal%20cities.pdf

Chang, Y., Fang, Z., & Li, Y. (2016). Renewable energy poli-
cies in promoting financing and investment among the
East Asia Summit countries: Quantitative assessment
and policy implications. Energy Policy, 95, 427-436. ht-
tps://doi.org/10.1016/j.enpol.2016.02.017

Chaturvedi, A., Pandey, B, Yadav, A. K., & Saroj, S. (2021).
An overview of the potential impacts of global clima-
te change on water resources. In Water conservation in
the era of global climate change (pp. 99-120). Elsevier.
https://doi.org/10.1016/B978-0-12-820200-5.00012-9

Chatzivasileiadis, T. N., Hotkes, M. W., Kuik, O. J., & Tol,
R. S. J. (2016). Full economic impacts of sea level rise:
Loss of productive resources and transport disruptions
(Working Paper No. 09916). Department of Economi-
cs, University of Sussex Business School.

Chen, C., & Lambert, D. (2024, 18 Temmuz). Four ways
to make Armenia’s transport network more resilient.
PreventionWeb. https://www.preventionweb.net/news/
four-ways-make-armenias-transport-network-mo-
re-resilient

Chetouni, A., Idrissi Kaitouni, S., & Jamil, A. (2025). Cli-
mate change impacts on future thermal energy deman-
ds and indoor comfort of a modular residential buil-
ding across different climate zones. Journal of Building
Engineering, 102, 111927. https://doi.org/10.1016/j.
jobe.2025.111927

Chinowsky, P. S., Price, J. C., & Neumann, J. E. (2013).
Assessment of climate change adaptation costs for
the US. road network. Global Environmental Chan-
ge, 23(4), 764-773. https://doi.org/10.1016/j.gloenvc-
ha.2013.03.004

Christodoulou, A., & Demirel, H. (2018). Impacts of climate
change on transport: A focus on airports, seaports and
inland waterways (EUR 28896 EN). Publications Office
of the European Union. https://doi.org/10.2760/378464

Church, J. A,, Clark, P. U,, Cazenave, A., Gregory, J. M., Jev-
rejeva, S., Levermann, A., Merrifield, M. A., Milne, G.
A.,Nerem, R. S., Nunn, P. D., Payne, A. J., Pfeffer, W. T,
Stammer, D., & Unnikrishnan, A. S. (2013). Sea level
change. Icinde T. E Stocker, D. Qin, G.-K. Plattner, M.



Kaynaklar

Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. Xia, V.
Bex, & P. M. Midgley (Ed.), Climate change 2013: The
physical science basis. Contribution of Working Group I
to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change (ss. 1137-1216). Cambridge
University Press.

Coffel, E. D., & Horton, R. M. (2015). Climate change and
the impact of extreme temperatures on aviation. We-
ather, Climate, and Society, 7(1), 94-102. https://doi.
org/10.1175/WCAS-D-14-00026.1

Coftel, E. D., Thompson, T. R., & Horton, R. M. (2017). The
impacts of rising temperatures on aircraft takeoff per-
formance. Climatic Change, 144(2), 381-388. https://
doi.org/10.1007/s10584-017-2018-9

Colombani, N., Osti, A., Volta, G., & Mastrocicco, M.
(2016). Impact of climate change on salinization of co-
astal water resources. Water Resources Management, 30,
2483-2496. https://doi.org/10.1007/s11269-016-1292-z

Copernicus Climate Change Service. (2023, 6 Eylil). Sum-
mer 2023: The hottest on record. European Union. ht-
tps://climate.copernicus.eu/summer-2023-hottest-re-
cord

Cortés Arbués, 1., Chatzivasileiadis, T., Ivanova, O., Storm,
S., Bosello, E, & Filatova, T. (2024). Distribution of
economic damages due to climate-driven sea-level rise
across European regions and sectors. Scientific Reports,
14, 126. https://doi.org/10.1038/541598-023-48136-y

Construction Products Association (CPA). (2024). Cons-
truction industry forecasts-Spring 2024. https://www.
constructionproducts.org.uk/publications/economics/
construction-industry-forecasts/construction-industr-
y-forecasts-spring-2024/

Craig, H., Wild, A., & Paulik, R. (2023). Dairy farming
exposure and impacts from coastal flooding and sea
level rise in Aotearoa-New Zealand. International Jour-
nal of Disaster Risk Reduction, 98, 104079. https://doi.
org/10.1016/j.ijdrr.2023.104079

Craufurd, P. Q., & Wheeler, T. R. (2009). Climate chan-
ge and the flowering time of annual crops. Journal of
Experimental Botany, 60(9), 2529-2539. https://doi.
org/10.1093/jxb/erp196

Cui, Q., Xie, W,, & Liu, Y. (2018). Effects of sea level rise
on economic development and regional disparity in
China. Journal of Cleaner Production, 176, 1245-1253.
https://doi.org/10.1016/j.jclepro.2017.11.165

Cusick, D. (2023, 18 Agustos). Extreme heat can ruin your
road trip: Here’s how to prepare. Scientific American.
https://www.scientificamerican.com/article/extreme-
heat-can-ruin-your-road-trip-heres-how-to-prepare/

Dahal, N. M., Xiong, D., Neupane, N., Yuan, Y., Zhang,
B., Zhang, S., Fang, Y., Zhao, W., Wu, Y., & Deng, W.
(2024). Spatiotemporal assessment of drought and its
impacts on crop yield in the Koshi River Basin, Nepal.
Theoretical and Applied Climatology, 155, 1679-1698.
https://doi.org/10.1007/s00704-023-04719-3

Das, R,, Sailo, L., Verma, N., Bharti, P, Saikia, J., Imtiwati, &
Kumar, R. (2016). Impact of heat stress on health and
performance of dairy animals: A review. Veterinary
World, 9(3), 260-268. https://doi.org/10.14202/vetwor-

280

1d.2016.260-268

Davamani, V., John, J. E., Poornachandhra, C., Gopalakris-
hnan, B., Arulmani, S., Parameswari, E., Santhosh, A.,
Srinivasulu, A., Lal, A., & Naidu, R. (2024). A critical
review of climate change impacts on groundwater re-
sources: A focus on the current status, future possibili-
ties, and role of simulation models. Atmosphere, 15(1),
122. https://doi.org/10.3390/atmos15010122

Davis, E., & Dow, K. (2019). Road vulnerabilities to projected
sea-level rise by county: North Carolina, South Caroli-
na, & Georgia (Ilkbahar 2019 ed.). University of South
Carolina, Department of Geography. http://dx.doi.
org/10.2139/ssrn.3441447

Davtalab, R., Mirchi, A., Harris, R. J., Troilo, M. X., & Mada-
ni, K. (2020). Sea level rise effect on groundwater rise
and stormwater retention pond reliability. Water, 12(4),
1129. https://doi.org/10.3390/w12041129

Dawson, D. A., Hunt, A., Shaw, J., & Gehrels, W. R. (2018).
The economic value of climate information in adaptati-
on decisions: Learning in the sea-level rise and coastal
infrastructure context. Ecological Economics, 150, 1-10.
https://doi.org/10.1016/j.ecolecon.2018.03.027

Dawson, D., Shaw, J., & Gehrels, W. R. (2016). Sea-level rise
impacts on transport infrastructure: The notorious
case of the coastal railway line at Dawlish, England.
Journal of Transport Geography, 51, 97-109. https://doi.
org/10.1016/j.jtrangeo.2015.11.009

de Abreu, V. H. S, Santos, A. S., & Monteiro, T. G. M. (2022).
Climate change impacts on the road transport infrast-
ructure: A systematic review on adaptation measures.
Sustainability, 14(14), 8864. https://doi.org/10.3390/
sul4148864

Delipinar, S., & Karpuzcu, M. (2017). Policy, legislative and
institutional assessments for integrated river basin ma-
nagement in Turkey. Environmental Science ¢ Policy,
72, 20-29. https://doi.org/10.1016/j.envsci.2017.02.011

Dell, M., Jones, B. E, & Olken, B. A. (2012). Temperature
shocks and economic growth: Evidence from the last
half century. American Economic Journal: Macroecono-
mics, 4(3), 66-95. https://doi.org/10.1257/mac.4.3.66

Dell, M., Jones, B. E, & Olken, B. A. (2014). What do we le-
arn from the weather? The new climate-economy lite-
rature. Journal of Economic Literature, 52(3), 740-798.
https://doi.org/10.1257/jel.52.3.740

Delpla, I, Jung, A.-V., Baures, E., Clement, M., & Thomas,
0. (2009). Impacts of climate change on surface water
quality in relation to drinking water production. En-
vironment International, 35(8), 1225-1233. https://doi.
org/10.1016/j.envint.2009.07.001

Demiroglu, O. C., Turp, M. T,, Ozturk, T., & Kurnaz, M.
L. (2016). Impact of climate change on natural snow
reliability, snowmaking capacities, and wind conditi-
ons of ski resorts in Northeast Turkey: A dynamical
downscaling approach. Atmosphere, 7(4), 52. https://
doi.org/10.3390/atmos7040052

Demiroren Haber Ajanst (DHA). (2023, 27 Kasim). O an-
lar kamerada! 4 metrelik dalga Karadeniz Sahil Yo-
lu’nu vurdu! Habertiirk. https://www.haberturk.com/
tam-firtina-o-anlar-kamerada-4-metrelik-dalga-kara-



deniz-sahil-yolu-nu-vurdu-3640495

De Vivo, C., Barbato, G., Ellena, M., Capozzi, V., Budil-
lon, G., & Mercogliano, P. (2023). Application of cli-
mate risk assessment framework for selected Italian
airports: A focus on extreme temperature events. Cli-
mate Services, 30, 100390. https://doi.org/10.1016/j.
cliser.2023.100390

Deng, Y., Young, C., Fu, X,, Song, J., & Peng, Z.-R. (2017).
The integrated impacts of human activities and rising
sea level on the saltwater intrusion in the east coast of
the Yucatan Peninsula, Mexico. Natural Hazards, 85,
1063-1088. https://doi.org/10.1007/s11069-016-2621-
5

Department of Environment (DoE). (2023). Estimation of
sea level rise (SLR) in Bangladesh using satellite alti-
metry data. Climate Change and International Conven-
tion (CC & IC) Wing, Ministry of Environment, Forest
and Climate Change, Bangladesh. https://doe.portal.
gov.bd/sites/default/files/files/doe.portal.gov.bd/pa-
ge/936c9ced_0267_48bf_87d0_4e0c43168cf0/2024-05
-14-11-20-e82282ddd77e81e08b002e90d2b9850.pdf

Dessu, S. B, Price, R. M., Troxler, T. G., & Kominoski, J. S.
(2018). Effects of sea-level rise and freshwater manage-
ment on long-term water levels and water quality in the
Florida Coastal Everglades. Journal of Environmental
Management, 211, 164-176. https://doi.org/10.1016/j.
jenvman.2018.01.025

Dewan, A. (2024, 25 Nisan). Dubai floods highlight growing
climate-weather risks, analysts say. CNN. https://editi-
on.cnn.com/2024/04/25/climate/dubai-floods-clima-
te-weather-analysis-int

Dolman, N., & Vorage, P. (2019). Preparing Singapore
Changi Airport for the effects of climate change. Jour-
nal of Airport Management, 14(1), 54-66. https://doi.
org/10.69554/VETC9210

Dong, R., Muhammad, A., & Nauman, U. (2025). The inf-
luence of weather conditions on time, cost, and quality
in successful construction project delivery. Buildings,
15(3), 474. https://doi.org/10.3390/buildings15030474

Dorcadie, M., & Guillerot-Malick, A. (2024, 26 Nisan). In
the face of climate change, workers’ health is put to the
test by new dangers. Equal Times. https://www.equalti-
mes.org/in-the-face-of-climate-change?lang=en

Dos Santos, M., Moncada, S., Elia, A., Grillakis, M., & Hil-
mi, N. (2020). Development. In W. Cramer, J. Guiot,
& K. Marini (Ed.), Climate and environmental change
in the Mediterranean Basin-Current situation and ris-
ks for the future: First Mediterranean assessment report
(pp- 59-180). Union for the Mediterranean, Plan Bleu,
UNEP/MAP.  https://www.medecc.org/wp-content/
uploads/2021/05/MedECC_MARI1_5.1_Development.
pdf

Dufty, K. (2023, 18 Eyliil). Extreme weather is forcing rede-
sign of world’s busiest airports. The Japan Times. ht-
tps://www.japantimes.co.jp/environment/2023/09/18/
climate-change/extreme-weather-force-airport-rede-
sign/

Ebinger, J. O., & Vandycke, N. (2015). Moving toward clima-
te-resilient transport: The World Bank’s experience from
building adaptation into programs. The World Bank.

281

Kaynaklar

https://doi.org/10.1596/23685

Ekstein, N. (2023, 14 Temmuz). Why summer heat is
more likely to ground your flight than cold weather.
Bloomberg.  https://www.bloomberg.com/news/artic-
les/2023-07-14/extreme-heat-can-cause-flight-delays-
here-s-why-and-what-to-do-about-it

El-Rayes, K., & Moselhi, O. (2001). Impact of rainfall on
the productivity of highway construction. Journal of
Construction Engineering and Management, 127(2),
125-131. https://doi.org/10.1061/(ASCE)0733-
9364(2001)127:2(125)

Energy Star. (t.y.). Energy efficiency reduces industrial car-
bon emissions. U.S. Environmental Protection Agency.
https://www.energystar.gov/industrial_plants/decar-
bonizing_industry/energy_efficiency_reduces_indust-
rial_carbon_emissions

Enriquez, A. R., Marcos, M., Alvarez-Ellacuria, A., Orfila,
A., & Gomis, D. (2017). Changes in beach shoreline
due to sea level rise and waves under climate change
scenarios: Application to the Balearic Islands (wes-
tern Mediterranean). Natural Hazards and Earth Sys-
tem Sciences, 17, 1075-1089. https://doi.org/10.5194/
nhess-17-1075-2017

EUROCONTROL. (2021). Climate change risks for Europe-
an aviation: Summary report. https://www.eurocontrol.
int/publication/eurocontrol-study-climate-change-ris-
ks-european-aviation

European Environment Agency (EEA). (2014). Adaptati-
on of transport to climate change in Europe: Challenges
and options across transport modes and stakeholders
(Report No. 8/2014). European Environment Agency.
https://www.eea.europa.eu/en/analysis/publications/
adaptation-of-transport-to-climate

European Environment Agency (EEA). (2015). The Euro-
pean environment-State and outlook 2015: Synthesis re-
port. European Environment Agency. https://www.eea.
europa.eu/en/analysis/publications/the-european-en-
vironment-state-and-outlook-2015-synthesis-report

Fant, C,, Jacobs, J. M., Chinowsky, P, Sweet, W., Weiss, N.,
Sias, J. E., Martinich, J., & Neumann, J. E. (2021). Mere
nuisance or growing threat? The physical and econo-
mic impact of high tide flooding on US road networks.
Journal of Infrastructure Systems, 27(4), 04021039. htt-
ps://doi.org/10.1061/(ASCE)IS.1943-555X.0000652

Farajalla, N., Zgheib, L., Korbane, K., & Zaghbour, M.
(2022). Climate change, agriculture, & livelihoods in
Lebanon: Consolidated livelihoods exercise for analy-
zing resilience. American University of Beirut, Issam
Fares Institute for Public Policy and International
Affairs. https://www.aub.edu.lb/ifi/Documents/prog-
rams/climate_change_and_environment/publicati-
ons/20220426_lebanon_clear_study_climate_chan-
ge_and_livelihoods.pdf

Ferguson, G., & Gleeson, T. (2012). Vulnerability of coastal
aquifers to groundwater use and climate change. Natu-
re Climate Change, 2, 342-345. https://doi.org/10.1038/
nclimate1413

Fonseca, A., Andrade, C., & Santos, J. A. (2022). Agricultu-
ral water security under climate change in the Iberian
Peninsula. Water, 14(5), 768. https://doi.org/10.3390/



Kaynaklar

w14050768

Food and Agriculture Organization (FAO). (1996). The sta-
te of food and agriculture 1996. Food and Agriculture
Organization of the United Nations. https://www.fao.
org/4/w1358e/w1358e.pdf

Food and Agriculture Organization (FAO). (2015). Climate
change and food security: Risks and responses. Food and
Agriculture Organization of the United Nations. htt-
ps://openknowledge.fao.org/server/api/core/bitstre-
ams/a4fd8ac5-4582-4a66-91b0-55abf642a400/content

Food and Agriculture Organization (FAO). (2018). AQUAS-
TAT. Food and Agriculture Organization of the United
Nations. https://www.fao.org/nr/aquastat/

Food and Agriculture Organization (FAO). (2024). The un-
just climate-Measuring the impacts of climate change
on rural poor, women and youth. Food and Agricul-
ture Organization of the United Nations. https://doi.
0rg/10.4060/cc9680en

Food and Agriculture Organization (FAO). (2025). AQU-
ASTAT-FAO’s global information system on water and
agriculture [Veriseti]. https://data.apps.fao.org/aquas-
tat (CC BY 4.0 licence).

Fisk, G., Tonmoy, E, & Rissik, D. (2019). Climate change
and coastal transport infrastructure-How do we keep
Australia moving? Iginde J. Mathew, C. Lim, L. Ma, D.
Sands, M. Cholette, & P. Borghesani (Ed.), Asset in-
telligence through integration and interoperability and
contemporary vibration engineering technologies (ss.
167-176). Springer. https://doi.org/10.1007/978-3-319-
95711-1_17

Forzieri, G., Bianchi, A., Batista e Silva, E, Marin Herrera,
M. A, Leblois, A., Lavalle, C., Aerts, J. C. J. H., & Fe-
yen, L. (2018). Escalating impacts of climate extremes
on critical infrastructures in Europe. Global Environ-
mental Change, 48, 97-107. https://doi.org/10.1016/j.
gloenvcha.2017.11.007

Foudad, M., Sanchez-Gomez, E., Jaravel, T., Rochoux,
M. C, & Terray, L. (2024). Past and future tren-
ds in clear-air turbulence over the Northern He-
misphere. Journal of Geophysical Research: At-
mospheres, 129(13), €2023]JD040261. https://doi.
0rg/10.1029/2023]D040261

Furszyfer Del Rio, D. D., Sovacool, B. K., Griffiths, S., Ba-
zilian, M., Kim, J., Foley, A. M., & Rooney, D. (2022).
Decarbonizing the pulp and paper industry: A critical
and systematic review of sociotechnical developments
and policy options. Renewable and Sustainable Ener-
gy Reviews, 167, 112706. https://doi.org/10.1016/].
rser.2022.112706

Garcia-Ruiz, J. M., Lépez-Moreno, J. L., Vicente-Serrano, S.
M., Lasanta-Martinez, T., & Begueria, S. (2011). Medi-
terranean water resources in a global change scenario.
Earth-Science Reviews, 105(3-4), 121-139. https://doi.
org/10.1016/j.earscirev.2011.01.006

Garmabaki, A. H. S., Thaduri, A., Famurewa, S., & Kumar,
U. (2021). Adapting railway maintenance to clima-
te change. Sustainability, 13(24), 13856. https://doi.
org/10.3390/su132413856

Garner, A. J., Mann, M. E., Emanuel, K. A., Kopp, R. E., Lin,
N,, Alley, R. B., Horton, B. P,, DeConto, R. M., Donnelly,

282

J. P, & Pollard, D. (2017). Impact of climate change on
New York City’s coastal flood hazard: Increasing flood
heights from the preindustrial to 2300 CE. Proceedings
of the National Academy of Sciences, 114(45), 11861-
11866. https://doi.org/10.1073/pnas.1703568114

Geymen, A., & Dirican, A. Y. (2016). Iklim degisikligine
bagli deniz seviyesi degisiminin cografi bilgi sistemleri
kullanilarak analiz edilmesi. Harita Teknolojileri Elekt-
ronik Dergisi, 8(1), 74-95.

Giardino, A., Nederhoff, K., & Vousdoukas, M. (2018). Co-
astal hazard risk assessment for small islands: Asses-
sing the impact of climate change and disaster redu-
ction measures on Ebeye (Marshall Islands). Regional
Environmental Change, 18, 2237-2248. https://doi.
org/10.1007/s10113-018-1353-3

Godde, C. M., Mason-D’Croz, D., Mayberry, D. E., Thor-
nton, P. K., & Herrero, M. (2021). Impacts of climate
change on the livestock food supply chain: A review of
the evidence. Global Food Security, 28, 100488. https://
doi.org/10.1016/.gfs.2020.100488

Gornall, J., Betts, R., Burke, E., Clark, R., Camp, J., Willett,
K., & Wiltshire, A. (2010). Implications of climate
change for agricultural productivity in the early twent-
y-first century. Philosophical Transactions of the Royal
Society B: Biological Sciences, 365(1554), 2973-2989.
https://doi.org/10.1098/rstb.2010.0158

Gould, L. J., Wright, I, Collison, M., Ruto, E., Bosworth, G.,
& Pearson, S. (2020). The impact of coastal flooding on
agriculture: A case study of Lincolnshire, United King-
dom. Land Degradation & Development, 31(12), 1545-
1559. https://doi.org/10.1002/1dr.3551

Gouvea de Andrade, M. (2023, 23 Eyliil). How Medellin is
beating the heat with green corridors. BBC Future. ht-
tps://www.bbc.com/future/article/20230922-how-me-
dellin-is-beating-the-heat-with-green-corridors

Gomez-Martin, G. B. M. (2005). Weather, climate and tou-
rism: A geographical perspective. Annals of Tourism
Research, 32(3), 571-591. https://doi.org/10.1016/j.an-
nals.2004.08.004

Gossling, S., Hall, C. M., & Scott, D. (2018). Coastal and
ocean tourism. In M. Salomon & T. Markus (Ed.),
Handbook on marine environment protection (pp. 773-
790). Springer. https://doi.org/10.1007/978-3-319-
60156-4_40

Gratton, G., Padhra, A., Rapsomanikis, S., & Williams, P.
D. (2020). The impacts of climate change on Greek
airports. Climatic Change, 160, 219-231. https://doi.
0rg/10.1007/s10584-019-02634-z

Gratton, G. B., Williams, P. D., Padhra, A., & Rapsoma-
nikis, S. (2022). Reviewing the impacts of climate
change on air transport operations. The Aeronautical
Journal, 126(1295), 209-221. https://doi.org/10.1017/
aer.2021.109

Griggs, G. (2020). Coastal airports and rising sea levels.
Journal of Coastal Research, 36(5), 1079-1092. https://
doi.org/10.2112/JCOASTRES-D-20A-00004.1

Haigh, I. D., Nicholls, R., & Wells, N. (2010). A comparison
of the main methods for estimating probabilities of ext-
reme still water levels. Coastal Engineering, 57(9), 838-



849. https://doi.org/10.1016/j.coastaleng.2010.04.002

Halasz, S. (2024, 10 Haziran). Austrian Airlines plane badly
damaged by hailstorm during flight. CNN Travel. ht-
tps://edition.cnn.com/travel/austrian-airlines-hails-
torm-damage-plane-nose/index.html

Hamilton, J. M., & Lau, M. A. (2005). The role of climate
information in tourist destination choice decision-ma-
king. Icinde S. Géssling & C. M. Hall (Ed.), Tourism
and global environmental change (ss. 229-250). Rout-
ledge.

Hamilton, J. M., Maddison, D. J., & Tol, R. S. J. (2005). Cli-
mate change and international tourism: A simulation
study. Global Environmental Change, 15(3), 253-266.
https://doi.org/10.1016/j.gloenvcha.2004.12.009

Hamilton, J. M., & Tol, R. S. (2007). The impact of climate
change on tourism in Germany, the UK and Ireland: A
simulation study. Regional Environmental Change, 7(3),
161-172. https://doi.org/10.1007/s10113-007-0036-2

Hamin, E. M., & Gurran, N. (2009). Urban form and clima-
te change: Balancing adaptation and mitigation in the
U.S. and Australia. Habitat International, 33(3), 238-
245. https://doi.org/10.1016/j.habitatint.2008.10.005

Hansen, B. B., Isaksen, K., Benestad, R. E., Kohler, J., Pe-
dersen, A. @., Loe, L. E., Coulson, S. J., Larsen, J. O.,
& Varpe, Q. (2014). Warmer and wetter winters: Cha-
racteristics and implications of an extreme high weat-
her event in the high Arctic. Environmental Research
Letters, 9(11), 114021. https://doi.org/10.1088/1748-
9326/9/11/114021

Harding, A. E., Rivington, M., Mineter, M. J., & Tett, S. E
B. (2015). Agro-meteorological indices and climate
model uncertainty over the UK. Climatic Change, 128,
113-126. https://doi.org/10.1007/s10584-014-1296-8

Harkness, C., Semenov, M. A., Areal, F,, Senapati, N., Trnka,
M., Balek, J., & Bishop, J. (2020). Adverse weather con-
ditions for UK wheat production under climate change.
Agricultural and Forest Meteorology, 282-283, 107862.
https://doi.org/10.1016/j.agrformet.2019.107862

Harmancioglu, N. B. (2020). Introduction. Iginde N. Har-
mancioglu & D. Altinbilek (Ed.), Water resources of Tur-
key (ss. 1-14). Springer. https://doi.org/10.1007/978-3-
030-11729-0_1

Hasan, M. K., & Kumar, L. (2020). Perceived farm-level cli-
matic impacts on coastal agricultural productivity in
Bangladesh. Climatic Change, 161, 617-636. https://
doi.org/10.1007/s10584-020-02708-3

Hatfield, J. L., & Prueger, J. H. (2004). Impacts of changing
precipitation patterns on water quality. Journal of Soil
and Water Conservation, 59(1), 51-58. https://doi.org/1
0.1080/00224561.2004.12435710

Hill, A. C., & Kakenmaster, W. (2020). Resilient infrastruc-
ture: Understanding interconnectedness and long-term
risk. Icinde R. Colker (Ed.), Optimizing community in-
frastructure: Resilience in the face of shocks and stresses
(ss. 5-21). Academic Press. https://doi.org/10.1016/
B978-0-12-816240-8.00001-X

Hjort, J., Karjalainen, O., Aalto, J., Westermann, S., Roma-
novsky, V. E,, Nelson, E. E., Etzelmiiller, B., & Luoto, M.
(2018). Degrading permafrost puts Arctic infrastruc-
ture at risk by mid-century. Nature Communications,

283

Kaynaklar

9, 5147. https://doi.org/10.1038/s41467-018-07557-4

Hollnagel, E., & Fujita, Y. (2013). The Fukushima disas-
ter-Systemic failures as the lack of resilience. Nuclear
Engineering and Technology, 45(1), 13-20. https://doi.
org/10.5516/NET.03.2011.078

Hooper, E., & Chapman, L. (2012). The impacts of clima-
te change on national road and rail networks. I¢inde
T. Ryley & L. Chapman (Ed.), Transport and climate
change (ss. 105-136). Emerald. https://doi.org/10.1108/
$2044-9941(2012)0000002008

Hoshino, S., Esteban, M., Mikami, T., Takagi, H., & Shiba-
yama, T. (2016). Estimation of increase in storm surge
damage due to climate change and sea level rise in the
Greater Tokyo area. Natural Hazards, 80, 539-565. htt-
ps://doi.org/10.1007/s11069-015-1983-4

Huang, Y. H. (2004). Pavement analysis and design. Pearson
Prentice Hall.

Hughes, R. A. (2024, 3 Nisan). Buckled lines and lan-
dslides: How climate change is hitting Europe’s
rail industry. Euronews. https://www.euronews.
com/green/2024/04/03/buckled-lines-and-landsli-
des-how-climate-change-is-hitting-europes-rail-in-
dustry

Hultgren, A., Carleton, T., Delgado, M., Gergel, D. R., Gre-
enstone, M., Houser, T., Hsiang, S., Jina, A., Kopp, R.
E., Malevich, S. B., McCusker, K. E., Mayer, T., Nath,
L, Rising, J., Rode, A., & Yuan, J. (2025). Impacts of cli-
mate change on global agriculture accounting for adap-
tation. Nature, 642, 644-652. https://doi.org/10.1038/
541586-025-09085-w

Huntingford, C., Marsh, T., Scaife, A. A., Kendon, E. ],
Hannaford, ., Kay, A. L., Lockwood, M., Prudhomme,
C., Reynard, N. S, ... Allen, M. R. (2014). Potential
influences on the United Kingdom’s floods of winter
2013/14. Nature Climate Change, 4(10), 769-777. htt-
ps://doi.org/10.1038/nclimate2314

International Atomic Energy Agency (IAEA). (2019). Adap-
ting the energy sector to climate change. International
Atomic Energy Agency. https://www-pub.iaea.org/
MTCD/Publications/PDF/P1847_web.pdf

International Civil Aviation Organization (ICAO). (2020).
Climate risk assessment and adaptation report: Key steps
risk assessment. https://www.icao.int/sites/default/files/
sp-files/environmental-protection/Documents/Clima-
te-Adaptation-Synthesis-with-Cover_20200221.pdf

International Civil Aviation Organization (ICAO). (2022).
Climate risk assessment, adaptation and resilience: Key
steps for aviation organisation climate change risk as-
sessment and adaptation planning. https://www.icao.
int/sites/default/files/sp-files/environmental-protecti-
on/Documents/Climate-Risk-Assessment-and-Adap-
tation-Report_Key-Steps-Risk-Assessment_final.pdf

International Energy Agency (IEA). (2024). National clima-
te resilience assessment for Chile. International Energy
Agency. https://www.iea.org/reports/national-clima-
te-resilience-assessment-for-chile

International Labour Organization (ILO). (2023). World
employment and social outlook 2023: Climate change,
labour and care. International Labour Organization. ht-
tps://www.ilo.org/sites/default/files/wcmsp5/groups/
public/@dgreports/@dcomm/@publ/documents/pub-



Kaynaklar

lication/wcms_711919.pdf

Intergovernmental Panel on Climate Change (IPCC).
(2014). Climate change 2014: Synthesis report. Contri-
bution of Working Groups I, II and III to the Fifth Assess-
ment Report of the Intergovernmental Panel on Climate
Change [R. K. Pachauri & L. A. Meyer (Ed.)]. Cambri-
dge University Press. https://www.ipcc.ch/report/ar5/
syr/

Intergovernmental Panel on Climate Change (IPCC).
(2021). Climate change 2021: The physical science basis.
Contribution of Working Group I to the Sixth Assess-
ment Report of the Intergovernmental Panel on Climate
Change (V. Masson-Delmotte, P. Zhai, A. Pirani, S. L.
Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Gol-
dfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy; J.
B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelek-
¢i, R. Yu, & B. Zhou, Ed.). Cambridge University Press.
https://doi.org/10.1017/9781009157896

Intergovernmental Panel on Climate Change (IPCC).
(2022). Climate change 2022: Impacts, adaptation and
vulnerability. Contribution of Working Group II to the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (H.-O. Portner, D. C. Roberts, M.
Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegria,
M. Craig, S. Langsdorf, S. Loschke, V. Moéller, A. Okem,
& B. Rama, Ed.). Cambridge University Press. https://
doi.org/10.1017/9781009325844

International Transport Forum (ITF). (2016). Adapting
transport to climate change and extreme weather: Imp-
lications for infrastructure owners and network mana-
gers (ITF Research Reports). OECD. https://doi.or-
g/10.1787/9789282108079-en

International Transport Forum (ITF). (2020). Transport
infrastructure investment and maintenance spending
[Veriseti. OECD. https://stats.oecd.org/Index.aspx?-
DataSetCode=ITF_INV-MTN_DATA

Jacob, K., Deodatis, G., Atlas, J., Whitcomb, M., Lopeman,
M., Markogiannaki, O., Kennett, Z., Morla, A., Leic-
henko, R., & Vancura, P. (2011). Chapter 9: Transpor-
tation. iginde C. Rosenzweig, W. Soleki, A. DeGaetano,
M. O’Grady, S. Hassol ve P. Grabhorn (Ed.), Respon-
ding to climate change in New York State: The ClimAID
integrated assessment for effective climate change adap-
tation in New York State. Final report (ss. 299-362). An-
nals of the New York Academy of Sciences.

Jacobs, J. M., Cattaneo, L. R., Sweet, W., & Mansfield, T.
(2018). Recent and future outlooks for nuisance flo-
oding impacts on roadways on the U.S. East Coast.
Transportation Research Record, 2672(2), 1-10. https://
doi.org/10.1177/0361198118756366

Jaramillo, A., & Liao, R. (2023, 28 Agustos). Colombia
boosts LNG imports ahead of El Nino dry weather.
Bloomberg.  https://www.bloomberg.com/news/artic-
les/2023-08-28/colombia-boosts-Ing-imports-ahe-
ad-of-el-nino-dry-weather

Jaroszweski, D., Chapman, L., & Petts, J. (2010). Assessing
the potential impact of climate change on transportati-
on: The need for an interdisciplinary approach. Journal
of Transport Geography, 18(2), 331-335. https://doi.or-
g/10.1016/j.jtrangeo.2009.07.005

284

Jevrejeva, S., Jackson, L. P, Grinsted, A., Lincke, D., &
Marzeion, B. (2018). Flood damage costs under the
sea level rise with warming of 1.5 °C and 2 °C. Envi-
ronmental Research Letters, 13(7), 074014. https://doi.
0rg/10.1088/1748-9326/aacc76

Kaewunruen, S., Wu, L., Goto, K., & Najih, Y. M. (2018).
Vulnerability of structural concrete to extreme climate
variances. Climate, 6(2), 40. https://doi.org/10.3390/
cli6020040

Kaewunruen, S., Sresakoolchai, J., & Xiang, Y. (2021). Iden-
tification of weather influences on flight punctuality
using machine learning approach. Climate, 9(8), 127.
https://doi.org/10.3390/cli9080127

Karl, T. R., Melillo, J. M., & Peterson, T. C. (Ed.). (2009).
Global climate change impacts in the United States.
Cambridge University Press.

Karnauskas, K. B., Donnelly, J. P, Barkley, H. C., & Martin,
J. E. (2015). Coupling between air travel and clima-
te. Nature Climate Change, 5, 1068-1073. https://doi.
org/10.1038/nclimate2715

Kaytazoglu, O. (2022, 26 Nisan). Rusya, Avrupa ve dogal
gaz: Bir ‘bagimlilik’ hikayesi. BBC Tiirkge. https://www.
bbc.com/turkce/haberler-dunya-61237529

Kendle, M. (2023, 26 Ekim). Climate change: Managing
the implications on construction. Marsh. https://www.
marsh.com/en/industries/construction/insights/cli-
mate-change-managing-the-implications-on-constru-
ction.html

Kettlewell, P. S., Sothern, R. B., & Koukkari, W. L. (1999).
UK. wheat quality and economic value are depen-
dent on the North Atlantic Oscillation. Journal of Ce-
real Science, 29(3), 205-209. https://doi.org/10.1006/
jcrs.1999

Khatami, D., & Shafei, B. (2020). Impact of climate conditi-
ons on deteriorating reinforced concrete bridges in the
US Midwest region. Journal of Performance of Const-
ructed Facilities, 35(1). https://doi.org/10.1061/(ASCE)
CE.1943-5509.0001528

Kim, M. (2024, 17 Temmuz). Amtrak passengers face re-
cord delays from extreme weather. The New York
Times. https://www.nytimes.com/2024/07/17/us/
politics/amtrak-delays-heat-extreme-weather.htm-
1?unlocked_article_code=1.700.yrzF.aOL-ydCDI-
DjQ&smid=url-share

Knott, J. E, Elshaer, M., Sias Daniel, J., Jacobs, J. M., & Kirs-
hen, P. (2017). Assessing the effects of rising groundwa-
ter from sea level rise on the service life of pavements
in coastal road infrastructure. Transportation Research
Record, 2639(1), 1-10. https://doi.org/10.3141/2639-01

Kotz, M., Kuik, E, Lis, E., & Nickel, C. (2024). Global war-
ming and heat extremes to enhance inflationary pres-
sures. Communications Earth & Environment, 5, 116.
https://doi.org/10.1038/s43247-023-01173-x

Kotz, M., Levermann, A., & Wenz, L. (2022). The effect of
rainfall changes on economic production. Nature, 601,
223-227. https://doi.org/10.1038/s41586-021-04283-8

Kron, W. (2008). Coasts: The riskiest places on Earth. Iginde
J. McKee Smith (Ed.), Proceedings of the 31st Internatio-
nal Conference on Coastal Engineering (ss. 3-21). World



Scientific.

Kutiel, H. (2019). Climatic uncertainty in the Mediter-
ranean Basin and its possible relevance to important
economic sectors. Atmosphere, 10(1), 10. https://doi.
0rg/10.3390/atmos10010010

Ladrera, R., & Cagasan, U. (2022). A review on the impact
of climate change on agriculture sector: Its implication
to crop production and management. Eurasian Journal
of Agricultural Research, 6(1), 52-61.

Lan, S., Clarke, J.-P, & Barnhart, C. (2006). Planning for
robust airline operations: Optimizing aircraft routings
and flight departure times to minimize passenger dis-
ruptions. Transportation Science, 40(1), 1-132. https://
doi.org/10.1287/trsc.1050.0134

Lassiter, A. (2021). Rising seas, changing salt lines, and
drinking water salinization. Current Opinion in Envi-
ronmental Sustainability, 50, 208-214. https://doi.or-
g/10.1016/j.cosust.2021.04.009

Leal Filho, W., Wolf, E, Castro-Diaz, R., Li, C., Ojeh, V.
N., Gutiérrez, N., Nagy, G. ], Savi¢, S., Natenzon, C.
E., Quasem Al-Amin, A., Maruna, M., & Bonecke,
J. (2021). Addressing the urban heat islands effect:
A cross-country assessment of the role of green in-
frastructure. Sustainability, 13(2), 753. https://doi.
org/10.3390/su13020753

Lechevallier, M. W. (2014). The impact of climate change
on water infrastructure. Journal AWWA, 106(4), 79-81.
https://doi.org/10.5942/jawwa.2014.106.0066

Lee, J., Marla, L., & Vaishnav, P. (2021). The impact of cli-
mate change on the recoverability of airline networks.
Transportation Research Part D: Transport and En-
vironment, 95, 102801. https://doi.org/10.1016/].
trd.2021.102801

Leng, G., & Huang, M. (2017). Crop yield response to clima-
te change varies with crop spatial distribution pattern.
Scientific Reports, 7, 1463. https://doi.org/10.1038/
$41598-017-01599-2

Lenton, T., Footitt, A., & Dlugolecki, A. (2009). Major tip-
ping points in the Earth’s climate system and consequ-
ences for the insurance sector. Allianz & WWFE. https://
www.allianz.com/content/dam/onemarketing/azcom/
Allianz_com/migration/media/press/document/ot-
her/tipping_points.pdf

Levenson, M. (2024, 11 Temmuz). Amid oppressive heat,
broiling airplane cabins add to travelers’ woes. The New
York Times. https://www.nytimes.com/2024/07/11/we-
ather/extreme-heat-planes-flying-airlines.html

Lindbergh, S., Reed, J., Takara, M., & Rakas, J. (2022). De-
coding climate adaptation governance: A sociotech-
nical perspective of U.S. airports. Journal of Cleaner
Production, 334, 130118. https://doi.org/10.1016/j.jc-
lepro.2021.130118

Lionello, P, Abrantes, E, Gacic, M., Planton, S., Trigo, R., &
Ulbrich, U. (2014). The climate of the Mediterranean
region: Research progress and climate change impacts.
Regional Environmental Change, 14, 1679-1684. htt-
ps://doi.org/10.1007/s10113-014-0666-0

Lionello, P, Ozsoy, E., Planton, S., & Zanchetta, G. (2017).
Climate variability and change in the Mediterranean
region. Global and Planetary Change, 151, 1-3. https://

285

Kaynaklar

doi.org/10.1016/j.gloplacha.2017.04.005

Lise, W., & Tol, R. S. J. (2002). Impact of climate on tourist
demand. Climatic Change, 55(4), 429-449. https://doi.
org/10.1023/A:1020728021446

Liu, Y., Song, W,, Zhao, D., & Gao, J. (2020). Progress in
research on the influences of climatic changes on the
industrial economy in China. Journal of Resources
and Ecology, 11(1), 1-12. https://doi.org/10.5814/].is-
sn.1674-764x.2020.01.001

Liu, Z., Ding, Y., & Jiao, Y. (2021). Impact of changes in pre-
cipitation pattern on food supply in a monsoon-inter-
lacing area and its mechanism: A case study of Yunnan
Province. Journal of Geographical Sciences, 31, 1490-
1506. https://doi.org/10.1007/s11442-021-1908-y

Lopez, A. (2016). Vulnerability of airports on climate chan-
ge: An assessment methodology. Transportation Re-
search Procedia, 14, 24-31. https://doi.org/10.1016/j.
trpro.2016.05.037

Love, G., Soares, A., & Piiempel, H. (2010). Climate chan-
ge, climate variability and transportation. Procedia
Environmental Sciences, 1, 130-145. https://doi.or-
g/10.1016/j.proenv.2010.09.010

Lowry, M. [@MichaelRLowry]. (2022, Ekim 22). I've
spent the week talking with survivors in some of the
hardest hit areas of southwest Florida, including on
Fort [X Postu]. X. https://x.com/MichaelRLowry/sta-
tus/1583576433318072320

Magin, K. E.,, & Ozbayram, E. G. (2025). Assessing the water
footprint of tea: Implications on Tiirkiye’s freshwater
ecosystems. Aquatic Research, 8(2), 98-107. https://doi.
org/10.3153/AR25010

Mahmoud, M. (2024, 19 Nisan). The looming climate and
water crisis in the Middle East and North Africa. The
Carnegie Endowment for International Peace. https://
carnegieendowment.org/research/2024/04/the-lo-
oming-climate-and-water-crisis-in-the-middle-e-
ast-and-north-africa?lang=en

Mahmoud, M. R, Roushdi, M., & Aboelkhear, M. (2024).
Potential benefits of climate change on navigation in
the Northern Sea Route by 2050. Scientific Reports, 14,
2771. https://doi.org/10.1038/s41598-024-53308-5

Malhi, G. S., Kaur, M., & Kaushik, P. (2021). Impact of cli-
mate change on agriculture and its mitigation strate-
gies: A review. Sustainability, 13(3), 1318. https://doi.
org/10.3390/su13031318

Maloney, M. C., & Preston, B. L. (2014). A geospatial da-
taset for U.S. hurricane storm surge and sea-level rise
vulnerability: Development and case study applicati-
ons. Climate Risk Management, 2, 26-41. https://doi.
0rg/10.1016/j.crm.2014.02.004

Malouf, S. (t.y.). How climate change is impacting the ship-
ping industry. EPG NA. https://epgna.com/how-clima-
te-change-is-impacting-the-shipping-industry/

Massoud, E. C,, Liu, Z., Shaban, A., & Hage, M. E. (2021).
Groundwater depletion signals in the Beqaa Plain, Le-
banon: Evidence from GRACE and Sentinel-1 data.
Remote Sensing, 13(5), 915. https://doi.org/10.3390/
rs13050915

McCullough, D. (2023, 8 Eyliil). How is ocean warming
impacting the shipping industry? As the ocean war-



Kaynaklar

ms, rough-and expensive-seas ahead for shipping.
Ocean  Conservancy.  https://oceanconservancy.
org/blog/2023/09/08/how-ocean-warming-impac-
ting-shipping-industry/

McDonald, J., Baum, S., Crick, F, Czarnecki, J., Filed, G,
Low Choy, D., Mustelin, J., Sano, M., & Serrao-Neu-
mann, S. (2010). Climate change adaptation in South
East Queensland human settlements: Issues and context
(Yayimlanmamus rapor). South East Queensland Cli-
mate Adaptation Research Initiative, Griftith Univer-
sity.

McDonald, T. (2017, 24 Agustos). Climate change could
make flights longer and bumpier. BBC News. https://
www.bbc.com/news/business-40604442

Medeiros-Junior, R. A. (2018). Impact of climate change on
the service life of concrete structures. Iginde Eco-ef-
ficient repair and rehabilitation of concrete infrastruc-
tures (Woodhead Publishing Series in Civil and Stru-
ctural Engineering, ss. 43-68). Elsevier. https://doi.
org/10.1016/B978-0-08-102181-1.00003-4

Melese, S. M. (2016). Effect of climate change on wa-
ter resources. Journal of Water Resources and Oce-
an Science, 5(1), 14-21. https://doi.org/10.11648/].
wros.20160501.12

Melillo, J. M., Richmond, T. C., & Yohe, G. W. (Ed.). (2014).
Climate change impacts in the United States: The Third
National Climate Assessment. U.S. Global Change Rese-
arch Program. https://doi.org/10.7930/J0Z31W]2

Meteoroloji Genel Miidirligt (MGM). (2023). 2022 yil1 ik-
lim degerlendirmesi. https://mgm.gov.tr/FILES/iklim/
yillikiklim/2022-iklim-raporu.pdf

Mohanty, A. (2024, 11 Mart). No crops, no brides: How
rising seas are killing India’s coastal villages. The Gu-
ardian. https://www.theguardian.com/global-develop-
ment/2024/mar/11/india-odisha-cyclones-coastline-c-
limate-crisis-salinity-farming-migration-cities

Momeni, S., & Zibaei, M. (2013). The potential impacts of
climate change on the agricultural sector of Fars Pro-
vince. Journal of Agricultural Economics and Develop-
ment, 3, 169-179.

Mondal, P, Walter, M., Miller, J., Epanchin-Niell, R., Ge-
dan, K., Yawatkar, V., Nguyen, E., & Tully, K. L. (2023).
The spread and cost of saltwater intrusion in the US
Mid-Atlantic. Nature Sustainability, 6, 1352-1362. htt-
ps://doi.org/10.1038/s41893-023-01186-6

Monioudi, I. N., Asariotis, R., Becker, A., Bhat, C., Dow-
ding, S., Esteban, M., Feyen, L., Mentaschi, L., Niko-
laou, A., Nurse, L., Phillips, W., & Velegrakis, A. E
(2018). Climate change impacts on critical internati-
onal transportation assets of Caribbean Small Island
Developing States (SIDS): The case of Jamaica and Sa-
int Lucia. Regional Environmental Change, 18(8), 2211-
2225. https://doi.org/10.1007/s10113-018-1360-4

Mooney, C., Dennis, B., Crowe, K., & Muyskens, J. (2024,
29 Nisan). The drowning South: Where seas are rising
at alarming speed. The Washington Post. https://www.
washingtonpost.com/climate-environment/interacti-
ve/2024/southern-us-sea-level-rise-risk-cities/

Mora, C,, Spirandelli, D., Franklin, E. C., Lynham, J., Kantar,

M. B., Miles, W,, ... Hunter, C. L. (2018). Broad threat
to humanity from cumulative climate hazards inten-
sified by greenhouse gas emissions. Nature Climate
Change, 8, 1062-1071. https://doi.org/10.1038/s41558-
018-0315-6

Msowoya, K., Madani, K., Davtalab, R., Mirchi, A., & Lund,
J. R. (2016). Climate change impacts on maize pro-
duction in the warm heart of Africa. Water Resources
Management, 30, 5299-5312. https://doi.org/10.1007/
s11269-016-1487-3

Murphy, P. P, & Picheta, R. (2024, 8 Mayis). Before and
after: Images from space reveal submerged airport
runway and football field in devastating Brazil floods.
CNN.  https://edition.cnn.com/2024/05/08/weather/
brazil-flooding-satellite-imagery-intl

National Oceanography Centre (NOC). (2014). UK real-ti-
me data, Immingham/Lowestoft, 5-6 December 2013.
National Tide and Sea-Level Facility. http://www.ntslf.
org/data/uk-network-real-time

Németh, H., Svec, M., & Kandra¢, P. (2018). The influen-
ce of global climate change on the European aviation.
International Journal on Engineering Applications, 6(6),
179-186. https://doi.org/10.15866/irea.v6i6.16679

Nemry, E, & Demirel, H. (2012). Impacts of climate change
on transport: A focus on road and rail transport infrast-
ructures. Publications Office of the European Union.
https://doi.org/10.2791/15504

Neumann, B., Vafeidis, A. T., Zimmermann, J., & Nichol-
Is, R. J. (2015). Future coastal population growth and
exposure to sea-level rise and coastal flooding: A global
assessment. PLOS ONE, 10(6), e0131375. https://doi.
org/10.1371/journal.pone.0118571

Nicas, J., & Moriconi, L. (2024, 1 Temmuz). Severe tur-
bulence on Air Europa flight fractures necks and
skulls. The New York Times. https://www.nytimes.
com/2024/07/01/world/americas/air-europa-fli-
ght-turbulence.html

NTV Haber. (2023, 27 Kasim). Karadeniz’de dev dalgalar
| Fotograf cektirmek isteyen iki geng dalgalara kapild.
https://www.ntv.com.tr/galeri/turkiye/karadeniz-
de-dev-dalgalar-fotograf-cektirmek-isteyen-ikigen-
c-dalgalara-kapildi,iA8sRW7U4kuNKNO02plDksA/1

Ojo, O. I, & Ilunga, M. F. (2017). The rainfall factor of cli-
mate change effects on the agricultural environment:
A review. American Journal of Applied Sciences, 14(10),
930-937. https://doi.org/10.3844/ajassp.2017.930.937

Oppenheimer, M., Glavovic, B. C., Hinkel, J., van de Wal,
R., Magnan, A. K., Abd-Elgawad, A., Cai, R., Cifuen-
tes-Jara, M., DeConto, R. M., Ghosh, T., Hay, J., Isla, E,
Marzeion, B., Meyssignac, B., & Sebesvari, Z. (2019).
Sea level rise and implications for low-lying islands,
coasts and communities. Icinde H.-O. Portner, D. C.
Roberts, V. Masson-Delmotte, P. Zhai, M. Tignor, E.
Poloczanska, K. Mintenbeck, A. Alegria, M. Nicolai,
A. Okem, J. Petzold, B. Rama, & N. M. Weyer (Ed.),
IPCC Special Report on the Ocean and Cryosphere in a
Changing Climate (ss. 321-445). Cambridge University
Press. https://doi.org/10.1017/9781009157964.006

Otto, B., & Schleifer, L. (2020, 10 Subat). Domestic water use



grew 600% over the past 50 years. World Resources Ins-
titute. https://www.wri.org/insights/domestic-water-u-
se-grew-600-over-past-50-years

Palin, E. J., Thornton, H. E., Mathison, C. T., McCarthy, R.
E, Clark, R. T., & Dora, J. (2013). Future projections
of temperature-related climate change impacts on the
railway network of Great Britain. Climatic Change, 120,
71-93. https://doi.org/10.1007/s10584-013-0810-8

Palko, K., & Lemmen, D. S. (Ed.). (2017). Climate risks and
adaptation practices for the Canadian transportation se-
ctor 2016. Government of Canada.

Pan, Z., & Liu, H. (2020). Impact of human projects on
storm surge in the Yangtze estuary. Ocean Engine-
ering, 196, 106792. https://doi.org/10.1016/j.0cea-
neng.2019.106792

Panchireddi, B., & Ghosh, J. (2019). Cumulative vulnera-
bility assessment of highway bridges considering cor-
rosion deterjoration and repeated earthquake events.
Bulletin of Earthquake Engineering, 17(3), 1603-1638.
https://doi.org/10.1007/s10518-018-0509-3

Panteli, M., & Mancarella, P. (2015). Influence of extreme
weather and climate change on the resilience of power
systems: Impacts and possible mitigation strategies.
Electric Power Systems Research, 127, 259-270. https://
doi.org/10.1016/j.epsr.2015.06.012

Parris, A., Bromirski, P, Burkett, V., Cayan, D., Culver, M.,
Hall, J., Horton, R., Knuuti, K., Moss, R., Obeysekera,
J., Sallenger, A., & Weiss, J. (2012). Global sea level rise
scenarios for the United States National Climate As-
sessment. National Oceanic and Atmospheric Admi-
nistration.  https://repository.library.noaa.gov/view/
noaa/11124

Pathak, S., Chielie, M., & Kusre, B. C. (2024, 30 Eyliil).
Changing rainfall patterns in Nagaland call for regi-
on-specific water management strategies. Down To
Earth. https://www.downtoearth.org.in/climate-c-
hange/changing-rainfall-patterns-in-nagaland-requi-
res-call-for-region-specific-water-management-strate-
gies

Penn, 1. (2024, 3 Haziran). Abnormally dry Canada taps
U.S. energy, reversing usual flow. The New York Times.
https://www.nytimes.com/2024/06/03/business/ener-
gy-environment/canada-hydropower-electric-grids.
html

Pereira, P.,, & Pais, . (2017). Main flexible pavement and mix
design methods in Europe and challenges for the deve-
lopment of a European method. Journal of Traffic and
Transportation Engineering (English Edition), 4(4), 316-
346. https://doi.org/10.1016/j.jtte.2017.06.001

Perera, A. T. D., Nik, V. M., Chen, D., Scartezzini, J.-L., &
Hong, T. (2020). Quantifying the impacts of climate
change and extreme climate events on energy systems.
Nature Energy, 5, 150-159. https://doi.org/10.1038/
$41560-020-0558-0

Phuong, T. T, Vien, T. D,, Son, C. T, Thuy, D. T., & Grei-
ving, S. (2024). Impact of climate change on agricultu-
ral production and food security: A case study in the
Mekong River Delta of Vietnam. Sustainability, 16(17),
7776. https://doi.org/10.3390/sul6177776

287

Kaynaklar

Plane, E., Hill, K., & May, C. (2019). A rapid assessment
method to identify potential groundwater flooding ho-
tspots as sea levels rise in coastal cities. Water, 11(11),
2228. https://doi.org/10.3390/w11112228

Prete, G. (2024, 29 Ocak). Tuvalu’s sinking reality: How
climate change is threatening the small island nati-
on. Earth.org. https://earth.org/tuvalus-sinking-rea-
lity-how-climate-change-is-threatening-a-small-is-
land-nation/

Prisco, J. (2023, 22 Temmuz). Why high temperatures can
make planes too heavy to take off. CNN. https://edition.
cnn.com/travel/article/climate-change-airplane-take-
off-scn

Prosser, M. C., Williams, P. D., Marlton, G. J., & Harrison,
R. G. (2023). Evidence for large increases in clear-a-
ir turbulence over the past four decades. Geophysical
Research Letters, 50(11), €2023GL103814. https://doi.
org/10.1029/2023GL103814

Probstl-Haider, U., Hodl, C., Ginner, K., & Borgwardt, E
(2021). Climate change: Impacts on outdoor activities
in the summer and shoulder seasons. Journal of Out-
door Recreation and Tourism, 34, 100344. https://doi.
0rg/10.1016/j.jort.2020.100344

Purtill, J. (2024, 23 Ocak). Why hot Australian cities keep
laying dark heat-absorbing asphalt, and not pale “cool
roads”. ABC Science. https://www.abc.net.au/news/
science/2024-01-24/why-australia-builds-dark-roa-
ds-despite-heatwaves-climate-change/103375122

Qi, A., Holland, R. A., Taylor, G., & Richter, G. M. (2018).
Grassland futures in Great Britain: Productivity assess-
ment and scenarios for land use change opportunities.
Science of the Total Environment, 634, 1108-1118. htt-
ps://doi.org/10.1016/j.scitotenv.2018.03.395

Qian, J., Miao, S., Tapper, N., Xie, J., & Ingleton, G. (2020).
Investigation on airport landscape cooling associa-
ted with irrigation: A case study of Adelaide Airport,
Australia. Sustainability, 12(19), 8123. https://doi.
0rg/10.3390/su12198123

Raza, A., Razzag, A., Mehmood, S. S., Zou, X., Zhang, X,,
Lv, Y., & Xu, J. (2019). Impact of climate change on
crops adaptation and strategies to tackle its outcome:
A review. Plants, 8(2), 34. https://doi.org/10.3390/
plants8020034

Ren, X, Lu, Y., O’Neill, B. C., & Weitzel, M. (2018). Econo-
mic and biophysical impacts on agriculture under 1.5
°C and 2 °C warming. Environmental Research Letters,
13(11), 115006. https://doi.org/10.1088/1748-9326/aa-
e6ad

Ritchie, P. D. L., Harper, A. B., Smith, G. S., Kahana, R,
Kendon, E. J., Lewis, H., Fezzi, C., Halleck-Vega, S.,
Boulton, C. A., & Bateman, 1. J. (2019). Large changes
in Great Britain’s vegetation and agricultural land-use
predicted under unmitigated climate change. Environ-
mental Research Letters, 14(11), 114012. https://doi.
0rg/10.1088/1748-9326/ab492b

Rivington, M., Matthews, K. B., Buchan, K., Miller, D. G,,
Bellocchi, G., & Russell, G. (2013). Climate change im-
pacts and adaptation scope for agriculture indicated by
agro-meteorological metrics. Agricultural Systems, 114,
15-31. https://doi.org/10.1016/j.agsy.2012.08.003



Kaynaklar

Rizzetto, F. (2020). Effects of climate change on the morp-
hological stability of the Mediterranean coasts: Con-
sequences for tourism. iginde W. Leal Filho, G. J. Nagy,
M. Borga, P. D. Chévez Muiioz, & A. Magnuszewski
(Ed.), Climate change, hazards and adaptation options:
Handling the impacts of a changing climate (ss. 761-
775). Springer.

Rodrigue, J.-P. (2024). The geography of transport
systems  (6th  ed.).  Routledge.  https://doi.
org/10.4324/9781003343196

Rosegrant, M. W,, Cai, X., & Cline, S. A. (2002). World water
and food to 2025: Dealing with scarcity. International
Food Policy Research Institute.

Rosenberger, J. M., Schaefer, A. J., Goldsman, D., Johnson,
E. L., Kleywegt, A. J., & Nembhauser, G. L. (2002). A
stochastic model of airline operations. Transportati-
on Science, 36(4), 357-449. https://doi.org/10.1287/
trsc.36.4.357.551

Rosinska, W., Jurasz, J., Przestrzelska, K., Wartalska, K., &
Kazmierczak, B. (2024). Climate change’s ripple effect
on water supply systems and the water-energy nexus: A
review. Water Resources and Industry, 32, 100266. htt-
ps://doi.org/10.1016/j.wri.2024.100266

Ross, A. C., Najjar, R. G., Li, M., Mann, M. E,, Ford, S. E., &
Katz, B. (2015). Sea-level rise and other influences on
decadal-scale salinity variability in a coastal plain es-
tuary. Estuarine, Coastal and Shelf Science, 157, 79-92.
https://doi.org/10.1016/j.ecss.2015.01.022

Rotta Loria, A. E, & Coulibaly, J. B. (2021). Thermally indu-
ced deformation of soils: A critical overview of pheno-
mena, challenges and opportunities. Geomechanics for
Energy and the Environment, 25, 100193. https://doi.
org/10.1016/j.gete.2020.100193

Russo, S., Sillmann, J., Sippel, S., Barcikowska, M. J., Ghi-
setti, C., Smid, M., & O’Neill, B. (2019). Half a degree
and rapid socioeconomic development matter for he-
atwave risk. Nature Communications, 10, 136. https://
doi.org/10.1038/s41467-018-08070-4

Saadi, S., Todorovic, M., Tanasijevic, L., Pereira, L. S., Pizzi-
galli, C., & Lionello, P. (2015). Climate change and Me-
diterranean agriculture: Impacts on winter wheat and
tomato crop evapotranspiration, irrigation require-
ments and yield. Agricultural Water Management, 147,
103-115. https://doi.org/10.1016/j.agwat.2014.05.008

Sadler, J. M., Haselden, N., Mellon, K., Hackel, A., Son, V,,
Mayfield, J., Blase, A., & Goodall, J. L. (2017). Impact
of sea-level rise on roadway flooding in the Hampton
Roads region, Virginia. Journal of Infrastructure Sys-
tems, 23(4), 04017026. https://doi.org/10.1061/(ASCE)
1S.1943-555X.00003

Saha, M., & Eckelman, M. J. (2014). Urban scale mapping of
concrete degradation from projected climate change.
Urban Climate, 9, 101-114. https://doi.org/10.1016/j.
uclim.2014.07.007

Samenow, J. (2018, 28 Agustos). Hawaii’s rain from Hur-
ricane Lane, topping 50 inches, is among most extre-
me in U.S. records. The Washington Post. https://www.
washingtonpost.com/news/capital-weather-gang/
wp/2018/08/27/hawaiis-rain-from-hurricane-lane-
topping-50-inches-ranks-among-most-extreme-on-
record-in-u-s/

288

Sandifer, P. A., & Sutton-Grier, A. E. (2014). Connecting
stressors, ocean ecosystem services, and human health.
Journal of the Royal Society of Medicine, 38(3), 157-167.
https://doi.org/10.1111/1477-8947.12047

Sathaye, J. A, Dale, L. L., Larsen, P. H,, Fitts, G. A., Koy, K.,
Lewis, S. M., & Pereira de Lucena, A. F. (2013). Rising
temps, tides, and wildfires: Assessing the risk to Cali-
fornia’s energy infrastructure from projected climate
change. IEEE Power and Energy Magazine, 11(3), 32-
45. https://doi.org/10.1109/MPE.2013.2245582

Satta, A., Puddu, M., Venturini, S., & Giupponi, C. (2017).
Assessment of coastal risks to climate change-related
impacts at the regional scale: The case of the Mediter-
ranean region. International Journal of Disaster Risk
Reduction, 24, 284-296. https://doi.org/10.1016/].ijd-
1r.2017.06.018

Schewe, J., Heinke, J., Gerten, D., Haddeland, 1., Arnell, N.
W, Clark, D. B., Dankers, R., Eisner, S., Fekete, B. M.,
Colén-Gonzélez, E. J., Gosling, S. N., Kim, H., Liu, X,,
Masaki, Y., Portmann, E T., Satoh, Y., Stacke, T., Tang,
Q., Wada, Y., Wisser, D., Albrecht, T., Frieler, K., Pion-
tek, F., Warszawski, L., & Kabat, P. (2014). Multimodel
assessment of water scarcity under climate change. Pro-
ceedings of the National Academy of Sciences, 111(9),
3245-3250. https://doi.org/10.1073/pnas.1222460110

Schuldt, S. J., Nicholson, M. R., Adams, Y. A., I, & Delorit,
J. D. (2021). Weather-related construction delays in a
changing climate: A systematic state-of-the-art review.
Sustainability, 13(5), 2861. https://doi.org/10.3390/
sul3052861

Schuur, E. A. G., McGuire, A. D., Schidel, C., Grosse, G.,
Harden, J. W,, Hayes, D. J., Hugelius, G., Koven, C. D,,
Kuhry, P, Lawrence, D. M., Natali, S. M., Olefeldt, D.,
Romanovsky, V. E., Schaefer, K., Turetsky, M. R., Treat,
C. C., & Vonk, J. E. (2015). Climate change and the per-
mafrost carbon feedback. Nature, 520, 171-179. https://
doi.org/10.1038/nature14338

Schwartz, H. G., Meyer, M., Burbank, C. J., Kuby, M., Os-
ter, C., Posey, J., Russo, E. J., & Rypinski, A. (2014).
Transportation. iginde J. M. Melillo, T. (T. C.) Rich-
mond, & G. W. Yohe (Ed.), Climate change impacts
in the United States: The Third National Climate As-
sessment (ss. 130-149). U.S. Global Change Research
Program. https://repositorylibrary.noaa.gov/view/
noaa/19485

Seabrook, A. (2024, 4 Mart). Severn Beach rail line ‘thre-
atened’ by sea level rise. BBC News. https://www.bbc.
com/news/uk-england-bristol-68468499

Sehgal, A., Sita, K., Siddique, K. H. M., Kumar, R., Bhogi-
reddy, S., Varshney, R. K., Hanumantha Rao, B., Nair,
R. M,, Prasad, P. V. V., & Nayyar, H. (2018). Drought
or/and heat-stress effects on seed filling in food crops:
Impacts on functional biochemistry, seed yields, and
nutritional quality. Frontiers in Plant Science, 9, 1705.
https://doi.org/10.3389/fpls.2018.01705

Semenov, M. A. (2009). Impacts of climate change on wheat
in England and Wales. Journal of the Royal Society Inter-

face, 6, 343-350. https://doi.org/10.1098/rsif.2008.0285

Setboonsarng, C., & Wongcha-um, P. (2024, 22 Mayis).
Singapore Airlines flight hits severe turbulence, one
passenger dead. Reuters. https://www.reuters.com/



world/asia-pacific/singapore-airlines-flight-makes-e-
mergency-landing-bangkok-30-injured-thai-me-
dia-2024-05-21/

Sha’arani, S., Sabri, N. S. A., Hamdi, N. A, & Riyadi, E
A. (2022). Climate change adaptation measures in
the agricultural sector in Southeast Asia: A mini-re-
view. IOP Conference Series: Earth and Environmental
Science, 1091, 012036. https://doi.org/10.1088/1755-
1315/1091/1/012036

Shaw, T. A., & Miyawaki, O. (2024). Fast upper-level jet
stream winds get faster under climate change. Nature
Climate Change, 14, 61-67. https://doi.org/10.1038/
§41558-023-01884-1

Sheehan, R. (2019). Climate change and winter weather im-
pacts. Journal of Airport Management, 13(4), 345-353.

Shortridge, J. (2019). Observed trends in daily rainfall vari-
ability result in more severe climate change impacts to
agriculture. Climatic Change, 157, 429-444. https://doi.
0rg/10.1007/s10584-019-02555-x

Shrivastava, P.,, & Kumar, R. (2015). Soil salinity: A serious
environmental issue and plant growth promoting bac-
teria as one of the tools for its alleviation. Saudi Jour-
nal of Biological Sciences, 22(2), 123-131. https://doi.
0rg/10.1016/j.5jbs.2014.12.001

Sisson, P. (2023, 5 Eyliil). ‘Adaptation cost of anguish’:
How extreme heat is slowing down construction. Bis-
now. https://www.bisnow.com/national/news/top-ta-
lent/adaptation-cost-of-anguish-rising-heat-brin-
gs-risk-of-rising-costs-for-construction-120521

Skendzié, S., Zovko, M., Zivkovié, L. P, Le$i¢, V., & Lemi¢,
D. (2021). The impact of climate change on agricultural
insect pests. Insects, 12(5), 440. https://doi.org/10.3390/
insects12050440

Spinoni, J., Barbosa, P, Bucchignani, E., Cassano, J., Cava-
zos, T., Christensen, J. H., Christensen, O. B., Coppola,
E., Evans, J., Geyer, B., Giorgi, F, Hadjinicolaou, P,, Ja-
cob, D., Katzfey, J., Koenigk, T., Laprise, R., Lennard,
C. J., Kurnaz, M. L., Li, D., Llopart, M., McCormick,
N., Naumann, G., Nikulin, G., Ozturk, T., Panitz, H.,
Porfirio da Rocha, R., Rockel, B., Solman, S. A., Syktus,
J., Tangang, E,, Teichmann, C., Vautard, R., Vogt, J. V.,
Winger, K., Zittis, G., & Dosio, A. (2020). Future glo-
bal meteorological drought hot spots: A study based on
CORDEX data. Journal of Climate, 33(9), 3635-3661.
https://doi.org/10.1175/JCLI-D-19-0084.1

Stanway, D. (2024, 21 Mayis). Oil shipments at risk from
rising sea levels, think tank warns. Reuters. https://
www.reuters.com/business/energy/oil-shipments-risk-
rising-sea-levels-think-tank-warns-2024-05-21/

Stephan, A., Crawford, R. H., & de Myttenaere, K. (2013).
Multi-scale life cycle energy analysis of a low-density
suburban neighbourhood in Melbourne, Australia.
Building and Environment, 68, 35-49. https://doi.or-
¢/10.1016/j.buildenv.2013.06.003

Stoner, A. M. K., Daniel, J. S, Jacobs, ]J. M., Hay-
hoe, K., & Scott-Fleming, I. (2019). Quantif-
ying the impact of climate change on flexible pa-
vement performance and lifetime in the United
States. Transportation Research Record: Journal of the
Transportation Research Board, 2673(1), 110-122. htt-

289

Kaynaklar

ps://doi.org/10.1177/0361198118821877

Strauss, B. H., Orton, P. M., Bittermann, K., Buchanan, M.
K., Gilford, D. M., Kopp, R. E., Kulp, S., Massey, C., de
Moel, H., & Vinogradov, S. (2021). Economic dama-
ges from Hurricane Sandy attributable to sea level rise
caused by anthropogenic climate change. Nature Com-
munications, 12, 2720. https://doi.org/10.1038/s41467-
021-22838-1

Tabari, H. (2020). Climate change impact on flood and ext-
reme precipitation increases with water availability.
Scientific Reports, 10, 13768. https://doi.org/10.1038/
541598-020-70816-2

Tamiru, L., & Fekadu, H. (2019). Effects of climate chan-
ge variability on agricultural productivity. Interna-
tional Journal of Environmental Sciences & Natural
Resources, 17(1), 555953. https://doi.org/10.19080/
IJESNR.2019.17.555953

Tamm, O., Saaremie, E., Rahkema, K., Jaagus, J., & Tamm,
T. (2023). The intensification of short-duration rainfall
extremes due to climate change-Need for a frequent
update of intensity-duration-frequency curves. Cli-
mate Services, 30, 100349. https://doi.org/10.1016/j.
cliser.2023.100349

Tan, D. (2024, 24 Eyliil). We never imagined we’d have to
urgently deal with fast rising seas. China Water Risk.
https://www.cwrrr.org/opinions/we-never-imagi-
ned-wed-have-to-urgently-deal-with-fast-rising-seas/

Tanasijevic, L., Todorovic, M., Pereira, L. S., Pizzigalli, C.,
& Lionello, P. (2014). Impacts of climate change on
olive crop evapotranspiration and irrigation require-
ments in the Mediterranean region. Agricultural Wa-
ter Management, 144, 54-68. https://doi.org/10.1016/j.
agwat.2014.05.019

Tanno, S., & Nicholls, C. (2024, 26 Mayis). 12 people inju-
red during turbulence on Qatar Airways flight. CNN.
https://edition.cnn.com/2024/05/26/world/qatar-a-
irways-turbulence-dublin-injured-intl

Taylor, M. (2024, 5 Subat). Climate change is causing a pot-
hole plague. Are robots and self-healing pavement the
solution? BBC Future. https://www.bbc.com/future/
article/20240124-climate-change-is-causing-a-po-
thole-plague-are-robots-and-self-healing-pave-
ment-the-solution

Terorotua, H., Duvat, V. K. E., Maspataud, A., & Ouriqua, J.
(2020). Assessing perception of climate change by rep-
resentatives of public authorities and designing coastal
climate services: Lessons learnt from French Polynesia.
Frontiers in Marine Science, 7. https://doi.org/10.3389/
fmars.2020.00160

Tervo, K. (2008). The operational and regional vulnerability
of winter tourism to climate variability and change: The
case of Finnish nature-based tourism entrepreneurs.
Scandinavian Journal of Hospitality and Tourism, 8(4),
317-332. https://doi.org/10.1080/15022250802553696

Thacker, S., Kelly, S., Pant, R., & Hall, J. W. (2018). Evalua-
ting the benefits of adaptation of critical infrastructu-
res to hydrometeorological risks. Risk Analysis, 38(1),
134-150. https://doi.org/10.1111/risa.12839

Thaduri, A., Garmabaki, A., & Kumar, U. (2021). Impact of
climate change on railway operation and maintenance



Kaynaklar

in Sweden: A state-of-the-art review. Maintenance, Re-
liability and Condition Monitoring (MRCM), 1(2), 52-
70. https://doi.org/10.21595/mrcm.2021.22136

The Thaiger. (2020, 8 Ocak). Bangkok authorities roll out
the water trucks for free drinking water. The Thai-
ger.  https://www.thethaiger.com/hot-news/environ-
ment/bangkok-authorities-roll-out-the-water-tru-
cks-for-free-drinking-water/

Thomson, E. (2024, 2 Ocak). Cities are using nature to cut
urban temperatures-by 2 °C in one case. World Econo-
mic Forum. https://www.weforum.org/stories/2024/01/
nature-positive-cities-tackle-extreme-heat/

Topbas, G., & Erkalan, B. (2024, 20 Aralik). Tiirkiye 2024’te
elektrik iiretiminin yiizde 22’sini hidroelektrik sant-
rallerinden karsiladi. Anadolu Ajansi. https://www.
aa.com.tr/tr/ekonomi/turkiye-2024te-elektrik-u-
retiminin-yuzde-22sini-hidroelektrik-santrallerin-
den-karsiladi/3429734#

Topham, G. (2022, 19 Temmuz). Why do Britain’s roads
melt and its rails buckle in heat? The Guardian. https://
www.theguardian.com/business/2022/jul/19/why-do-
es-britains-tarmac-melt-and-its-rails-buckle-in-heat

Toreti, A., Naveau, P,, Zampieri, M., Schindler, A., Scoc-
cimarro, E., Xoplaki, E., Dijkstra, H. A., Gualdi, S., &
Luterbacher, J. (2013). Projections of global changes
in precipitation extremes from Coupled Model Inter-
comparison Project Phase 5 models. Geophysical Re-
search Letters, 40, 4887-4892. https://doi.org/10.1002/
grl.50940

Torres, M., Howitt, R., & Rodrigues, L. (2019). Analyzing ra-
infall effects on agricultural income: Why timing mat-
ters. EconomiA, 20(1), 1-14. https://doi.org/10.1016/j.
econ.2019.03.006

Touloumidis, D., Madas, M., Zeimpekis, V., & Ayfanto-
poulou, G. (2025). Weather-related disruptions in
transportation and logistics: A systematic literature re-
view and a policy implementation roadmap. Logistics,
9(1), 32. https://doi.org/10.3390/logistics9010032

Tripathi, A., Tripathi, D. K., Chauhan, D. K., Kumar, N., &
Singh, G. S. (2016). Paradigms of climate change impa-
cts on some major food sources of the world: A review
on current knowledge and future prospects. Agricultu-
re, Ecosystems ¢ Environment, 216, 356-373. https://
doi.org/10.1016/j.agee.2015.09.034

TRT Haber. (2023, 27 Kasim). Ordu’da yolcu ugagi inis si-
rasinda firtina nedeniyle pisti pas gecti. https://www.trt-
haber.com/haber/turkiye/orduda-yolcu-ucagi-inis-si-
rasinda-firtina-nedeniyle-pisti-pas-gecti-816169.html

Turp, M. T., An, N, Bilgin, B., $imsir, G., Orgen, B., & Kur-
naz, M. L. (2024). Projected summer tourism potential
of the Black Sea region. Sustainability, 16(1), 377. htt-
ps://doi.org/10.3390/sul16010377

Turkes, M., Turp, M. T., An, N., Ozturk, T., & Kurnaz,
M. L. (2020). Impacts of climate change on precipi-
tation climatology and variability in Turkey. Icinde
N. B. Harmancioglu & D. Altinbilek (Ed.), Water re-
sources of Turkey (ss. 467-491). Springer. https://doi.
org/10.1007/978-3-030-11729-0_14

Ullah, I., Fayaz, M., Aman, M., & Kim, D. (2022). Toward
autonomous farming-A novel scheme based on lear-

290

ning to prediction and optimization for smart green-
house environment control. IEEE Internet of Things
Journal, 9(24), 25300-25323. https://doi.org/10.1109/
JIOT.2022.3196053

Underwood, B. S., Guido, Z., Gudipudi, P., & Feinberg, Y.
(2017). Increased costs to US pavement infrastructure
from future temperature rise. Nature Climate Change,
7,704-707. https://doi.org/10.1038/nclimate3390

UNDP/CEDRO. (2013). Hydropower from non-river sour-
ces: The potential in Lebanon. https://files.acquia.undp.
org/public/migration/lb/Hydropower-From-Non-Ri-
ver-Sources.pdf

United Nations Economic Commission for Europe (UNE-
CE). (2020). Climate change impacts and adaptation
for international transport networks and nodes. United
Nations Economic Commission for Europe. https://
unece.org/sites/default/files/2021-01/ECE-TRANS-
283e_web.pdf

UNWTO. (2021). Tourism highlights, 2020 edition. Uni-
ted Nations World Tourism Organization. https://doi.
org/10.18111/9789284422456

Uryupova, E. (2024, 30 Nisan). Climate change and chal-
lenges of navigation in the Arctic: How safe are we?
The Arctic Institute. https://www.thearcticinstitute.org/
climate-change-challenges-navigation-arctic-how-sa-
fe-are-we/

Valdez, B., Schorr, M., Zlatev, R., Carrillo, M., Stoytcheva,
M., Alvarez, L., Eliezer, A., & Rosas, N. (2012). Envi-
ronmental and industrial corrosion. iginde B. Valdez
Salas & M. Schorr (Ed.), Environmental and industrial
corrosion: Practical and theoretical aspects (ss. 19-54).
IntechOpen. https://doi.org/10.5772/51987

van Houdt, J. (2010, 9 Agustos). Maeslantkering northern
half 2 [Fotograf]. Rijkswaterstaat / Wikimedia Com-
mons. https://commons.wikimedia.org/wiki/File:Ma-
eslantkering northern_half 2.jpg

Van Houtven, G., Gallaher, M., Woollacott, J., & Decker, E.
(2022). Act now or pay later: The costs of climate inac-
tion for ports and shipping. RTT International. https://
www.edf.org/sites/default/files/press-releases/RTI-E-
DF%20Act%20Now%200r%20Pay%20Later%20Cli-
mate%20Impact%20Shipping.pdf

van Sante, M. (2024, 15 Nisan). Construction companies
see efficiency gains due to milder winters. ING Think.
https://think.ing.com/articles/milder-winters-are-en-
hancing-the-efficiency-of-contractors/

Villalba-Sanchis, L., Insa Franco, R., Salvador Zuriaga, P, &
Martinez Fernandez, P. (2020). Risk of increasing tem-
perature due to climate change on operation of the Spa-
nish rail network. Transportation Research Procedia,
45, 5-12. https://doi.org/10.1016/j.trpro.2020.02.056

Vinayachandran, P. N,, Seng, D. C., & Schmid, E A. (2022).
Climate change and coastal systems. iginde E. R. Ur-
ban Jr. & V. Ittekkot (Ed.), Blue economy: An ocean
science perspective (ss. 341-377). Springer. https://doi.
org/10.1007/978-981-19-5065-0_12

Viola, E, & Celauro, C. (2015). Effect of climate change
on asphalt binder selection for road construction in
Italy. Transportation Research Part D: Transport and
Environment, 37, 40-47. https://doi.org/10.1016/j.



trd.2015.04.012

Vogiatzis, K., Kassomenos, P, Gerolymatou, G., Valam-
vanos, P., & Anamaterou, E. (2021). Climate change
adaptation studies as a tool to ensure airport’s susta-
inability: The case of Athens International Airport (A.
I. A.). Science of The Total Environment, 754, 142153.
https://doi.org/10.1016/j.scitotenv.2020.142153

Vose, R. S., Easterling, D. R., Kunkel, K. E., LeGrande, A. N,
& Wehner, M. E. (2017). Temperature changes in the
United States. Icinde D. J. Wuebbles, D. W. Fahey, K. A.
Hibbard, D. J. Dokken, B. C. Stewart, & T. K. Maycock
(Ed.), Climate science special report: Fourth National
Climate Assessment, Volume I (ss. 185-206). U.S. Global
Change Research Program. https://doi.org/10.7930/
JON29V45

Vousdoukas, M. 1., Mentaschi, L., Voukouvalas, E., Verlaan,
M., Jevrejeva, S., Jackson, L. P, & Feyen, L. (2018). Glo-
bal probabilistic projections of extreme sea levels show
intensification of coastal flood hazard. Nature Commu-
nications, 9, 2360. https://doi.org/10.1038/s41467-018-
04692-w

Vu, K. A. T, & Stewart, M. G. (2000). Structural reliability of
concrete bridges including improved chloride-induced
corrosion models. Structural Safety, 22(4), 313-333. ht-
tps://doi.org/10.1016/S0167-4730(00)00018-7

Wada, Y., Florke, M., Hanasaki, N., Eisner, S., Fischer, G.,
Tramberend, S., Satoh, Y., van Vliet, M. T. H., Yillia, P,
Ringler, C., Burek, P., & Wiberg, D. (2016). Modelling
global water use for the 21st century: The Water Futu-
res and Solutions (WFaS) initiative and its approaches.
Geoscientific Model Development, 9, 175-222. https://
doi.org/10.5194/gmd-9-175-2016

Wagman, D. (2013, 1 Temmuz). Water issues challenge
power generators. POWER. http://www.powermag.
com/water-issues-challenging-power-generators/?pa-
genum=1

Walsh, M. K., Backlund, P, Buja, L., DeGaetano, A., Mel-
nick, R., Prokopy, L., Takle, E., Todey, D., & Ziska, L.
(2020). Climate indicators for agriculture (USDA Tech-
nical Bulletin 1953). U.S. Department of Agriculture.
https://doi.org/10.25675/10217/210930

Wang, G., Luo, T,, Luo, H.,, Liu, R,, Liu, Y., & Liu, Z. (2024).
A comprehensive review of building lifecycle carbon
emissions and reduction approaches. City and Built
Environment, 2, 12. https://doi.org/10.1007/s44213-
024-00036-1

Wang, S., & Zhang, Z. (2011). Effects of climate change on
water resources in China. Climate Research, 47, 77-82.
https://doi.org/10.3354/cr00965

Wang, J., Vanga, S. K., Saxena, R,, Orsat, V., & Raghavan,
V. (2018). Effect of climate change on the yield of ce-
real crops: A review. Climate, 6(2), 41. https://doi.
0rg/10.3390/cli6020041

Wang, T., Qu, Z., Nichol, T., Yang, Z., Dimitriu, D., Clarke,
G., & Bowden, D. (2018). Impacts of climate change on
rail systems: A new climate risk analysis model. iginde
S. Haugen, A. Barros, C. Gulijk, T. Kongsvik, & J. E.
Vinnem (Ed.), Safety and reliability-Safe societies in a
changing world (ss. 2771-2779). CRC Press.

Wang, Y., Zhou, Z., Betrie, G., Zhang, K., & Yan, E. (2025).

291

Kaynaklar

Power generation-cooling water nexus: Impacts of
cooling water shortage on power system operation-A
simulation case study in Illinois, U.S. Applied Energy,
377(Part B), 124440. https://doi.org/10.1016/j.apener-
gy.2024.124440

Weiskopf, S. R., Rubenstein, M. A., Crozier, L. G., Gaichas,
S., Griffis, R., Halofsky, J. E., Hyde, K. J. W., Morelli, T.
L., Morisette, J. T., Mufioz, R. C., Pershing, A. J., Peter-
son, D. L., Poudel, R., Staudinger, M. D., Sutton-Grier,
A. E., Thompson, L., Vose, J., Weltzin, J. E, & Whyte,
K. P. (2020). Climate change effects on biodiversity,
ecosystems, ecosystem services, and natural resource
management in the United States. Science of The Total
Environment, 733, 137782. https://doi.org/10.1016/j.
scitotenv.2020.137782

Whiting, K. (2018, 2 Ekim). What a flooded Japanese
airport tells us about rising sea levels. World Economic
Forum.  https://www.weforum.org/stories/2018/10/
japan-s-flooded-airport-demonstrates-the-thre-
at-from-rising-seas/

Wilbanks, T., Fernandez, S., Backus, G., Garcia, P, Jonietz,
K., Kirshen, P, Savonis, M., Solecki, B., & Toole, L.
(2012). Climate change and infrastructure, urban sys-
tems, and vulnerabilities: Technical report for the U.S.
Department of Energy in support of the National Clima-
te Assessment (29 Subat 2012). Oak Ridge National La-
boratory. http://www.esd.ornl.gov/eess/Infrastructure.
pdf

Williams, P. D. (2017). Increased light, moderate, and seve-
re clear-air turbulence in response to climate change.
Advances in Atmospheric Sciences, 34, 576-586. https://
doi.org/10.1007/s00376-017-6268-2

Woolmer’s Exeter and Plymouth Gazette. (1846, Ekim).
Visit of the South Devon directors to the Dawlish ca-
tastrophe. British Newspaper Archive. https://www.bri-
tishnewspaperarchive.co.uk

World Bank. (t.y.). Agriculture, value added (% of GDP)-Le-
banon. https://data.worldbank.org/indicator/NV.AGR.
TOTL.ZS?locations=LB

World Bank. (2015, 17 $ubat). Salinity intrusion in a chan-
ging climate scenario will hit coastal Bangladesh
hard. https://www.worldbank.org/en/news/featu-
re/2015/02/17/salinity-intrusion-in-changing-clima-
te-scenario-will-hit-coastal-bangladesh-hard

World Meteorological Organization (WMO). (2024). State
of the global climate 2023 (WMO No. 1347). https://
library.wmo.int/records/item/68835-state-of-the-glo-
bal-climate-2023

World Resources Institute (WRI). (t.y.). Aqueduct Water
Risk Atlas. https://www.wri.org/applications/aqueduct/
water-risk-atlas/

World Travel and Tourism Council (WTTC). (2021). Travel
& tourism economic impact 2021: Global economic im-
pact & trends 2021. World Travel and Tourism Council.
https://wttc.org/Portals/0/Documents/Reports/2021/
Global%20Economic%20Impact%20and%20Tren-
ds%202021.pdf

World Travel and Tourism Council (WTTC). (2022). Eco-
nomic impact reports. World Travel and Tourism Coun-
cil.  https://wttc.org/research/economic-impact#:~:-



Kaynaklar

text=In%202022%2C%20the%20Travel%20%26 %20
Tourism,and%200nly%2011.4%25%20below%202019

World Water Assessment Programme (WWAP). (2018).
The United Nations World Water Development Report
2018: Nature-based solutions for water. UNESCO Wor-
Id Water Assessment Programme. https://unesdoc.
unesco.org/ark:/48223/pt0000261424

Yawson, D. O,, Ball, T., Adu, M. O., Mohan, S., Mulholland,
B. J., & White, P. J. (2016). Simulated regional yields
of spring barley in the United Kingdom under pro-
jected climate change. Climate, 4(4), 54. https://doi.
org/10.3390/cli4040054

Yerushalmy, J. (2023, 22 Aralik). Changing climate casts
a shadow over the future of the Panama Canal-and
global trade. The Guardian. https://www.theguardian.
com/environment/2023/dec/22/changing-climate-
casts-a-shadow-over-the-future-of-the-panama-canal-
and-global-trade

Yesudian, A. N., & Dawson, R. J. (2021). Global analysis of
sea level rise risk to airports. Climate Risk Management,
31, 100266. https://doi.org/10.1016/j.crm.2020.100266

Yi, W,, & Chan, A. P. C. (2017). Effects of heat stress on
construction labor productivity in Hong Kong: A case
study of rebar workers. International Journal of Envi-
ronmental Research and Public Health, 14(9), 1055. htt-
ps://doi.org/10.3390/ijerph14091055

Young, L. (2024, 11 Nisan). Builders out of pocket from
continual bad weather. BBC News. https://www.bbc.
com/news/articles/c3gqk5233560

Zamuda, C,, Bilello, D. E., Conzelmann, G., Mecray, E., Sat-
sangi, A., Tidwell, V., & Walker, B. J. (2018). Energy
supply, delivery, and demand. Iqinde D. R. Reidmiller,
C. W. Avery, D. R. Easterling, K. E. Kunkel, K. L. M.
Lewis, T. K. Maycock, & B. C. Stewart (Ed.), Impacts,
risks, and adaptation in the United States: Fourth Na-
tional Climate Assessment, Volume II (ss. 165-192).
U.S. Global Change Research Program. https://doi.
org/10.7930/NCA4.2018.CH4

Zerkel, E., Gilbert, M., & Elamroussi, A. (2023, 29 Eyliil).
New York City under flood watch as Northeast braces
for heavy rainfall amid climate extremes. CNN. https://
edition.cnn.com/2023/09/29/weather/new-york-cit-
y-northeast-rain-flood-forecast-climate-friday

Zhang, Q., Singh, V. P, Sun, P,, Chen, X., Zhang, Z., & Li,
J. (2011). Precipitation and streamflow changes in
China: Changing patterns, causes and implications.
Journal of Hydrology, 410(3-4), 204-216. https://doi.
0rg/10.1016/j.jhydrol.2011.09.017

Zhang, Q.,, Sun, P, Singh, V. P, & Chen, X. (2012). Spati-
al-temporal precipitation changes (1956-2000) and
their implications for agriculture in China. Global
and Planetary Change, 82-83, 86-95. https://doi.or-
g/10.1016/j.gloplacha.2011.12.001

Zhao, C,, Liu, B, Piao, S., Wang, X., Lobell, D. B., Huang,
Y., Huang, M., Yao, Y., Bassu, S., Ciais, P, Durand, J.,
Elliott, J., Ewert, F, Janssens, I. A., Li, T., Lin, E., Liu, Q.,
Martre, P, Miiller, C., Peng, S., Pefiuelas, J., Ruane, A.
C., Wallach, D., Wang, T., Wu, D,, Liu, Z., Zhu, Y., Zhu,
Z., & Asseng, S. (2017). Temperature increase reduces
global yields of major crops in four independent esti-

292

mates. Proceedings of the National Academy of Sciences
of the United States of America, 114(35), 9326-9331. ht-
tps://doi.org/10.1073/pnas.1701762114

Zhao, L., Fan, X., & Hong, T. (2025). Urban heat island ef-
fect: Remote sensing monitoring and assessment-Met-
hods, applications, and future directions. Atmosphere,
16(7), 791. https://doi.org/10.3390/atmos16070791

Zhou, Y., Zhang, N,, Li, C,, Liu, Y., & Huang, P. (2018). Dec-
reased takeoff performance of aircraft due to climate
change. Climatic Change, 151(3-4), 463-472. https://
doi.org/10.1007/s10584-018-2335-7

Zid, C., Kasim, N., & Soomro, A. R. (2020). Effective project
management approach to attain project success, based
on cost-time-quality. International Journal of Project
Organisation and Management, 12(2), 149-163. https://
doi.org/10.1504/IJPOM.2020.106376

Zinzi, M., & Carnielo, E. (2017). Impact of urban tempera-
tures on energy performance and thermal comfort in
residential buildings: The case of Rome, Italy. Energy
and Buildings, 157, 20-29. https://doi.org/10.1016/j.en-
build.2017.05.021

Boliim 5

Arghandeh, R., von Meier, A., Mehrmanesh, L., & Mili, L.
(2016). On the definition of cyber-physical resilience
in power systems. Renewable and Sustainable Ener-
gy Reviews, 58, 1060-1069. https://doi.org/10.1016/].
rser.2015.12.193

Asian Development Bank (ADB). (2021). A system-wide
approach for infrastructure resilience: Technical note.
Asian Development Bank (ADB) and Global Cen-
ter on Adaptation (GCA). https://doi.org/10.22617/
TCS210017-2

Australian Government. (2023). Critical infrastructure
resilience strategy 2023. Australian Government-De-
partment of Home Affairs. https://www.cisc.gov.au/
resources-subsite/Documents/critical-infrastructu-
re-resilience-strategy-2023.pdf

Bacopoulos, P. (2019). Extreme low and high waters due
to a large and powerful tropical cyclone: Hurricane
Irma (2017). Natural Hazards, 98, 939-968. https://doi.
org/10.1007/s11069-018-3327-7

Baldz, V., Dokupilova, D., & Fil¢dk, R. (2021). Participa-
tory multi-criteria methods for adaptation to climate
change. Mitigation and Adaptation Strategies for Global
Change, 26, 15. https://doi.org/10.1007/s11027-021-
09955-4

Broman, G. I., & Robert, K.-H. (2017). A framework for
strategic sustainable development. Journal of Cleaner
Production, 140, 17-31. https://doi.org/10.1016/].jc-
lepro.2015.10.121

Bruneau, M., Chang, S. E., Eguchi, R. T., Lee, G. C., O’Rour-
ke, T. D., Reinhorn, A. M., Shinozuka, M., Tierney, K.,
Wallace, W. A., & von Winterfeldt, D. (2003). A fra-
mework to quantitatively assess and enhance the se-
ismic resilience of communities. Earthquake Spectra,
19(4), 733-752. https://doi.org/10.1193/1.1623497

Cangialosi, J. P, Latto, A. S., & Berg, R. (2018). National
Hurricane Center tropical cyclone report: Hurricane
Irma(NOAA/NWS Report AL112017). National Oce-



anic and Atmospheric Administration. https://www.
nhc.noaa.gov/data/tcr/AL112017_Irma.pdf

Caverzan, A., & Solomos, G. (2014). Review on resilience in
literature and standards for critical built-infrastructure
(Internal report). Publications Office of the European
Union. https://data.europa.eu/doi/10.2788/872668

Chambwera, M., Heal, G., Dubeux, C., Hallegatte, S., Lec-
lerc, L., Markandya, A., McCarl, B. A., Mechler, R., &
Neumann, J. E. (2014). Economics of adaptation. I¢in-
de C. B. Field, V. R. Barros, D. J. Dokken, K. J. Mach, M.
D. Mastrandrea, T. E. Bilir, M. Chatterjee, K. L. Ebi, Y.
O. Estrada, R. C. Genova, B. Girma, E. S. Kissel, A. N.
Levy, S. MacCracken, P. R. Mastrandrea, & L. L. White
(Ed.), Climate change 2014: Impacts, adaptation, and
vulnerability. Part A: Global and sectoral aspects. Cont-
ribution of Working Group II to the Fifth Assessment Re-
port of the Intergovernmental Panel on Climate Change
(ss. 945-977). Cambridge University Press.

Cimellaro, G. P, Christovasilis, I. P, Reinhorn, A. M., De
Stefano, A., & Kirova, T. (2010). L’Aquila earthquake
of April 6, 2009 in Italy: Rebuilding a resilient city to
withstand multiple hazards (MCEER Technical Report
MCEER-10-00010). Multidisciplinary Center for Eart-
hquake Engineering Research.

Dekker, S. W. A., Hollnagel, E., Woods, D. D., & Cook, R.
(2008). Resilience engineering: New directions for ma-
intaining safety in complex systems. Lund University
School of Aviation.

Dutch News. (2023, 31 Ocak). Inburgering with Dutch
News: Key facts about the Great Flood of 1953. https://
www.dutchnews.nl/2023/01/inburgering-with-dut-
ch-news-key-facts-about-the-great-flood-of-1953/

Ellingwood, B. R., Cutler, H., Gardoni, P,, Peacock, W. G.,
van de Lindt, . W., & Wang, N. (2016). The Centerville
virtual community: A fully integrated decision model
of interacting physical and social infrastructure sys-
tems. Sustainable and Resilient Infrastructure, 1(3-4),
95-107. https://doi.org/10.1080/23789689.2016.12550
00

Francis, R., & Bekera, B. (2014). A metric and frameworks
for resilience analysis of engineered and infrastructure
systems. Reliability Engineering & System Safety, 121,
90-103. https://doi.org/10.1016/j.ress.2013.07.004

Gardoni, P. (Ed.). (2017). Risk and reliability analysis: The-
ory and applications. In honor of Prof. Armen Der Ki-
ureghian. Springer. https://doi.org/10.1007/978-3-319-
52425-2

Global Facility for Disaster Reduction and Recovery (GFD-
RR). (t.y.). Building back better in post-disaster recovery.
https://www.gfdrr.org/sites/default/files/Disaster%20
Recovery%20Guidance%20Series-%20Building%20
Back%20Better%20in%20Post-Disaster%20Recovery.
pdf

Guidotti, R., Chmielewski, H., Unnikrishnan, V., Gardoni,
P, McAllister, T., & van de Lindt, J. (2016). Modeling
the resilience of critical infrastructure: The role of
network dependencies. Sustainable and Resilient Inf-
rastructure, 1(3-4), 153-168. https://doi.org/10.1080/2
3789689.2016.1254999

Hawken, P. (Ed.). (2017). Drawdown: The most comprehen-

293

Kaynaklar

sive plan ever proposed to reverse global warming. Pen-
guin Books.

Higgins, A. (2012, 14 Kasim). Lessons for U.S. from a flo-
od-prone land. The New York Times. https://www.
nytimes.com/2012/11/15/world/europe/netherlan-
ds-sets-model-of-flood-prevention.html

Hill, A. C., & Kakenmaster, W. (2020). Resilient infrastruc-
ture: Understanding interconnectedness and long-term
risk. I¢inde R. Colker (Ed.), Optimizing community in-
frastructure: Resilience in the face of shocks and stresses
(ss. 5-21). Academic Press. https://doi.org/10.1016/
B978-0-12-816240-8.00001-X

Hollnagel, E., Woods, D. D., & Leveson, N. (Ed.). (2006).
Resilience engineering: Concepts and precepts. Ashgate
Publishing.

Intergovernmental Panel on Climate Change (IPCC).
(2001). Adaptive capacity (Third Assessment Report,
Working Group II). Intergovernmental Panel on Cli-
mate Change. https://archive.ipcc.ch/ipccreports/tar/
wg2/index.php?idp=689

Intergovernmental Panel on Climate Change (IPCC).
(2021). Climate change 2021: The physical science basis.
Contribution of Working Group I to the Sixth Assess-
ment Report of the Intergovernmental Panel on Climate
Change (V. Masson-Delmotte, P. Zhai, A. Pirani, S. L.
Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Gol-
dfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.
B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelek-
¢i, R. Yu, & B. Zhou, Ed.). Cambridge University Press.
https://doi.org/10.1017/9781009157896

Intergovernmental Panel on Climate Change (IPCC).
(2022). Climate change 2022: Impacts, adaptation and
vulnerability. Contribution of Working Group II to the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (H.-O. Portner, D. C. Roberts, M.
Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegria,
M. Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem,
& B. Rama, Ed.). Cambridge University Press. https://
doi.org/10.1017/9781009325844

Kimmelman, M. (2017, 15 Haziran). The Dutch have so-
lutions to rising seas. The world is watching. The
New York Times. https://www.nytimes.com/interacti-
ve/2017/06/15/world/europe/climate-change-rotter-
dam.html

Koliou, M., van de Lindt, J. W., McAllister, T. P,, Ellingwood,
B. R, Dillard, M., & Cutler, H. (2018). State of the rese-
arch in community resilience: Progress and challenges.
Sustainable and Resilient Infrastructure. https://doi.org
/10.1080/23789689.2017.1418547

Lounis, Z., & McAllister, T. P. (2016). Risk-based decision
making for sustainable and resilient infrastructure sys-
tems. Journal of Structural Engineering, 142(9). https://
doi.org/10.1061/(ASCE)ST.1943-541X.0001545

Malhi, Y., Franklin, J., Seddon, N., Solan, M., Turner, M. G.,
Field, C. B., & Knowlton, N. (2020). Climate change
and ecosystems: Threats, opportunities and solutions.
Philosophical Transactions of the Royal Society B: Bio-
logical Sciences, 375(1794). https://doi.org/10.1098/
rstb.2019.0104

Monterroso, A., & Conde, C. (2015). Exposure to climate



Kaynaklar

and climate change in Mexico. Geomatics, Natural Ha-
zards and Risk, 6(4), 272-288. https://doi.org/10.1080/
19475705.2013.847867

Organisation for Economic Co-operation and Development
(OECD). (2024). Infrastructure for a climate-resilient
future. OECD Publishing. https://doi.org/10.1787/
a74a45b0-en

Revi, A., Satterthwaite, D. E., Aragén-Durand, E, Corfe-
e-Morlot, J., Kiunsi, R. B. R,, Pelling, M., Roberts, D. C.,
& Solecki, W. (2014). Urban areas. I¢inde C. B. Field, V.
R. Barros, D. J. Dokken, K. J. Mach, M. D. Mastrandrea,
T. E. Bilir, M. Chatterjee, K. L. Ebi, Y. O. Estrada, R. C.
Genova, B. Girma, E. S. Kissel, A. N. Levy, S. MacCra-
cken, P. R. Mastrandrea, & L. L. White (Ed.), Climate
change 2014: Impacts, adaptation, and vulnerability.
Part A: Global and sectoral aspects. Contribution of
Working Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change (ss. 535-
612). Cambridge University Press.

Roege, P. E., Collier, Z. A., Mancillas, J., McDonagh, J. A.,
& Linkov, I. (2014). Metrics for energy resilience.
Energy Policy, 72, 249-256. https://doi.org/10.1016/j.
enpol.2014.04.012

Scaparra, M. P.,, & Church, R. L. (2008). A bilevel mixed-in-
teger program for critical infrastructure protection
planning. Computers & Operations Research, 35(6),
1905-1923. https://doi.org/10.1016/j.cor.2006.09.019

Sharifi, A., & Yamagata, Y. (2016). Principles and criteria for
assessing urban energy resilience: A literature review.
Renewable and Sustainable Energy Reviews, 60, 1654-
1677. https://doi.org/10.1016/j.rser.2016.03.028

Sharma, N., Tabandeh, A., & Gardoni, P. (2018). Resilience
analysis: A mathematical formulation to model resi-
lience of engineering systems. Sustainable and Resilient
Infrastructure, 3(2), 49-67. https://doi.org/10.1080/237
89689.2017.1345257

Steen, R., & Aven, T. (2011). A risk perspective suitable for
resilience engineering. Safety Science, 49(2), 292-297.
https://doi.org/10.1016/j.ss¢i.2010.09.003

Tiwari, A., Campos Rodrigues, L., Caruso, R., Ensenado, E.
M., Makousiari, E., & Gharbia, S. (2025). Multi-crite-
ria analysis of ecosystem-based adaptation strategies
for flood risk reduction in Irish, Italian, and Turkish
coastal city living labs. Sustainable Futures, 10, 101506.
https://doi.org/10.1016/j.sftr.2025.101506

United Nations Framework Convention on Climate Change
(UNFCCQ). (t.y.). Introduction to adaptation and re-
silience. https://unfccc.int/topics/adaptation-and-resi-
lience/the-big-picture/introduction

United Nations Framework Convention on Climate Change
(UNFCCCQ). (2021). Improved Marrakech Partnership
2021-2025. https://unfccc.int/sites/default/files/resour-
ce/Improved%20Marrakech%20Partnership%202021-
2025.pdf

United Nations Office for Disaster Risk Reduction (UND-
RR. (t.y.). Disaster risk reduction terminology. https://
www.undrr.org/terminology/disaster-risk-reduction

Weiland, S., & Troltzsch, J. (t.y.). BASE evaluation criteria for
climate adaptation (BECCA). European Community’s
Seventh Framework Programme. https://base-adapta-

294

tion.eu/sites/default/files/D.2.3.pdf

World Bank. (2015, 17 Subat). Salinity intrusion in a chan-
ging climate scenario will hit coastal Bangladesh hard.
World Bank Group. https://www.worldbank.org/en/
news/feature/2015/02/17/salinity-intrusion-in-chan-
ging-climate-scenario-will-hit-coastal-banglades-
h-hard

World Bank. (2020). Resilient industries: Competitiveness in
the face of disasters. World Bank. https://documentsl.
worldbank.org/curated/en/682501604040773738/
pdf/Resilient-Industries-Competitiveness-in-the-Fa-
ce-of-Disasters.pdf

Béliim 6

Denton, E, Wilbanks, T. J., Abeysinghe, A. C., Burton, I,
Gao, Q., Lemos, M. C., Masui, T., O’Brien, K. L., &
Warner, K. (2014). Climate-resilient pathways: Adap-
tation, mitigation, and sustainable development. 1<;inde
C. B. Field, V. R. Barros, D. J. Dokken, K. J. Mach, M.
D. Mastrandrea, T. E. Bilir, M. Chatterjee, K. L. Ebi, Y.
O. Estrada, R. C. Genova, B. Girma, E. S. Kissel, A. N.
Levy, S. MacCracken, P. R. Mastrandrea, & L. L. White
(Ed.), Climate change 2014: Impacts, adaptation, and
vulnerability. Part A: Global and sectoral aspects. Cont-
ribution of Working Group II to the Fifth Assessment Re-
port of the Intergovernmental Panel on Climate Change
(ss. 1101-1131). Cambridge University Press.

Food and Agriculture Organization (FAO). (2014). Sus-
tainability assessment of food and agriculture systems:
SAFA guidelines (Version 3.0). Food and Agriculture
Organization of the United Nations. http://www.fao.
org/3/a-i3957e.pdf

Intergovernmental Panel on Climate Change (IPCC).
(2019). Climate change and land: An IPCC special re-
port on climate change, desertification, land degrada-
tion, sustainable land management, food security, and
greenhouse gas fluxes in terrestrial ecosystems (P. R.
Shukla, J. Skea, E. Calvo Buendia, V. Masson-Delmotte,
H.-O. Portner, D. C. Roberts, P. Zhai, R. Slade, S. Con-
nors, R. van Diemen, M. Ferrat, E. Haughey, S. Luz,
S. Neogi, M. Pathak, J. Petzold, J. Portugal Pereira, P.
Vyas, E. Huntley, K. Kissick, M. Belkacemi, & J. Malley,
Ed.). Cambridge University Press.

United Nations. (t.y.). The 17 sustainable development goals.
https://sdgs.un.org/goals

United Nations Environment-Finance Initiative (UNEP FI).
(2023). Climate risks in the industrials sector. United
Nations Environment Programme Finance Initiative.
https://www.unepfi.org/wordpress/wp-content/uplo-
ads/2023/04/Climate-Risks-in-the-Industrials-Sector.
pdf

United Nations Environment Programme (UNEP). (2023).
Building materials and the climate: Constructing a new
future. United Nations Environment Programme, &
Yale Center for Ecosystems + Architecture.. https://we-
docs.unep.org/20.500.11822/43293

United Nations Industrial Development Organization
(UNIDO). (2015). Promoting climate-resilient industry.
United Nations Industrial Development Organization.
https://www.unido.org/sites/default/files/2015-12/01._



UNIDO_Promoting_Climate_Resilient_Industry_0.
pdf

UNWTO/ITE (2019). Transport-related CO, emissions of
the tourism sector: Modelling results. World Tourism
Organization & International Transport Forum. htt-
ps://doi.org/10.18111/9789284416660

Béliim 7

Cosgrove, W. J., & Loucks, D. P. (2015). Water management:
Current and future challenges and research directions.
Water Resources Research, 51(6), 4823-4839. https://
doi.org/10.1002/2014WR016869

Ebinger, J. O., & Vandycke, N. (2015). Moving toward
climate-resilient transport: The World Bank’s expe-
rience from building adaptation into programs. Wor-
Id Bank Group. https://thedocs.worldbank.org/en/
doc/326861449253395299-0190022015/render/Wor-
ldBankPublicationResilientTransport.pdf

Global Alliance for Buildings and Construction, Internati-
onal Energy Agency, & United Nations Environment
Programme (GlobalABC, IEA & UNEP). (2019).
2019 global status report for buildings and construc-
tion: Towards a zero-emission, efficient and resilient
buildings and construction sector. https://iea.blob.
core.windows.net/assets/3da9daf9-ef75-4a37-b3da-a-
09224€299dc/2019_Global_Status_Report_for_Buil-
dings_and_Construction.pdf

Global Resiliency Dialogue. (GRD). (2021). The use of cli-
mate data and assessment of extreme weather event ris-
ks in building codes around the world: Survey findings
from the Global Resiliency Dialogue. https://www.icc-
safe.org/wp-content/uploads/21-19612_ CORP_CAN-
ZUS_Survey_Whitepaper_RPT_FINAL_HIRES.pdf

Global Water Partnership. (t.y.). Climate resilience. https://
www.gwp.org/en/we-act/themesprogrammes/Clima-
te-Resilience/

Gossling, S., Balas, M., Mayer, M., & Sun, Y.-Y. (2023). A
review of tourism and climate change mitigation: The
scales, scopes, stakeholders and strategies of carbon
management. Tourism Management, 95, 104681. htt-
ps://doi.org/10.1016/j.tourman.2022.104681

Greenham, S., Workman, R., Ferranti, E., McPherson, K.,
Quinn, A, Street, R., Dora, J., Fisher, R., Mills, S., Pack-
ham, K., Baxter, W., & Roberts, C. (2022). Climate-resi-
lient transport: A policy guide for low-income countries
in Africa and South Asia. University of Birmingham
and TRL. https://transport-links.com/wp-content/
uploads/2023/10/climate-resilient-transport-a-poli-
cy-guide-draft.pdf

Head, M., Verhaeghe, B., Maritz, J., Council for Scientific
and Industrial Research (CSIR), Paige-Green Con-
sulting (Pty) Ltd, & St Helens Consulting Ltd. (2019).
Climate adaptation: Risk management and resilience
optimisation for vulnerable road access in Africa-Chan-
ge management guidelines. https://assets.publishing.
service.gov.uk/media/5f9d7993d3bf7f03aef81204/
CSIR-PGC-StHelens-ClimateAdaptation-ChangeMa-
nagementGuideline-AfCAP-GEN2014C-190926.pdf

International Energy Agency (IEA). (2015). Making the
energy sector more resilient to climate change. Inter-

295

Kaynaklar

national Energy Agency. https://www.iea.org/reports/
making-the-energy-sector-more-resilient-to-clima-
te-change

Intergovernmental Panel on Climate Change (IPCC).
(2021). Climate change 2021: The physical science basis.
Contribution of Working Group I to the Sixth Assess-
ment Report of the Intergovernmental Panel on Climate
Change (V. Masson-Delmotte, P. Zhai, A. Pirani, S. L.
Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Gol-
dfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.
B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelek-
¢i, R. Yu, & B. Zhou, Ed.). Cambridge University Press.
https://doi.org/10.1017/9781009157896

Intergovernmental Panel on Climate Change (IPCC).
(2022). Climate change 2022: Impacts, adaptation and
vulnerability. Contribution of Working Group II to the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (H.-O. Portner, D. C. Roberts, M.
Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegria,
M. Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem,
& B. Rama, Ed.). Cambridge University Press. https://
doi.org/10.1017/9781009325844

Ipingbemi, O., & Akogun, O. (2021). Transportation: The
missing link in the achievement of SDGs. Iginde W.
Leal Filho, A. M. Azul, L. Brandli, A. Lange Salvia, & T.
Wall (Ed.), Industry, innovation and infrastructure (ss.
1229-1236). Springer. https://doi.org/10.1007/978-3-
319-95873-6_105

Jasitinas, J., Lund, P. D., & Mikkola, J. (2021). Energy sys-
tem resilience-A review. Renewable and Sustainable
Energy Reviews, 150, 111476. https://doi.org/10.1016/j.
rser.2021.111476

Lenzen, M., Sun, Y.-Y,, Faturay, F, Ting, Y.-P.,, Geschke, A.,
& Malik, A. (2018). The carbon footprint of global tou-
rism. Nature Climate Change, 8, 522-528. https://doi.
org/10.1038/s41558-018-0141-x

Organisation for Economic Co-operation and Development
(OECD). (2021). Building resilience: New strategies for
strengthening infrastructure resilience and maintenan-
ce (OECD Public Governance Policy Papers No. 05).
OECD Publishing. https://doi.org/10.1787/354aa2a-
a-en

Organisation for Economic Co-operation and Develop-
ment (OECD). (2023). Agricultural policy monitoring
and evaluation 2023: Adapting agriculture to climate
change. OECD Publishing. https://doi.org/10.1787/
bl4de474-en

Sapeciay, Z., Wilkinson, S., Costello, S. B., & Adnan, H.
(2019). Building organisational resilience for the
construction industry: Strategic resilience indica-
tors. IOP Conference Series: Earth and Environmental
Science, 385, 012068. https://doi.org/10.1088/1755-
1315/385/1/012068

Satta, A., Puddu, M., Venturini, S., & Giupponi, C. (2017).
Assessment of coastal risks to climate change related
impacts at the regional scale: The case of the Mediter-
ranean region. International Journal of Disaster Risk
Reduction, 24, 284-296. https://doi.org/10.1016/j.ijd-
rr.2017.06.018

Scott, D., Hall, C. M., & Géssling, S. (2012). Tourism and cli-



Kaynaklar

mate change: Impacts, mitigation and adaptation. Rout-
ledge. https://doi.org/10.4324/9780203127490
UNWTO/ITE (2019). Transport-related CO, emissions of
the tourism sector: Modelling results. World Tourism
Organization & International Transport Forum. htt-
ps://doi.org/10.18111/9789284416660

Boliim 8

AFAD. (2014). Tiirkiye Afet Miidahale Plani (TAMP). T.C.
Icisleri Bakanligi, Afet ve Acil Durum Yonetimi Bas-
kanligi. https://www.afad.gov.tr/turkiye-afet-mudaha-
le-plani

Ajuntament de Barcelona. (2018). Barcelona Climate
Plan 2018-2030. https://www.barcelona.cat/barcelo-
na-pel-clima/sites/default/files/climate_plan_maig.pdf

ARUP. (2014). City Resilience Framework. The Rockefeller
Foundation. https://www.arup.com/insights/city-resi-
lience-framework/

Bahadur, A. V,, Ibrahim, M., & Tanner, T. (2010). The resilien-
ce renaissance? Unpacking of resilience for tackling clima-
te change and disasters. The Institute of Development
Studies. https://hdLhandle.net/20.500.12413/2368

California Department of Forestry and Fire Protection.
(2019). Camp fire incident information. https://www.
fire.ca.gov/incidents/2019

City of Rotterdam. (2013, 17 Haziran). Rotterdam Clima-
te Proof: Connecting water with opportunities. https://
unfccc.int/files/adaptation/cancun_adaptation_fra-
mework/application/pdf/rotterdam_climate_proof.pdf

European Commission. (2021). Forging a climate-resilient
Europe-the new EU Strategy on Adaptation to Clima-
te Change (COM(2021) 82 final). EUR-Lex. https://
eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:-
52021DC0082

European Union. (2015). Towards an EU research and in-
novation policy agenda for nature-based solutions &
re-naturing cities: Final report of the Horizon 2020 Ex-
pert Group on Nature-Based Solutions and Re-Naturing
Cities’. Publications Office of the European Union. htt-
ps://op.europa.eu/en/publication-detail/-/publication/
tb117980-d5aa-46df-8edc-af367cddc202

Gaziantep Biiyiiksehir Belediyesi, GASKI Genel Miidiirlii-
gii. (t.y.). 2020-2024 Stratejik Plan. https://gaski.gov.tr/
wp-content/uploads/2020/09/gaski-2020-2024-strate-
jik-plan.pdf

Holling, C. S. (1973). Resilience and stability of ecological
systems. Annual Review of Ecology and Systematics, 4,
1-23.

International Energy Agency (IEA). (2016). Water energy
nexus. International Energy Agency. https://www.iea.
org/reports/water-energy-nexus

Intergovernmental Panel on Climate Change (IPCC).
(2022). Climate change 2022: Impacts, adaptation and
vulnerability. Contribution of Working Group II to the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (H.-O. Pértner, D. C. Roberts, M.
Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegria,
M. Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem,
& B. Rama, Ed.). Cambridge University Press. https://
doi.org/10.1017/9781009325844

296

Istanbul Bityiiksehir Belediyesi. (2021). Istanbul iklim Eylem
Plani (IIEP). https://cevre.ibb.istanbul/wp-content/up-
loads/2022/01/ist_iklim_degisikligi_eylem_plani.pdf

[zmir Biiyiiksehir Belediyesi. (2020). Siirdiiriilebilir Enerji ve
Iklim Eylem Plan (SECAP). https://skpo.izmir.bel.tr/
Upload_Files/FckFiles/file/2020/WEB_SAYFASI_SE-
CAP-Turkce.pdf

Mulholland, E., & Feyen, L. (2021). Increased risk of ext-
reme heat to European roads and railways with global
warming. Climate Risk Management, 34, 100365. htt-
ps://doi.org/10.1016/j.crm.2021.100365

Pahl-Wostl, C. (2009). A conceptual framework for analy-
sing adaptive capacity and multi-level learning processes
in resource governance regimes. Global Environmental
Change, 19(3), 354-365. https://doi.org/10.1016/j.glo-
envcha.2009.06.001

Rijkswaterstaat. (2015). Room for the River: A safer and more

attractive Dutch river region. Ministry of Infrastructure

and the Environment. https://www.rijkswaterstaat.nl/
en/projects/iconic-structures/room-for-the-river

Cevre ve Sehircilik Bakanhg1. (2011). fklim Degisikligi

Uyum Stratejisi ve Eylem Plami (2011-2023). Ankara:

iklim Degisikligi Dairesi Bagkanlig1. https://webdosya.

csb.gov.tr/db/iklim/editordosya/uyum_stratejisi_ey-
lem_plani_TR.pdf

Cevre, Sehircilik ve Tklim Degisikligi Bakanligi. (t.y.).

Iklim degisikligine uyum stratejisi ve eylem plant (2024-

2030). https://iklim.gov.tr/db/turkce/icerikler/files/%-

C4%B0klim%20De%C4%9Fi%C5%9Fikli% C4%-

9Fine%20Uyum%20Stratejisi%20ve%20Eylem%20

Plan_%202024-2030.pdf

Ticaret Bakanlgi (2021). Yesii Mutabakat Ey-
lem Plam. https://ticaret.gov.tr/data/60f-
1200013b876eb28421b23/MUTABAKAT%20YESIL.
pdf

The City of Copenhagen. (2012). Cloudburst Management
Plan 2012. https://international.kk.dk/sites/default/fi-
les/2021-09/Cloudburst%20Management%20plan%20
2010.pdf

The Rockefeller Foundation. (2019). 100 Resilient Cities. ht-
tps://www.100resilientcities.org/

The City of Melbourne. (2012). Urban Forest Strategy: Ma-
king a Great City Greener 2012-2032. https://www.mel-
bourne.vic.gov.au/urban-forest-strategy

TMMOB. (2018). Uzunkoprii-Halkalr seferini yapan yolcu
treninin Tekirdag-Corlu-Sarililar bolgesinde raydan ¢ik-
masina iliskin inceleme ve degerlendirme raporu. TM-
MOB Insaat Miihendisleri Odast. https://imop.imo.
org.tr/resimler/dosya_ekler/3f2c1f8c65a4016_ek.pdf

Tokyo Metropolitan Government. (2019). Tokyo Clima-
te Change Adaptation Policy: Basic Principles. https://
research.fit.edu/media/site-specific/researchfitedu/
coast-climate-adaptation-library/asia-amp-indian-o-
cean/japan/Tokyo-Metropolitan-Gov.--2021.--Clima-
te-Change-Adaptation-Plan.pdf

Tyler, S., Nugraha, E., Nguyen, H. K., Nguyen, N. V., Sari,
A. D, Thinpanga, P, Tran, T. T., & Verma, S. S. (2016).
Indicators of urban climate resilience: A contextual ap-
proach. Environmental Science & Policy, 66, 420-426.
https://doi.org/10.1016/j.envsci.2016.08.004

T.C.

T.C.

T.C.



UNESCO. (2020). The United Nations world water develop-
ment report 2020: Water and climate change. UNESCO
World Water Assessment Programme. https://unesdoc.
unesco.org/ark:/48223/pf0000372985

UN-Habitat. (2020). City Resilience Global Programme: Re-
silience profiling tool. United Nations Human Settle-
ments Programme. https://crpit.cityresilience.org

UN-Habitat. (2021). World Cities Report 2020: The value
of sustainable urbanization. United Nations Human
Settlements Programme. https://unhabitat.org/wor-
1d-cities-report-2020-the-value-of-sustainable-urbani-
zation

United Nations. (2019). World urbanization prospects: The
2018 revision (ST/ESA/SER.A/420). United Nations,
Department of Economic and Social Affairs, Popula-
tion Division. https://population.un.org/wup/assets/
WUP2018-Report.pdf

United Nations Environment Programme (UNEP). (2021).
Adaptation Gap Report 2021: The Gathering Storm-A-
dapting to climate change in a post-pandemic world.
United Nations Environment Programme. https://
www.unep.org/resources/adaptation-gap-report-2021

United Nations Framework Convention on Climate Change
(UNFCCCQ). (2024). Summary of Global Climate Acti-
on at COP 29. United Nations Framework Convention
on Climate Change. https://unfccc.int/sites/default/
files/resource/Summary_Global_Climate_Action_at_
COP_29.pdf

Urban Institute. (2014). Evaluation: Rebuild by Design Phase
I. The Rockefeller Foundation. https://www.urban.org/
sites/default/files/publication/33656/413256-evaluati-
on-rebuild-by-design-phase-i_2.pdf

U.S. Environmental Protection Agency (EPA). (2014). Redu-
cing urban heat islands: Compendium of strategies-Trees
and vegetation. U.S. Environmental Protection Agency.
https://www.epa.gov/sites/default/files/2014-06/docu-
ments/treesandvegcompendium.pdf

Boliim 9

Ahmad, E. (2015). Infrastructure finance in the developing
world: Public finance underpinnings for infrastructu-
re financing in developing countries (Working Paper
Series). Intergovernmental Group of Twenty-Four &
Global Green Growth Institute. http://g-24.psdwizard.
net/wp-content/uploads/2016/05/M

American Society of Civil Engineers (ASCE). (2017). Inf-
rastructure report card: A comprehensive assessment of
America’s infrastructure. https://www.infrastructure-
reportcard.org/wp-content/uploads/2016/10/2017-In-
frastructure-Report-Card.pdf

Bascunan, F. L., Molloy, D., & Sauer, B. (2020). What are re-
silience bonds and how can they protect us against clima-
te crises? Global Center on Adaptation. https://gca.org/
what-are-resilience-bonds-and-how-can-they-prote-
ct-us-against-climate-crises/

Bhattacharya, A., Oppenheim, J., & Stern, N. (2015). Dri-
ving sustainable development through better infrastruc-
ture: Key elements of a transformation program (Global
Economy and Development Working Paper No. 91).
Global Commission on the Economy and Climate;

297

Kaynaklar

Grantham Research Institute on Climate Change and
the Environment. http://www.brookings.edu/research/
papers/2015/07/sustainable-development-infrastruc-
ture-bhattacharya

Corfee-Morlot, J., Marchal, V., Kauffmann, C., Kennedy, C.,
Stewart, E,, Kaminker, C., & Ang, G. (2012). Towards a
green investment policy framework: The case of low-car-
bon, climate-resilient infrastructure (OECD Environ-
ment Working Papers No. 48). OECD Publishing. ht-
tps://doi.org/10.1787/5k8zth7s6s6d-en

Della Croce, R., Stewart, E, & Yermo, J. (2011). Promo-
ting long-term investments by institutional investors.
OECD Journal: Financial Market Trends, 2011(1),
100. https://www.oecd.org/content/dam/oecd/en/
publications/reports/2011/09/oecd-journal-financi-
al-market-trends-volume-2011-issue-1_glg11699/
fmt-v2011-1-en.pdf

Fay, M., Block, R. L., & Ebinger, J. (Ed.). (2010). Adapting
to climate change in Eastern Europe and Central Asia.
World Bank Publications. https://digitallibrary.un.org/
record/709007¢In=en

Giordano, T. (2012). Adaptive planning for climate resilient
long-lived infrastructures. Utilities Policy, 23, 80-89. ht-
tps://doi.org/10.1016/j.jup.2012.07.001

Hallegatte, S., Green, C., Nicholls, R. J., & Corfee-Morlot, J.
(2013). Future flood losses in major coastal cities. Natu-
re Climate Change, 3, 802-806. https://doi.org/10.1038/
nclimate1979

Hallegatte, S., Przyluski, V., & Vogt-Schilb, A. (2011). Bu-
ilding world narratives for climate change impact,
adaptation and vulnerability analyses. Nature Climate
Change, 1, 151-155. https://doi.org/10.1038/nclima-
tel135

Infrastructure Western Australia (Infrastructure WA).
(2022). Foundations for a stronger tomorrow: State in-
frastructure strategy. https://preprod-iwa-public-files.
s3.ap-southeast-2.amazonaws.com/public/2022-07/
strategy_download/2022%20Final%20SIS.pdf

International Energy Agency (IEA). (2025). World energy
outlook 2025. IEA. https://www.iea.org/reports/wor-
1d-energy-outlook-2025

Kaminker, C., & Stewart, E (2012). The role of institu-
tional investors in financing clean energy (OECD
Working Papers on Finance, Insurance and Private
Pensions No. 23). OECD Publishing. https://doi.or-
€/10.1787/5k9312v2116f-en

Kennedy, C., & Corfee-Morlot, J. (2012). Mobilising in-
vestment in low-carbon, climate-resilient infrastructure
(OECD Environment Working Papers No. 46). OECD
Publishing. https://www.oecd.org/content/dam/oecd/
en/publications/reports/2012/11/mobilising-invest-
ment-in-low-carbon-climate-resilient-infrastructu-
re_g17a21f0/5k8zm3gxxmnq-en.pdf

Mushtaha, A. W., Alaloul, W. S., Baarimah, A. O., Mu-
sarat, M. A., Alzubi, K. M., & Khan, A. M. (2025). A
decision-making framework for prioritizing recons-
truction projects in post-disaster recovery. Results in
Engineering, 25, 103693. https://doi.org/10.1016/j.ri-
neng.2024.103693

National Academies of Sciences, Engineering, and Medi-



Kaynaklar

cine. (2022). Equitable and resilient infrastructure in-
vestments. The National Academies Press. https://doi.
org/10.17226/26633

New York City Department of Parks & Recreation. (t.y.).
Design and planning for flood resiliency: Guidelines
for NYC Parks. https://www.nycgovparks.org/pagefi-
les/128/NYCP-Design-and-Planning-Flood-Zone__
5b0fof5da8144.pdf

Organisation for Economic Co-operation and Develop-
ment (OECD). (2008). Public-private partnerships.
OECD Publishing. https://doi.org/10.1787/978926404

Organisation for Economic Co-operation and Develop-
ment (OECD). (2012). OECD environmental outlook to
2050: The consequences of inaction. OECD Publishing.
https://doi.org/10.1787/978926412

Organisation for Economic Co-operation and Develop-
ment (OECD). (2013). Investing together: Working ef-
fectively across levels of government. OECD Publishing.
https://www.oecd.org/content/dam/oecd/en/publi-
cations/reports/2013/12/investing-together_glg2eb-
b1/9789264197022-en.pdf

Organisation for Economic Co-operation and Development
(OECD). (2024). Infrastructure for a climate-resilient
future. OECD Publishing. https://doi.org/10.1787/
a74a45b0-en

Puig, D., Olhoff, A., Bee, S., Dickson, B., & Alverson, K.
(Ed.). (2016). The adaptation finance gap report. United
Nations Environment Programme. https://unepccc.
org/wp-content/uploads/2019/04/adaptation-finan-
ce-gap-report-2016.pdf

Reid, H., & Hug, S. (2014). Mainstreaming community-ba-
sed adaptation into national and local planning. Clima-
te and Development, 6(4), 291-292. https://doi.org/10.1
080/17565529.2014.973720

Roelich, K., Knoeri, C., Steinberger, J. K., Varga, L., Blythe,
P. T., Butler, D., Gupta, R., Harrison, G. P.,, Martin, C.,
& Purnell, P. (2015). Towards resource-efficient and
service-oriented integrated infrastructure operation.
Technological Forecasting and Social Change, 92, 40-52.
https://doi.org/10.1016/j.techfore.2014.11.008

Rydge, J., Jacobs, M., & Granoff, 1. (2015). Ensuring new
infrastructure is climate-smart. Contributing paper for
Seizing the global opportunity: Partnerships for better
growth and a better climate. New Climate Economy,
London and Washington, DC. http://newclimateeco-
nomy.report/misc/working-papers/

Tamasiga, P, Mogomotsi, P. K., Onyeaka, H., & Mogomo-
tsi, G. E. J. (2024). Amplifying climate resilience: The
impact of social protection, social cohesion, and soci-
al capital on public support for climate change action.
Sustainable Environment, 10(1), Article 2361568. htt-
ps://doi.org/10.1080/27658511.2024.2361568

Béliim 10

Ahmed, W,, Tan, Q., Shaikh, G. M., Waqas, H., Kanasro, N.
A, Alj, S., & Solangi, Y. A. (2020). Assessing and prio-
ritizing the climate change policy objectives for sustai-
nable development in Pakistan. Symmetry, 12(8), 1203.
https://doi.org/10.3390/sym12081203

Aldy, J. E., & Pizer, W. A. (2009). Issues in designing U.S.

298

climate change policy. The Energy Journal, 30(3),
179-210. https://doi.org/10.5547/ISSN0195-6574-E]-
Vol30-No3-9

Akamani, K. (2016). Using adaptive governance to enhan-
ce transitions toward sustainable and resilient energy
systems. Journal of Social Sciences, 49, 183-194. https://
doi.org/10.1080/09718923.2016.11893612

Ang, T.-Z., Salem, M., Kamarol, M., Das, H. S., Nazari, M.
A., & Prabaharan, N. (2022). A comprehensive study of
renewable energy sources: Classifications, challenges
and suggestions. Energy Strategy Reviews, 43, 100939.
https://doi.org/10.1016/j.esr.2022.100939

Ayers, J. M., & Hug, S. (2009). Supporting adaptation to
climate change: What role for official development as-
sistance? Development Policy Review, 27(6), 675-692.
https://doi.org/10.1111/j.1467-7679.2009.00465.x

Bedsworth, L. W., & Hanak, E. (2010). Adaptation to cli-
mate change: A review of challenges and tradeoffs in
six areas. Journal of the American Planning Association,
76(4), 477-495. https://doi.org/10.1080/01944363.2010
.502047

Bhamidipati, P., Haselip, J., & Hansen, U. (2019). How do
energy policies accelerate sustainable transitions? Un-
packing the policy transfer process in the case of GET-
FiT Uganda. Energy Policy, 132, 1320-1332. https://doi.
org/10.1016/j.enpol.2019.05.053

Boswell, M. R., Greve, A. 1., & Seale, T. L. (2019). Strate-
gies for creating low-carbon communities. I¢inde M.
R. Boswell, A. I. Greve, & T. L. Seale (Ed.), Climate
action planning (ss. 132-171). Island Press. https://doi.
0rg/10.5822/978-1-61091-964-7_5

Boza-Kiss, B., Moles-Grueso, S., & Urge—Vorsatz, D. (2013).
Evaluating policy instruments to foster energy effi-
ciency for the sustainable transformation of buildings.
Current Opinion in Environmental Sustainability, 5,
163-176. https://doi.org/10.1016/j.cosust.2013.04.002

Bruce, D. M. (1997). Towards a sustainability indicator for
tourism transport. Interdisciplinary Strands: Journal of
the Interdisciplinary Research Association, 7 (Autumn),
4-8.

Buchholz, W., & Riibbelke, D. (2021). Overstraining inter-
national climate finance: When conflicts of objectives
threaten its success. International Journal of Climate
Change Strategies and Management, 13(4-5), 547-563.
https://doi.org/10.1108/IJCCSM-06-2021-0071

Chang, Y., Fang, Z., & Li, Y. (2016). Renewable energy poli-
cies in promoting financing and investment among the
East Asia Summit countries: Quantitative assessment
and policy implications. Energy Policy, 95, 427-436. ht-
tps://doi.org/10.1016/j.enpol.2016.02.017

Chaves-Avila, J., Wurzburg, K., Gémez, T., & Linares, P.
(2015). The green impact: How renewable sources
are changing EU electricity prices. IEEE Power and
Energy Magazine, 13, 29-40. https://doi.org/10.1109/
MPE.2015.2416111

Chen, L., Huang, L., Hua, J., Chen, Z., Wei, L., Osman, A. I,
Fawzy, S., Rooney, D. W,, Dong, L., & Yap, P.-S. (2023).
Green construction for low-carbon cities: A review. En-
vironmental Chemistry Letters, 21, 1627-1657. https://
doi.org/10.1007/s10311-022-01544-4



Demirbas, A. (2009). Political, economic and environmental
impacts of biofuels: A review. Applied Energy, 86, 108-
117. https://doi.org/10.1016/j.apenergy.2009.04.036

Doukas, H., Patlitzianas, K., Kagiannas, A., & Psarras, J.
(2008). Energy policy making: An old concept or a
modern challenge? Energy Sources, Part B: Econo-
mics, Planning, and Policy, 3, 362-371. https://doi.
org/10.1080/15567240701232378

Dudin, M., Frolova, E., Sidorenko, V., Pogrebinskaya, E.,
& Nikishina, I. (2017). Energy policy of the Europe-
an Union: Challenges and possible development paths.
International Journal of Energy Economics and Policy,
7,294-299.

Economidou, M., Todeschi, V., Bertoldi, P, D’Agostino,
D., Zangheri, P, & Castellazzi, L. (2020). Review of
50 years of EU energy efficiency policies for buildin-
gs. Energy and Buildings, 225, 110322. https://doi.or-
¢/10.1016/j.enbuild.2020.110322

Fezzi, C., Harwood, A. R., Lovett, A. A., & Bateman, L J.
(2015). The environmental impact of climate change
adaptation on land use and water quality. Nature Cli-
mate Change, 5, 255-260. https://doi.org/10.1038/ncli-
mate2525

Gacitua, L., Gallegos, P., Henriquez-Auba, R., Lorca, A,
Negrete-Pincetic, M., Olivares, D., Valenzuela, A., &
Wenzel, G. (2018). A comprehensive review on ex-
pansion planning: Models and tools for energy policy
analysis. Renewable and Sustainable Energy Reviews,
98, 346-360. https://doi.org/10.1016/j.rser.2018.08.043

Ganda, F, & Ngwakwe, C. (2014). Role of energy efficiency
on sustainable development. Environmental Economi-
cs, 5(1), 86-99.

Glasser, H., & Hirsh, J. (2016). Toward the development of
robust learning for sustainability core competencies.
Sustainability: The Journal of Record, 9(3), 155-168. ht-
tps://doi.org/10.1089/SUS.2016.29054.hg

Government of Canada. (2024, 3 Eyliil). Net-zero emissions
by 2050. Environment and Natural Resources, Govern-
ment of Canada. https://www.canada.ca/en/services/
environment/weather/climatechange/climate-plan/
net-zero-emissions-2050.html

Gracceva, F, & Zeniewski, P. (2014). A systemic approach
to assessing energy security in a low-carbon EU energy
system. Applied Energy, 123, 335-348. https://doi.or-
g/10.1016/j.apenergy.2013.12.018

Grycan, W. (2020). Legislative support for improving sus-
tainable and smart electricity consumption in Polish
residential sector. Journal of Cleaner Production, 266,
121995. https://doi.org/10.1016/j.jclepro.2020.121995

Giiven, M. E., & Ermis, A. M. (2023). The contribution
of sustainable energy policies to the economic im-
provements of the countries. iginde H. Dincer & S.
Yiiksel (Ed.), Economic development and the environ-
mental ecosystem (ss. 219-231). Springer. https://doi.
org/10.1007/978-3-031-26596-9_18

Hartwig, J., Kockat, J., Schade, W., & Braungardt, S. (2017).
The macroeconomic effects of ambitious energy ef-
ficiency policy in Germany: Combining bottom-up
energy modelling with a non-equilibrium macroe-
conomic model. Energy, 124, 510-520. https://doi.or-

299

Kaynaklar

g/10.1016/j.energy.2017.02.077

Harvey, H., Orvis, R., & Rissman, J. (2018). Designing clima-
te solutions: A policy guide for low-carbon energy. Island
Press. https://doi.org/10.5822/978-1-61091-957-9

He, Y, Liu, Y,, Du, M., Zhang, J., & Pang, Y. (2015). Comp-
rehensive optimisation of China’s energy prices, taxes
and subsidy policies based on the dynamic computab-
le general equilibrium model. Energy Conversion and
Management, 98, 518-532. https://doi.org/10.1016/j.
enconman.2015.03.010

Heidrich, O., Reckien, D., Olazabal, M., Foley, A., Salvia, M.,
de Gregorio Hurtado, S., Orru, H., Flacke, J., Geneletti,
D., Pietrapertosa, F, Hamann, J. J.-P,, Tiwary, A., Feliu,
E., & Dawson, R. J. (2016). National climate policies
across Europe and their impacts on cities’ strategies.
Journal of Environmental Management, 168, 36-45. htt-
ps://doi.org/10.1016/j.jenvman.2015.11.043

Tachini, V., Borghesi, A., & Milano, M. (2015). Agent-based
simulation of incentive mechanisms on photovolta-
ic adoption. In M. Gavanelli, E. Lamma, & E Riguzzi
(Ed.), AITA 2015 Advances in Artificial Intelligence*
(Lecture Notes in Computer Science, 9336, ss. 136-
148).  Springer. https://doi.org/10.1007/978-3-319-
24309-2_11

Ilham, N., Hasanuzzaman, M., & Mamun, M. (2020). World
energy policies. In M. Hasanuzzaman & N. A. Rahim
(Ed.), Energy for sustainable development: Demand,
supply, conversion and management (ss. 179-198).
Academic Press. https://doi.org/10.1016/B978-0-12-
814645-3.00008-0

Jefferson, M. (2013). Challenges to global energy policy and
supply security. In W. Leal Filho & V. Voudouris (Ed.),
Global energy policy and security (ss. 27-44). Springer.
https://doi.org/10.1007/978-1-4471-5286-6_3

Kafka, K. I, Dinger, H., & Yiiksel, S. (2022). Impact-relation
map of innovative service development regarding the
sustainable growth for emerging markets. Journal of the
Knowledge Economy, 1-24.

Kalt, J., & Stillman, R. (1980). The role of governmental
incentives in energy production: An historical over-
view. Annual Review of Energy, 5, 1-32. https://doi.
org/10.1146/annurev.eg.05.110180.000245

Kanellakis, M., Martinopoulos, G., & Zachariadis, T.
(2013). European energy policy-A review. Ener-
gy Policy, 62, 1020-1030. https://doi.org/10.1016/].
enpol.2013.08.008

Kehler, S., & Birchall, S. J. (2021). Social vulnerability and
climate change adaptation: The critical importance of
moving beyond technocratic policy approaches. Envi-
ronmental Science ¢ Policy, 124, 471-477. https://doi.
org/10.1016/j.envsci.2021.07.025

Kern, E, Kivimaa, P., & Martiskainen, M. (2017). Policy pa-
ckaging or policy patching? The development of comp-
lex energy efficiency policy mixes. Energy Research
& Social Science, 23, 11-25. https://doi.org/10.1016/j.
erss.2016.11.002

Kou, G, Yiiksel, S., & Dinger, H. (2022). Inventive prob-
lem-solving map of innovative carbon emission strate-
gies for solar energy-based transportation investment
projects. Applied Energy, 311, 118680. https://doi.or-



Kaynaklar

g/10.1016/j.apenergy.2022.118680

Kruyt, B., van Vuuren, D. P, de Vries, H. J. M., & Groenen-
berg, H. (2009). Indicators for energy security. Ener-
gy Policy, 37(6), 2166-2181. https://doi.org/10.1016/].
enpol.2009.02.006

Li, A., & Lin, B. (2013). Comparing climate policies to redu-
ce carbon emissions in China. Energy Policy, 60, 667-
674. https://doi.org/10.1016/j.enpol.2013.04.041

Li, M., Zhang, D., Li, C.-T., Mulvaney, K. M., Selin, N. E., &
Karplus, V. J. (2018). Air quality co-benefits of carbon
pricing in China. Nature Climate Change, 8, 398-403.
https://doi.org/10.1038/s41558-018-0139-4

Li, W, & Jia, Z. (2017). Carbon tax, emission trading, or the
mixed policy: Which is the most effective strategy for
climate change mitigation in China? Mitigation and
Adaptation Strategies for Global Change, 22, 973-992.
https://doi.org/10.1007/s11027-016-9710-3

Ma, Z., Mlecnik, E., Parker, J., Corchero, C., Knotzer, A., &
Pernetti, R. (2020). Policy challenges for the develop-
ment of energy flexibility services. Energy Policy, 137,
111147. https://doi.org/10.1016/j.enpol.2019.111147

Martinez, L., Dinger, H., & Yiiksel, S. (2022). A hybrid de-
cision making approach for new service development
process of renewable energy investment. Applied Soft
Computing, 109897.

Masera, D., & Paramithiotti, V. (2013). Enabling environ-
ment for promoting energy as an income opportunity.
In E. Colombo, S. Bologna, & D. Masera (Ed.), Re-
newable energy for unleashing sustainable development
(ss. 221-238). Springer. https://doi.org/10.1007/978-3-
319-00284-2_11

McKibbin, W. J., & Wilcoxen, P. J. (2002). The role of eco-
nomics in climate change policy. Journal of Economic
Perspectives, 16(2), 107-129.

Michaud, G. (2019). Punctuating the equilibrium: A lens
to understand energy and environmental policy chan-
ges. International Journal of Energy Research, 43, 3053-
3057. https://doi.org/10.1002/er.4464

Milhorance, C., Le Cogq, J.-E, & Sabourin, E. (2021). Dea-
ling with cross-sectoral policy problems: An advocacy
coalition approach to climate and water policy integra-
tion in Northeast Brazil. Policy Sciences, 54, 557-578.
https://doi.org/10.1007/s11077-021-09422-6

Mukhtarov, S., Yiiksel, S., & Dinger, H. (2022). The impact
of financial development on renewable energy con-
sumption: Evidence from Turkey. Renewable Energy,
187, 169-176.

Nabernegg, S., Bednar-Friedl, B., Mufioz, P, Titz, M., &
Vogel, J. (2019). National policies for global emission
reductions: Effectiveness of carbon emission reducti-
ons in international supply chains. Ecological Econo-
mics, 158, 146-157. https://doi.org/10.1016/j.ecole-
con.2018.12.006

Nadimi, R., Tokimatsu, K., & Yoshikawa, K. (2017). Sus-
tainable energy policy options in the presence of
quality of life, poverty, and CO, emission. Energy
Procedia, 142, 2959-2964. https://doi.org/10.1016/j.
egypro.2017.12.314

Naudé, W. (2011). Climate change and industrial policy. Sus-
tainability, 3(7), 1003-1021. https://doi.org/10.3390/

300

su3071003

Obrecht, M., & Denac, M. (2016). Technology forecast of
sustainable energy development prospects. Futures, 84,
12-22. https://doi.org/10.1016/j.futures.2016.09.002

Ortiz, D., Leal, V., & Azevedo, 1. (2020). A review of the
measures and instruments to promote efficiency and
renewable energy in domestic water heating. Energies,
13(20), 5370. https://doi.org/10.3390/en13205370

Pancewicz, A. (2021). Planning and strategic tools for adap-
ting urban areas to climate change in Poland. Archite-
cture Civil Engineering Environment, 4, 31-44. https://
doi.org/10.21307/ACEE-2021-029

Polzin, E, Migendt, M., Tdube, E A., & von Flotow, P.
(2015). Public policy influence on renewable energy in-
vestments-A panel data study across OECD countries.
Energy Policy, 80, 98-111. https://doi.org/10.1016/].
enpol.2015.01.026

Ramirez Sénchez, H. U., Fajardo Montiel, A. L., Ortiz
Bafuelos, A. D., & De la Torre Villasefior, O. (2022).
The agricultural sector and climate change in Mexico.
Journal of Agriculture and Ecology Research Internati-
onal, 23(3), 19-44. https://doi.org/10.9734/jaeri/2022/
v23i330222

Reuter, W. H., Szolgayova, J., Fuss, S., & Obersteiner, M.
(2012). Renewable energy investment: Policy and mar-
ket impacts. Applied Energy, 97, 249-254. https://doi.
org/10.1016/j.apenergy.2012.01.021

Ringel, M., Schlomann, B., Krail, M., & Rohde, C. (2016).
Towards a green economy in Germany? The role of
energy efficiency policies. Applied Energy, 179, 1293-
1303. https://doi.org/10.1016/j.apenergy.2016.03.063

Rogge, K., & Reichardt, K. (2016). Policy mixes for sustaina-
bility transitions: An extended concept and framework
for analysis. Research Policy, 45, 1620-1635. https://doi.
0rg/10.1016/j.respol.2016.04.004

Sanaeepur, S., Sanaeepur, H., Kargari, A., & Habibi, M. H.
(2013). Renewable energies: Climate-change mitigati-
on and international climate policy. International Jour-
nal of Sustainable Energy, 33(1), 203-212. https://doi.or
g/10.1080/14786451.2012.755978

Schwarz, N., Bauer, A., & Haase, D. (2011). Assessing cli-
mate impacts of planning policies-An estimation for
the urban region of Leipzig (Germany). Environmental
Impact Assessment Review, 31(2), 97-111. https://doi.
org/10.1016/j.eiar.2010.02.002

Shahan, Z. (2014, 4 Eylil). 13 charts on solar panel cost &
growth trends. CleanTechnica. https://cleantechnica.
com/2014/09/04/solar-panel-cost-trends-10-charts/

Strachan, N. (2011). UK energy policy ambition and
UK energy modelling-Fit for purpose? Energy Po-
licy, 39(3), 1037-1040. https://doi.org/10.1016/].
enpol.2011.01.015

Sun, L., Peng, J., Dinger, H., & Yiiksel, S. (2022). Coaliti-
on-oriented strategic selection of renewable energy
system alternatives using -ROF DEMATEL with gol-
den cut. Energy, 256, 124606.

Symeonidou, M., Zioga, C., & Papadopoulos, A. (2021). Life
cycle cost optimization analysis of battery storage sys-
tem for residential photovoltaic panels. Journal of Clea-
ner Production, 309, 127234. https://doi.org/10.1016/j.



jclepro.2021.127234

Tanaka, K. (2011). Review of policies and measures for
energy efficiency in industry sector. Energy Poli-
¢y 39(10), 6532-6550. hitps://doi.org/10.1016/j.
enpol.2011.07.058

Tsangas, M., Papamichael, I., & Zorpas, A. A. (2023). Sus-
tainable energy planning in a new situation. Energies,
16(4), 1626. https://doi.org/10.3390/en16041626

Turton, H., & Barreto, L. (2006). Long-term security
of energy supply and climate change. Energy Po-
licy, 34(15), 2232-2250. https://doi.org/10.1016/].
enpol.2005.03.016

Verkerk, P. J., Costanza, R., Hetemiki, L., Kubiszewski, I.,
Leskinen, P, Nabuurs, G. J., Poto¢nik, J., & Palahi, M.
(2020). Climate-smart forestry: The missing link. Fo-
rest Policy and Economics, 115, 102164. https://doi.or-
g/10.1016/j.forpol.2020.102164

Vona, E (2019). Job losses and political acceptability of
climate policies: Why the ‘job-killing” argument is so
persistent and how to overturn it. Climate Policy, 19(4),
524-532. https://doi.org/10.1080/14693062.2018.1532
871

Xu, X., Chen, X,, Xu, Y., Wang, T., & Zhang, Y. (2022). Im-
proving the innovative performance of renewable ener-
gy enterprises in China: Effects of subsidy policy and
intellectual property legislation. Sustainability, 14(13),
8169. https://doi.org/10.3390/su14138169

Boliim 11

Adger, W. N. (1999). Social vulnerability to climate chan-
ge and extremes in coastal Vietnam. World Develop-
ment, 27, 249-269. https://doi.org/10.1016/S0305-
750X(98)00136-3

Adger, W. N., & Kelly, P. M. (1999). Social vulnerability to
climate change and the architecture of entitlements.
Mitigation and Adaptation Strategies for Global Change,
4, 253-266. https://doi.org/10.1023/A:1009601904210

Adger, W. N., Brown, K., Nelson, D. R., Berkes, E, Eakin,
H., Folke, C., Galvin, K., Gunderson, L., Goulden, M.,
O’Brien, K., Ruitenbeek, J., & Tompkins, E. (2011).
Resilience implications of policy responses to climate
change. Wiley Interdisciplinary Reviews: Climate Chan-
ge, 2(5), 757-766. https://doi.org/10.1002/wcc.133

Aydin, M., & Kahraman, E. (2016). Determining the spa-
tial vulnerability levels and typologies of coastal cities
to climate change: Case of Turkey. World Academy of
Science, Engineering and Technology, International
Journal of Environmental and Ecological Engineering,
10, 1058-1062.

Aygtin, A., & Baycan, T. (2018). Istanbul’s vulnerability
to climate change: An urban sectors-based assess-
ment. h;inde W. Leal Filho, E. Manolas, A. Azul, U.
Azeiteiro, & H. McGhie (Ed.), Handbook of Climate
Change Communication: Vol. 3. Climate Change Ma-
nagement (ss. 361-383). Springer, Cham. https://doi.
0rg/10.1007/978-3-319-70479-1_23

Bahadur, A., Ibrahim, M., & Tanner, T. (2013). Characte-
rising resilience: Unpacking the concept for tackling
climate change and development. Climate and Deve-
lopment, 5(1), 55-65. https://doi.org/10.1080/1756552

301

Kaynaklar

9.2012.762334

Balaban, O., & Balaban, M. S. (2015). Adaptation to clima-
te change: Barriers in the Turkish local context. Te-
MA-Journal of Land Use, Mobility and Environment,
7-22. https://doi.org/10.6092/1970-9870/3650

Barrow, C. J. (2018). Environmental vulnerability and resi-
lience. H. Callan (Ed.), The international encyclopedia
of anthropology. JohnWiley & Sons, Ltd. https://doi.
0rg/10.1002/9781118924396.wbieal 500

Bennett, N. J., Blythe, J. L., Tyler, S., & Ban, N. C. (2016).
Communities and change in the Anthropocene: Un-
derstanding social-ecological vulnerability and plan-
ning adaptations to multiple interacting exposures. Re-
gional Environmental Change, 16(4), 907-926. https://
doi.org/10.1007/s10113-015-0839-5

Blasiak, R., Spijkers, J., Tokunaga, K., Pittman, J., Yagi, N.,
& Osterblom, H. (2017). Climate change and marine
fisheries: Least developed countries top global index of
vulnerability. PLOS ONE, 12(6), e0179632. https://doi.
org/10.1371/journal.pone.0179632

Bonzemo, S. (2018). To examine coping adaptive strategies
used by households and make policy recommendati-
ons for addressing future climate change impacts on
livelihoods in Kapsokwony Division, Mt. Elgon Su-
b-county, Bungoma County, Kenya. Journal of Educa-
tion and Practice, 9, 137-154.

Breil, M., Downing, C., Kazmierczak, A., Mékinen, K., &
Romanovska, L. (2018). Social vulnerability to climate
change in European cities-State of play in policy and pra-
ctice (ETC/CCA Technical Paper 2018/1). European
Topic Centre on Climate Change Impacts, Vulnerabi-
lity and Adaptation. https://doi.org/10.25424/CMCC/
SOCVUL_EUROPCITIES

Can, G., $ahin, U, Sayily, U, Dubé, M., Kara, B., Acar, H.
C., Inan, B., Aksu Sayman, O., Lebel, G., Bustinza, R.,
Kigtikali, H., Given, U, & Gosselin, P. (2019). Ex-
cess mortality in Istanbul during extreme heat waves
between 2013 and 2017. International Journal of En-
vironmental Research and Public Health, 16(22), 4348.
https://doi.org/10.3390/ijerph16224348

Campbell-Lendrum, D., & Corvalan, C. (2007). Climate
change and developing-country cities: Implications for
environmental health and equity. Journal of Urban He-
alth: Bulletin of the New York Academy of Medicine, 84,
109-117. https://doi.org/10.1007/s11524-007-9170-x

Chan, C. (2013). Property rights and climate change vul-
nerability in Turkish forest communities: A case study
from Seyhan River Basin, Turkey. Climate and Deve-
lopment, 5, 1-13. https://doi.org/10.1080/17565529.20
12.762335

Chandio, A., Ozturk, I., Akram, W., Ahmad, E, & Mirani,
A. (2020). Empirical analysis of climate change factors
affecting cereal yield: Evidence from Turkey. Envi-
ronmental Science and Pollution Research, 27, 11944-
11957. https://doi.org/10.1007/s11356-020-07739-y

Cinner, J., Adger, W. N, Allison, E. H., Barnes, M. L., Brown,
K., Cohen, P. ], Gelcich, S., Hicks, C. C., Hughes, T. P,
Lau, J. D., Marshall, N. A., & Morrison, T. H. (2018).
Building adaptive capacity to climate change in tropical
coastal communities. Nature Climate Change, 8, 117-



Kaynaklar

123. https://doi.org/10.1038/s41558-017-0065-x

Debortoli, N., Sayles, J., Clark, D., & Ford, J. (2018). A sys-
tems network approach for climate change vulnera-
bility assessment. Environmental Research Letters, 13.
https://doi.org/10.1088/1748-9326/aae24a

Du, D., & Ng, P. (2018). The impact of climate change on
tourism economies of Greece, Spain, and Turkey. En-
vironmental Economics and Policy Studies, 20, 431-449.
https://doi.org/10.1007/s10018-017-0200-y

Dudu, H., & Cakmak, E. (2012). Climate change and agri-
culture: An integrated approach to evaluate econom-
y-wide effects for Turkey. Climate and Development,
10, 275-288. https://doi.org/10.1080/17565529.2017.1
372259

Fabricius, C. (2016). Resilience, development and
global change. Transactions of the Royal So-
ciety of South Africa, 71, 305-306. https://doi.or-
g/10.1080/0035919X.2016.1218374

Fazey, I., Carmen, E., Chapin, F. S., Ross, H., Rao-Williams,
J., Lyon, C., Connon, I, Searle, B., & Knox, K. (2018).
Community resilience for a 1.5 °C world. Current Opi-
nion in Environmental Sustainability, 31, 30-40. https://
doi.org/10.1016/j.cosust.2017.12.006

Fischer, A. P, & Frazier, T. G. (2018). Social vulnerability
to climate change in temperate forest areas: New me-
asures of exposure, sensitivity, and adaptive capacity.
Annals of the American Association of Geographers,
108, 658-678. https://doi.org/10.1080/24694452.2017.
1387046

Goodrich, C. G,, Prakash, A., & Udas, P. B. (2019). Gende-
red vulnerability and adaptation in Hindu-Kush Hima-
layas: Research insights. Environmental Development,
31, 1-8. https://doi.org/10.1016/j.envdev.2019.01.001

Goswami, S. (2020). Overview on adaptive capacity to cli-
mate change. International Journal of Current Microbi-
ology and Applied Sciences, 9, 2519-2523. https://doi.
org/10.20546/ijcmas.2020.909.315

Gill, E., & Ersahin, S. (2019). Evaluating the desertification
vulnerability of a semiarid landscape under different
land uses with the environmental sensitivity index.
Land Degradation & Development, 30, 811-823. https://
doi.org/10.1002/1dr.3269

Hallegatte, S., Fay, M., & Barbier, E. (2018). Poverty and cli-
mate change: Introduction. Environment and Develop-
ment Economics, 23, 217-233. https://doi.org/10.1017/
$1355770X18000141

He, C., Zhou, L., Ma, W,, & Yu, X. (2019). Spatial assessment
of urban climate change vulnerability during different
urbanization phases. Sustainability, 11(8), 2406. https://
doi.org/10.3390/su11082406

Ismail, C., Takama, T., Budiman, I., & Knight, M. (2019).
Comparative study on agriculture and forestry climate
change adaptation projects in Mongolia, the Philip-
pines, and Timor Leste. I¢inde P. Castro, A. M. Azul,
W. L. Filho, & U. M. Azeiteiro (Ed.), Climate Chan-
ge Management (ss. 413-430). Springer. https://doi.
org/10.1007/978-3-319-75004-0_24

Kelly, P. M., & Adger, W. N. (2000). Theory and practice in
assessing vulnerability to climate change and facilita-
ting adaptation. Climatic Change, 47, 325-352. https://

302

doi.org/10.1023/A:1005627828199

Kizildeniz, T., Aydn, T., Goler, S., & Tuna, B. (2022). Im-
pact of altered precipitation and temperature climate
pattern relation with climate change-related factors
(high CO,, elevated temperature and drought) on whe-
at production in Turkey. Osmaniye Korkut Ata Univer-
sitesi Fen Bilimleri Enstitiisii Dergisi, 5(3), 1320-1333.
https://doi.org/10.47495/okufbed.1077161

Kozaman, S. (2017). Tiirkiye Bat1 Ege Bolgesi’nde sosyal ve
gevresel degisime karsi hasar gorebilirlik degerlendir-
mesi. METU Journal of the Faculty of Architecture, 34.
https://doi.org/10.4305/METU.JFA.2017.1.5

Kuleli, T. (2010). City-based risk assessment of sea level rise
using topographic and census data for the Turkish co-
astal zone. Estuaries and Coasts, 33, 640-651. https://
doi.org/10.1007/s12237-009-9248-7

Leichenko, R. (2011). Climate change and urban resilien-
ce. Current Opinion in Environmental Sustainability, 3,
164-168. https://doi.org/10.1016/j.cosust.2010.12.014

Lemos, M. C., Agrawal, A., Eakin, H., Nelson, D. R., Engle,
N. L., & Johns, O. (2013). Building adaptive capacity
to climate change in less developed countries. Iginde
G. R. Asrar & J. W. Hurrell (Ed.), Climate Science for
Serving Society (ss. 437-457). Springer. https://doi.
0rg/10.1007/978-94-007-6692-1_16

Lioubimtseva, E. (2014). A multi-scale assessment of hu-
man vulnerability to climate change in the Aral Sea ba-
sin. Environmental Earth Sciences, 73, 719-729. https://
doi.org/10.1007/s12665-014-3104-1

Macnee, R., & Tokai, A. (2016). Heat wave vulnerability
and exposure mapping for Osaka City, Japan. Environ-
ment Systems and Decisions, 36, 368-376. https://doi.
0rg/10.1007/s10669-016-9607-4

Marshall, N. A, Park, S., Howden, S. M., Dowd, A., & Jakku,
E. (2013). Climate change awareness is associated with
enhanced adaptive capacity. Agricultural Systems, 117,
30-34. https://doi.org/10.1016/j.agsy.2013.01.003

McNamara, K. E., & Buggy, L. (2017). Community-based
climate change adaptation: A review of academic lite-
rature. Local Environment, 22, 443-460. https://doi.org/
10.1080/13549839.2016.1216954

Mereu, V., Saura, J., Trabucco, A., & Spano, D. (2020). As-
sessment of cereal production and food security under
climate change in the Euro-Mediterranean Region.
EGU General Assembly 2020, EGU2020-21722. https://
doi.org/10.5194/egusphere-egu2020-21722

Metcalf, S., van Putten, E., Frusher, S., Marshall, N., Tull,
M., Caputi, N., Haward, M., Hobday, A., Holbrook,
N., Jennings, S., Pecl, G., & Shaw, J. (2015). Measuring
the vulnerability of marine social-ecological systems:
A prerequisite for the identification of climate change
adaptations. Ecology and Society, 20, 1-21. https://doi.
org/10.5751/ES-07509-200235

Murciano, M., Liu, Y., Unal, V,, & Lizaso, J. (2021). Com-
parative analysis of the social vulnerability assessment
to climate change applied to fisheries from Spain and
Turkey. Scientific Reports, 11. https://doi.org/10.1038/
541598-021-93165-0

Olhoff, A., Vddnidnen, E., & Dickson, B. (2018). Tracking
adaptation progress at the global level: Key issues and



priorities. I¢inde Z. Zommers & K. Alverson (Ed.), Re-
silience: The Science of Adaptation to Climate Change
(ss. 51-61). Elsevier. https://doi.org/10.1016/B978-0-
12-811891-7.00004-9

Ozcan, O, Musaoglu, N., & Tiirkes, M. (2018). Assessing
vulnerability of a forest ecosystem to climate change
and variability in the western Mediterranean sub-regi-
on of Turkey. Journal of Forestry Research, 29, 709-725.
https://doi.org/10.1007/s11676-017-0505-5

Pandey, R., Kala, S., & Pandey, V. (2015). Assessing climate
change vulnerability of water at household level. Miti-
gation and Adaptation Strategies for Global Change, 20,
1471-1485. https://doi.org/10.1007/s11027-014-9556-
5

Pelling, M., High, C., Dearing, J., & Smith, D. (2008). Sha-
dow spaces for social learning: A relational understan-
ding of adaptive capacity to climate change within or-
ganisations. Environment and Planning A, 40, 867-884.
https://doi.org/10.1068/a39148

Petheram, L., Zander, K. K., Campbell, B. M., High, C,,
& Stacey, N. (2010). ‘Strange changes’: Indigenous
perspectives of climate change and adaptation in NE
Arnhem Land (Australia). Global Environmental
Change, 20(4), 681-692. https://doi.org/10.1016/j.glo-
envcha.2010.05.002

Qin, H., Romero-Lankao, P, Hardoy, J., & Rosas-Huer-
ta, A. (2015). Household responses to climate-related
hazards in four Latin American cities: A conceptual
framework and exploratory analysis. Urban Climate,
14(1), 94-110. https://doi.org/10.1016/j.uclim.2015

Renaud, E, & Perez, R. (2010). Climate change vulnerability
and adaptation assessments. Sustainability Science, 5,
155-157. https://doi.org/10.1007/s11625-010-0114-0

Royer-Tardif, S., Boisvert-Marsh, L., Godbout, J., Isabel, N.,
& Aubin, I. (2021). Finding common ground: Toward
comparable indicators of adaptive capacity of tree spe-
cies to a changing climate. Ecology and Evolution, 11,
13081-13100. https://doi.org/10.1002/ece3.8024

Schneiderbauer, S., Pedoth, L., Zhang, D., & Zebisch, M.
(2013). Assessing adaptive capacity within regio-
nal climate change vulnerability studies-An Alpine
example. Natural Hazards, 67, 1059-1073. https://doi.
org/10.1007/s11069-011-9919-0

Seaborn, T., Griffith, D., Kliskey, A., & Caudill, C. (2021).
Building a bridge between adaptive capacity and adap-
tive potential to understand responses to environ-
mental change. Global Change Biology, 27. https://doi.
org/10.1111/gcb.15579

Siders, A. R. (2019). Adaptive capacity to climate change: A
synthesis of concepts, methods, and findings in a frag-
mented field. Wiley Interdisciplinary Reviews: Climate
Change, 10. https://doi.org/10.1002/wcc.573

Smith, E., Keys, N, Lieske, S., & Smith, T. (2015). Assessing
socio-economic vulnerability to climate change impa-
cts and environmental hazards in New South Wales
and Queensland, Australia. Geographical Research, 53,
451-465. https://doi.org/10.1111/1745-5871.12137

Smith, E., Lieske, S., Keys, N., & Smith, T. (2016). Rapid re-
gional-scale assessments of socio-economic vulnerabi-
lity to climate change. Environmental Research Letters,

303

Kaynaklar

11. https://doi.org/10.1088/1748-9326/11/3/034016

Subramaniam, S., & Mathai, S. (2010). Psycho-social and
health related adaptive responses to climate chan-
ge. Asia Pacific Business Review, 6, 71-77. https://doi.
org/10.1177/097324701000600106

Summers, J. K., Smith, L. M., Harwell, L. C., & Buck, K. D.
(2017). Conceptualizing holistic community resilience
to climate events: Foundation for a climate resilience
screening index. GeoHealth, 1, 151-164. https://doi.or-
g/10.1002/2016GH000047

Talanow, K., Topp, E., Loos, J., & Martin-Lopez, B. (2021).
Farmers’ perceptions of climate change and adaptation
strategies in South Africa’s Western Cape. Journal of
Rural Studies, 81, 203-219. https://doi.org/10.1016/j.
jrurstud.2020.10.026

Thapa, B., Scott, C. A., Wester, P, & Varady, R. G. (2016).
Towards characterizing the adaptive capacity of far-
mer-managed irrigation systems: Learnings from Ne-
pal. Current Opinion in Environmental Sustainability,
21, 37-44. https://doi.org/10.1016/j.cosust.2016.10.005

Tol, R. S. J. (2002). Estimates of the damage costs of clima-
te change, Part II: Dynamic estimates. Environmental
and Resource Economics, 21, 135-160. https://doi.or-
g/10.1023/A:1014539414591

Tol, R. S. J. (2021). The distributional impact of climate
change. Annals of the New York Academy of Sciences,
1504(1), 63-75. https://doi.org/10.1111/nyas.14497

Tugag, C. (2022). Evaluation of urban infrastructure poli-
cies in Turkey for climate resilience and adaptation.
Sustainable and Resilient Infrastructure, 8, 190-202. htt-
ps://doi.org/10.1080/23789689.2022.2138162

Tiirkes, M., Musaoglu, N., & Ozcan, O. (2017). Assessing
the vulnerability of a forest ecosystem to climate chan-
ge and variability in the western Mediterranean su-
b-region of Turkey: Future evaluation. Journal of Fo-
restry Research, 29, 1177-1186. https://doi.org/10.1007/
s11676-017-0500-x

Woodward, A., Hales, S., & Weinstein, P. (1998). Climate
change and human health in the Asia Pacific region:
‘Who will be most vulnerable? Climate Research, 11, 31-
38. https://doi.org/10.3354/CR011031

Wu, J., Han, G., Zhou, H., & Li, N. (2018). Economic deve-
lopment and declining vulnerability to climate-related
disasters in China. Environmental Research Letters, 13.
https://doi.org/10.1088/1748-9326/aaabd7

Boliim 12

Bodansky, D. (t.y.). Paris Anlagmasi. Birlesmis Milletler
Uluslararast Hukuk Gorsel-Isitsel Kiitiiphanesi. http://
www.un.org/law/avl

Bumin, M. (2023). iklim degisikligi davalar: ve risk faktérii
olarak finansal kuruluslar iizerindeki etkileri. Iginde
Muhasebe ve Finans Arastirmalar: (ss. 1-22). Gazi Ki-
tabevi.

Enerji Piyasas1 Diizenleme Kurumu. (2024). Karbon Piya-
salarimin Isletilmesine Iliskin Yonetmelik Taslag: (m.
3(0)). https://www.epdk.gov.tr/Detay/DownloadDo-
cument?id=Ukjs72GcE9U=

European Commission. (2019). The European Green Deal
(COM(2019) 640 final). EUR-Lex. https://eur-lex.



Kaynaklar

europa.eu/legal-content/EN/TXT/?uri=CELEX:-
52019DC0640

European Union. (2015). Handbook on the EU Emissions
Trading System (ETS). https://climate.ec.europa.eu/
system/files/2017-03/ets_handbook_en.pdf

Ferrie, D., & Artamendi-Erro, N. (2021). Carbon Border Ad-
justment Mechanism: Questions and answers. European
Commission. https://ec.europa.eu/commission/press-
corner/detail/en/qanda_21_3661

iklim Haber. (2023, 12 Aralik). Tiirkiye’nin ilk iklim davasi-
n1 Danistay incelemeden reddetti. https://www.iklimha-
ber.org/turkiyenin-ilk-iklim-davasini-danistay-incele-
meden-reddetti/

Intergovernmental Panel on Climate Change (IPCC).
(2023). Climate change 2023: Synthesis report. Inter-
governmental Panel on Climate Change. https://www.
ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_
SYR_LongerReport.pdf

Ozgeng, O. (2023, 7 Eyliil). iklim kanunu geliyor | Av. Gay-
retli: “Taslakta ticari faaliyetler i¢in emisyon ticaret
sistemi diizenleniyor, adina da iklim kanunu diyor-
lar” Medyascope. https://medyascope.tv/2023/09/07/
iklim-kanunu-geliyor-av-gayretli-taslakta-ticari-faali-
yetler-icin-emisyon-ticaret-sistemi-duzenleniyor-adi-
na-da-iklim-kanunu-diyorlar/

Cevre, Sehircilik ve [klim Degisikligi Bakanlig1. (t.y..).

Kyoto Protokolii. https://iklim.gov.tr/kyoto-protoko-

lu-i-35

Cevre, Sehircilik ve Tklim Degisikligi Bakanlig1 (t.y.).

Montreal Protokolii. https://iklim.gov.tr/montreal-pro-

tokolu-i-38

T.C. Gevre, $ehircilik ve Iklim Degisikligi Bakanlhg:. (t.y.).

Paris  Anlagmasi. https://iklim.gov.tr/paris-anlasma-

si-i-34

Disisleri Bakanligt (t.y.). United Nations Framework

Convention on Climate Change (UNFCCC) and the

Kyoto Protocol.  https://www.mfa.gov.tr/united-nati-

ons-framework-convention-on-climate-change-_un-

fcce_-and-the-kyoto-protocol.en.mfa

Disisleri Bakanligi (2023, 17 Mayis). Sumirda Karbon

Diizenleme Mekanizmasi’na (SKDM) iliskin tiiziik AB

Resmi Gazetesi’nde yayimlandi. https://www.ab.gov.tr/

test_53490.html

Kamu Goézetimi, Muhasebe ve Denetim Standartlar:

Kurumu. (2023, 30 Mayis). Soru ve cevaplarla stirdii-

riilebilirlik  raporlamasi. https://www.kgk.gov.tr/Por-

talv2Uploads/files/Sustainability/Soru_ve_Cevaplar-
la_Surdurulebilirlik_Raporlamasi_30_05_2023-.pdf

Resmi Gazete. (1984, 25 Ekim). 3065 sayil: Katma De-

ger Vergisi Kanunu. https://www.mevzuat.gov.tr/mev-

zuatmetin/1.5.3065.pdf

Resmi Gazete. (2022, 4 Nisan). 5910 sayil Tiirkiye Ih-

racatgilar Meclisi ile [hracat¢ Birliklerinin Kurulus ve

Gorevleri Hakkinda Kanun ile Bazi Kanunlarda Degi-

siklik Yapilmasina Dair Kanun. https://mevzuat.gov.tr/

mevzuatmetin/1.5.5910.pdf

Tiirkiye Biiyiik Millet Meclisi. (2025, 20 Subat). Iklim

Kanunu Teklifi (Esas No: 2/2927). https://www.tbmm.

gov.tr/Yasama/KanunTeklifi/a0d0d465-837b-41{0-

bd57-0195237fad31

United Nations. (1992). United Nations Framework Conven-

T.C.

T.C.

T.C.

T.C.

T.C.

T.C.

T.C.

T.C.

304

tion on Climate Change (FCCC/INFORMAL/84). Uni-
ted Nations. https://unfccc.int/resource/docs/convkp/
conveng.pdf

United Nations Environment Programme. (2023). Global
climate litigation report: 2023 status review. https://doi.
org/10.59117/20.500.11822/43008

United Nations Framework Convention on Climate Chan-
ge (UNFCCQ). (t.y.). The Kyoto Protocol-Status of ra-
tification. United Nations Framework Convention on
Climate Change. https://unfccc.int/process/the-kyo-
to-protocol/status-of-ratification

United Nations Framework Convention on Climate Chan-
ge (UNFCCC). (2013). Report of the Conference of the
Parties on its eighteenth session, held in Doha from 26
November to 8 December 2012: Addendum. Part two:
Action taken by the Conference of the Parties at its ei-
ghteenth session (FCCC/CP/2012/8/Add.1). https://
unfccc.int/documents/7643

United Nations Framework Convention on Climate Change
(UNFCCQ). (2015). Adoption of the Paris Agreement.
United Nations Framework Convention on Climate
Change. http://unfccc.int/resource/docs/2015/cop21/
eng/109r01.pdf

United Nations Framework Convention on Climate Change
(UNFCCCQ). (2021). Note verbale: Proposal by the Re-
public of Tiirkiye to amend Annex I of the Convention
(Log/EC-2021-146).  https://unfccc.int/sites/default/
files/resource/nv_to_parties_turkey_proposal_to_
amend_annex_1_of_the_convention.pdf

Boliim 13

Dawson, R. J., Thompson, D., Johns, D., Gosling, S., Chap-
man, L., Darch, G., Watson, G., Powrie, W, Bell, S.,
Paulson, K., Hughes, P., & Wood, R. (2016). UK cli-
mate change risk assessment evidence report: Chapter
4, infrastructure. Report prepared for the Adaptation
Sub-Committee of the Committee on Climate Chan-
ge. https://www.theccc.org.uk/wp-content/uploa-
ds/2016/07/UK-CCRA-2017-Chapter-4-Infrastructu-
re.pdf

European Commission. (2019). The European Green Deal
(COM(2019) 640 final). EUR-Lex. https://eur-lex.
europa.eu/legal-content/EN/TXT/?uri=CELEX:-
52019DC0640

European Commission. (2021a). EU strategy on adaptation
to climate change (COM(2021) 82 final). EUR-Lex. ht-
tps://eur-lex.europa.eu/legal-content/EN/TXT/?uri=-
CELEX:52021DC0082

European Commission. (2021b). Technical guidance on the
application of “do no significant harm” under the Reco-
very and Resilience Facility Regulation (2021/C 58/01).
Official Journal of the European Union, C 58, 1-30. htt-
ps://eur-lex.europa.eu/legal-content/EN/TXT/?uri=o-
j%3AJOC_2021_058_R_0001

European Commission. (2021c). Technical guidance on
the climate proofing of infrastructure in the period
2021-2027 (OJ C 373, 16.09.2021). EUR-Lex. https://
eur-lex.europa.eu/legal-content/EN/TXT/?uri=CE-
LEX:52021XC0916(03)

European Environment Agency. (2024). European clima-
te risk assessment (EUCRA). European Environment



Agency. https://www.eea.europa.eu/publications/euro-
pean-climate-risk-assessment-eucra

Haughey, L. (2023). Major disruption on railway line from
London to Basingstoke after line collapsed in a “huge”
landslip which left part of the track hanging in mid-a-
ir. Daily Mail. https://www.dailymail.co.uk/news/
article-11638095/Major-disruption-railway-line-Lon-
don-Basingstoke-line-collapsed-landslip.html

International Finance Corporation (IFC). (2012). Perfor-
mance standards on environmental and social sustai-
nability. International Finance Corporation. https://
www.ifc.org/wps/wcm/connect/topics_ext_content/
ifc_external_corporate_site/sustainability-at-ifc/poli-
cies-standards/performance-standards

International Finance Corporation (IFC). (2021). Climate
risk management and adaptation in IFC operations: Gu-
idance for clients. International Finance Corporation.

Intergovernmental Panel on Climate Change (IPCC).
(2022). Climate change 2022: Impacts, adaptation and
vulnerability. Contribution of Working Group II to the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (H.-O. Portner, D. C. Roberts, M.
Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegria,
M. Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem,
& B. Rama, Ed.). Cambridge University Press. https://
doi.org/10.1017/9781009325844

International Organization for Standardization (ISO).
(2016). ISO 37101:2016-Sustainable development in
communities: Management system for sustainable deve-
lopment: Requirements with guidance for use. Internati-
onal Organization for Standardization.

International Organization for Standardization (ISO).
(2018a). ISO 14064-1:2018-Greenhouse gases: Part 1:
Specification with guidance at the organization level for
quantification and reporting of greenhouse gas emissions
and removals. International Organization for Standar-
dization.

International Organization for Standardization (ISO).
(2018b). ISO 14067:2018-Greenhouse gases: Carbon
footprint of products: Requirements and guidelines for
quantification. International Organization for Standar-
dization.

International Organization for Standardization (ISO).
(2019a). ISO 14090:2019-Adaptation to climate change:
Principles, requirements and guidelines. International
Organization for Standardization.

International Organization for Standardization. (2019b).
ISO 37123:2019-Sustainable cities and communities:
Indicators for resilient cities. International Organization
for Standardization.

International Organization for Standardization (ISO).
(2020). ISO/TS 14092:2020-Adaptation to climate chan-
ge: Requirements and guidelines for adaptation planning
for organizations including local governments and com-
munities. International Organization for Standardiza-
tion.

International Organization for Standardization (ISO).
(2021a). ISO 14091:2021-Adaptation to climate change:
Guidelines on vulnerability, impacts and risk assessment.
International Organization for Standardization.

International Organization for Standardization (ISO).

305

Kaynaklar

(2021b). ISO 14097:2021-Greenhouse gas management:
Framework for assessing and reporting investments and
financing related to climate change. International Orga-
nization for Standardization.

Joint Assistance to Support Projects in European Regi-
ons (JASPERS). (2024). Practical sectoral guidance on
climate resilience proofing (energy, MSW, transport).
European Investment Bank. https://knowledge.eib.org/
en/publications/practical-sectoral-guidance-on-clima-
te-resilience-proofing

Karlsson, A., & Moran, A. (2023). Flood alarm in wes-
tern  Sweden-Trains cancelled. Goteborgs-Posten.
https://www.gp.se/nyheter/vastsverige/larm-om-o-
versvamningar-i-vastsverige-tag-stalls-in.ad9e1287-
9280-4c6a-9834-0f21d7033£88

Network Rail. (2019). Railway network update following we-
ekend of extreme weather on the Wales and Borders rou-
te. https://www.networkrailmediacentre.co.uk/news/
railway-network-update-following-weekend-of-extre-
me-weather-on-the-wales-and-borders-route

Network Rail. (2024). Extreme weather across Britain has
put the railway at a higher risk of landslips. https://www.
networkrail.co.uk/stories/landslips-explained/

Soleimani-Chamkhorami, K., Karbalaie, A., Kasraei, A.,
Haghighi, E., Famurewa, S. M., & Garmabaki, A. H. S.
(2024). Identifying climate-related failures in railway
infrastructure using machine learning. Transportation
Research Part D: Transport and Environment, 135, Ar-
ticle 104371. https://doi.org/10.1016/.trd.2024.104371

Trafikverket. (2022). Solkurvor 2022: Statistik, analys och
handlingsplan. https://bransch.trafikverket.se/con-
tentassets/c2a87ceec3d14fa890c62fe2d54e6e23/rap-
port-solkurvor-2022-statistik-analys-och-handlin-
gsplan.pdf

Yatirimlar. (2023, Nisan 18). Ankara-Istanbul siiper hizli tren
hatti projesi igin hazirlik ¢alismalar: siirdiiriiliiyor. htt-
ps://yatirimlar.com/haber/ankara-istanbul-super-hiz-
li-tren-hatti-projesi-icin-hazirlik-calismalari-surduru-
luyor_202968

World Bank. (2021). The World Bank climate change action
plan 2021-2025: Supporting green, resilient, and inclusi-
ve development. World Bank Group.

Boliim 14

Abnett, K. (2025, 15 Nisan). Europe had most widespread
floods for more than a decade in 2024, scientists say.
Reuters.  https://www.reuters.com/sustainability/cop/
europe-had-most-widespread-floods-more-than-de-
cade-2024-scientists-say-2025-04-15/

Aksu, H., Aksoy, H., Cetin, M., Yaldiz, S. G., Yildirim, I,
& Alsenjar, O. (2025). Development of rainfall inten-
sity-duration-frequency curves under nonstationary
conditions. Sustainable Water Resources Management,
11(4). https://doi.org/10.1007/s40899-024-01176-2

Athanasopoulou, A., Raposo de M. do N. e S. de Sotto Ma-
yor, M., Dimova, S., Guido, R., Mercogliano, P, Villa-
ni, V., Croce, P, Landi, E, Formichi, P, & Markova, J.
(2020). Thermal design of structures and the changing
climate (A. Athanasopoulou, M. Raposo de M. do N. e
S. de Sotto Mayor, S. Dimova, T. Dyngeland, & A. Pinto
Vieira, Ed.; EUR 30302 EN). Publications Office of the



Kaynaklar

European Union. https://doi.org/10.2760/128894

Dimova, S., Polo Lopez, C. S., Sousa, M. L., Rianna, G., Bas-
tidas-Arteaga, E., Nogal, M., Gervasio, H., Martorana,
E., Reder, A., & Athanasopoulou, A. (2024). Impact of
climate change on the corrosion of the European reinfor-
ced concrete building stock (S. Dimova, C. S. Polo Lopez,
& M. L. Sousa, Ed.; JRC137288). Publications Office of
the European Union. https://doi.org/10.2760/016004

European Environment Agency (EEA). (2024). European
climate risk assessment. https://www.eea.europa.eu/en/
analysis/publications/european-climate-risk-assess-
ment

Kourtis, I. M., & Tsihrintzis, V. A. (2022). Update of inten-
sity-duration-frequency (IDF) curves under climate
change: A review. Water Supply, 22(5), 4951-4974. htt-
ps://doi.org/10.2166/ws.2022.152

Markova, J., Holicky, M., Jung, K., Mezera, A., & Sykora, M.
(2024). Thermal actions and climate changes according
to new Eurocodes. Advances in reliability, safety and se-
curity (Part 2; ESREL 2024 Monograph Book Series).
https://esrel2024.com/wp-content/uploads/articles/
part2/thermal-actions-and-climate-changes-accor-
ding-to-new-eurocodes.pdf

Network Rail. (2024, Aralik). Fourth Adaptation Report.
Network Rail. https://www.networkrail.co.uk/wp-con-
tent/uploads/2024/12/Network-Rail-4th- Adaptati-
on-Report-Dec-2024.pdf

van der Meer, J. W,, Allsop, N. W. H., Bruce, T., De Rouck,
J., Kortenhaus, A., Pullen, T., Schiittrumpf, H., Troch,
P, & Zanuttigh, B. (2018). EurOtop: Manual on wave
overtopping of sea defences and related structures: An
overtopping manual largely based on European research,
but for worldwide application. www.overtopping-ma-
nual.com

306



