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Peyzaj Mimarlhigi

KENTSEL TARIM VE EKOSISTEM
HiZMETLERI

Cansu DINCTURK!
Giil TEKINGUNDUZ?

1. GIRIS

Son yiizyilda hiz kazanan kiiresellesme siireci, insan
niifusunu, ekonomik faaliyetleri ve altyap1 sistemlerini kentlerde
yogunlastirmis, bdylece sehirleri iklim degisikligi ve kiiresel
1sinmanin yikicr etkilerine en acik mekanlar haline getirmistir
(Frantzeskaki ve McPhearson, 2022). iklim degisikligi ve kiiresel
1sinma, yerytiiziindeki canli yasami i¢in en ciddi tehditlerden biri
olarak gorilmektedir (Guler ve Kumar, 2022). iklim
degisikliginin etkileri karsisinda tirler morfolojik, davranigsal ve
dagilim gibi ozelliklerinde uyuma iliskin ¢esitli tepkiler
gelistirmektedir. Bu degisimler, dogal ekosistemlerin topluma
sagladig1 faydalari da doniistiirmektedir (Weiskopf vd., 2020).

Ekosistemler, iklim degisikliginin olumsuz etkilerini
azaltmada ve uyum kapasitesini artirmada 6nemli rol oynamakta;
bu nedenle de doga temelli ¢oziim mekanizmalarinin
degerlendirilmesi 6nem arz etmektedir (Malhi vd., 2020).

Kentsel tarim, 6zel bahgelerden topluluk bahgelerine
kadar uzanan ¢ok yonlii bir uygulama alani olarak kentler i¢in
yasamsal bir ¢oziim sunmaktadir. Biyolojik ¢esitliligin
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korunmasi, kentsel 1s1 adasi etkisinin azaltilmasi ve kirleticilerin
emilimi gibi ekolojik islevlerin yani sira, estetik deger kazandiran
ve kiiltiirel biitiinlesmeyi destekleyen bu yaklasim; direnglilik ve
refah temelli ¢ok boyutlu bir siirdiiriilebilir kentlesme stratejisi
olarak degerlendirilmektedir (Fauzia vd., 2024). Fakat, ¢cok az
sayida arastirmada bu konuya yer verildigi gorilmektedir (Evans
vd., 2022).

TUIK (2024) verilerine gére, Tiirkiye niifusu 2023 yilinda
85 milyon 372 bin 377 kisi iken, 2050 yilinda 93 milyon 774 bin
618 kisiye ulagsmasi beklenmektedir. Niifustaki bu artis egilimi ile
iklim degisikliginin dogal kaynaklar iizerindeki baskilar1 birlikte
degerlendirildiginde, “kentsel alanlarda surdirdlebilir ve givenli
gida sistemlerinin olusturulmasi1” gerekliligi 6ne ¢ikmaktadir. Bu
baglamda kentsel tarim iiretimsel, ekolojik ve estetik islevleriyle
One cikan stratejik bir uygulama bigimi olarak (Gunapala vd.,
2025) yerel yonetimlerin plan ve politikalarinda daha giigli
bicimde ele alinmasi gereken bir alan olarak goriilmektedir.

Bu arastirma, kentsel siirdiiriilebilirligin saglanmasinda
doga temelli ¢6zlim yaklagimlarindan biri olarak kentsel tarim
uygulamalarinin 6nemini ortaya koymaktadir. Kentsel tarimin
sundugu; diizenleyici, destekleyici ve kiiltiirel ekosistem
hizmetlerinin iklim degisikliginin etkilerine karsi kentlerin
direncliligini artiran bir uygulama oldugu savunulmaktadir.

2. KENTSEL TARIM KAVRAMI VE TURLERI

Gelismekte olan iilkelerde kent niifusunun siirekli artmasi,
kentsel alanlarda yasayan bireylerin yeterli ve saglikli gidaya
erisimini giderek daha gl¢ hale getirmektedir. Kriz ve afet
donemlerinde yerel {iretimi ¢esitlendirerek dar gelirli kesimlerin
gida giivenligini artiran; ayn1 zamanda iklime uyum ve kentlerin
yesillendirilmesi hedeflerine katki saglayan kentsel tarim
uygulamalar1 (Delbridge ve Ngoga, 2021), sirdirtlebilir kent
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yaklagimi i¢inde giderek daha fazla 6nem kazanmaktadir (Issifu,
2025).

Kentsel tarimin kuramsal c¢ercevesi {izerine yapilan
caligmalar yazarlar arasinda kavramin kapsami, sinirlart ve
tipolojisine iligkin tam bir goriis birliginin olmadigini
gostermektedir. Kentsel tarim literatlirde ¢ogunlukla “kentsel
mekanda yiiriitiilen tarimsal faaliyetler” olarak tanimlansa da
Saraiva vd. (2025), kirsal tarimdan tamamen ayr1 bir kategori
seklinde degil, aymi iiretim pratiginin farkli mekansal
baglamlarda siireklilik gosteren biitiinlesik bir formu olarak
degerlendirmektedir. Kentsel tarima yonelik uygulamalar 20.
ylizy1l boyunca basta toplumsal girisimler ve yerel dayanigma
pratikleri seklinde ortaya c¢iksa da konuya iliskin akademik ilgi
ozellikle son yillarda belirgin bicimde artmis; kentsel tarim
giderek daha fazla bilimsel arastirmanin inceleme alanina dahil
edilmistir (Dobele ve Zvirbule, 2020). Boylece kentsel tarim hem
kent planlamasi hem de siirdiiriilebilir kalkinma baglaminda
stratejik bir politika araci olarak konumlanmaya baslamistir.

Mougeot (2000), kentsel tarimi kent icinde ya da kente
bitisik alanlarda yiriitiilen gida iiretim faaliyetleri olarak
tanimlamakta ve bu iiretim bi¢ciminin kentsel mekanla dinamik bir
etkilesim icinde oldugunu vurgulamaktadir. Benzer bi¢imde
Martellozzo vd. (2014), kentsel tarimin Kentlerin fiziksel
siirlartyla ve mekansal oOrgilitlenmesiyle yakindan iligkili
oldugunu belirtmistir. Kavramin ¢ok yonli niteligine dikkat
ceken Kanbak (2018) ise, kentsel tarimin mekana dayali bir
faaliyet olmasi, ekolojik duyarlilik tagimasi, ekonomik agidan
verimlilik saglamasi1 ve toplumsal kapsayicilig1 arttirmasi gibi
Ozelliklere sahip oldugunu ifade etmistir.

Kentsel tarim, oOzellikle gida giivencesi ve gida
egemenligini destekleyen bir yaklagim olarak goriilmekle birlikte,
kavramin bir¢ok kentte beklenen hizda yayginlasamadig: ¢esitli
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calismalarda ifade edilmektedir (Houessou vd., 2020). Lee vd.
(2023), kentsel tarimin uygulanabilirligini ilkelerin gelir
diizeylerine gore karsilastirmali olarak incelemis; her gelir
grubunda kentsel sirdiiriilebilir  sekilde hayata
gecirilebilmesi icin gerekli kosullarin (motivasyon, farkindalik,
kurumsal altyapi, kaynak erisimi vb.) farklilagtigini ifade

tarimin

etmislerdir.

Krishnaveni vd. (2024) ise kentsel tarim tiirlerini gesitli
kategorilere ayirmistir (Tablo 1). Bu simiflandirma, kentlerde
tarimsal {retimin yalnizca geleneksel acik alanlarda degil,
catilardan topluluk bahgelerine, dikey iiretim sistemlerinden
akuaponik yapilara kadar genis bir mekansal ve teknolojik
yelpazede gerceklestirilebilecegini gostermektedir.

Tablo 1. Kentsel tarim tiirleri ve aciklamalari (Krishnaveni vd.,

2024)
Kents.?l .. Aciklama
tarmm tiiru
Binalarin ¢at1 alanlariin; meyve, sebze, yesil yaprakl tiriin
Cat1 gruplariin yetistirilmesi amaciyla kullanilmasidir. Bu
bahceleri uygulama genellikle saksilar veya yiikseltilmis yataklarda
gerceklestirilmektedir.
Cigekler, gida iiriinleri ve yesil yaprakli iiriin gruplarmin
Topluluk o S . ;
: yetistirilmesi {izerine topluluk iiyeleri tarafindan ortaklasa
bahceleri N L
yliriitiilen paylagimli arazilerdir.
Kentsel alanlarda bulunan gesitli iriinlerin yetistirildigi ve
Kentsel 8 4 .
i bazen hayvanciligin da dahil edildigi biiyiik 6lgekli tarimsal
ciftlikler ) ;
isletmelerdir.
Kentsel alanlardaki i¢ veya dis meké&nlarin degerlendirilerek
Dikey tarim | genellikle hidroponik ve aeroponik sistemler kapsaminda
tirlinlerin yetistirilmesidir.
Balik yetistiriciligi ile hidroponik bitki yetistiriciliginin
Akuaponik biitiinlestirildigi  sistemlerdir. Bu  sistemde  balik
sistemler tanklarindan gelen zengin besin maddeleri iceren su,
bitkilerin giibrelenmesinde kullanilmaktadir.
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3. EKOSISTEM HiZMETLERI

Son on yilda kiiresel 6l¢ekte yasanan gevresel ve sosyo-
ekonomik degisimlerin, karasal ekosistem hizmetleri iizerinde
olumsuz etkiler yaratarak ekosistemlerin  sagligi  ve
stirdiiriilebilirligini tehdit ettigi bilinmektedir (Wei vd., 2025).
Yamaguchi vd. (2025) ekosistem hizmetlerinin strddrulebilir
bi¢cimde yonetilmesinin giiniimiizde karsi karsiya olunan 6nemli
kiiresel sorunlardan biri oldugunu vurgulamaktadir. Kentlesme
streclerinde, insan ve arazi sistemlerinin uyumlu sekilde
gelisebilmesi agisindan insan refahi ile ekosistem hizmetleri
arasindaki karsilikli iligkilerin ve uyum diizeylerinin ayrintili
bicimde analiz edilmesi oldukc¢a 6nemlidir (Yao ve Fang, 2025).

Ekosistemlerin bir pargasi olarak dogal kaynaklar, iklim
diizenleyici islevler ve kiiltiirel-rekreasyonel  olanaklar
araciliglyla  bireylerin  fiziksel ve  zihinsel saghiginmi
guclendirmektedir. Bu nedenle ekosistem hizmetlerinin gevresel
saglik yonetisimine entegre edilmesi onemli bir faaliyet 6rnegi
olarak degerlendirilebilir (Dong vd., 2025). Milenyum Ekosistem
Degerlendirmesi (Millennium Ecosystem Assessment- MEA,
2005) raporunda  ekosistem  hizmetleri ~ “insanlarin
ekosistemlerden elde ettikleri faydalar” seklinde tanimlanmis ve
“kaynak saglayan, diizenleyen, kiiltirel ve destekleyen”
hizmetler olarak dort ana kategoriye ayrilmistir. Bu kapsamda
ekosistem hizmetlerinin temel bilesenleri ve alt eylem alanlari
asagida sunulmustur (MEA, 2005):

» Kaynak saglayan hizmetler: ekosistemlerin direkt olarak ya
da dolayli bir bicimde sunduklar1 somut iiriinlerdir. Ilgili
hizmetlerin baglica bilesenleri; gida, lif, yakit, genetik
kaynaklar, biyokimyasal maddeler, siis kaynaklari, tatli su vb.
olarak tanimlanmistir.

o Duzenleyen hizmetler: Ekosistemlerde gergeklesen dogal
siire¢lerin diizenlenmesi sonucu ortaya ¢ikan ve insan refahini
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dogrudan ya da dolayl bicimde etkileyen faydalar olarak
tanimlanmaktadir.  Bu  hizmetler; hava  kalitesinin
dizenlenmesi, iklimin duzenlenmesi, su dizenlenmesi,
erozyonun Onlenmesi, su arittmi ve atiklarin islenmesi,
hastaliklarin diizenlenmesi, zararlilarla miicadele, tozlasma,
dogal tehlikelerin diizenlenmesi vb. seklinde ifade edilmistir.

o Kiilturel hizmetler: Ekosistemlerin bireylere ve toplumlara
sagladigr manevi, rekreasyonel ve estetik nitelikteki “maddi
olmayan” faydalar1 ifade etmektedir. Bu kapsamda
ekosistemlerin kiiltiirel ¢esitlilik, manevi ve dini degerler,
bilgi ve ogrenme sistemleri, egitimsel katkilar, estetik ve
sanatsal ilham, toplumsal iliskilerin giiclenmesi, yer
duygusunun gelismesi, kiiltiirel mirasin korunmasi ile
rekreasyon ve ekoturizm olanaklar1 gibi cesitli degerler
sundugu belirtilmektedir.

o Destekleyen hizmetler: Diger tim ekosistem hizmetlerinin
ortaya cikabilmesi i¢in temel olusturan ve insan refahini
dolayli fakat 6nemli duzeyde etkileyen ekolojik suregleri
kapsamaktadir. Bu hizmetlerin olumlu ya da olumsuz
etkilerinin ¢ogunlukla uzun vadede ortaya g¢ikmasi, onlari
diger hizmet kategorilerinden ayiran 6nemli bir 6zelliktir.
Destekleyen hizmetler; toprak olusumu, fotosentez, birincil
iiretim, besin dongiilerinin isleyisi ve su dongiisiiniin
devamlilig1 gibi temel ekosistem siire¢lerini icermektedir.

4. KENTSEL TARIMIN EKOSISTEM
HiZMETLERI

Kent ekosistemlerinin sundugu kaynak saglayan,
duzenleyen, kiltirel ve destekleyen hizmetlerin (MEA, 2005)
sehirlerin sagligi, siirdiiriilebilirligi ve buna bagli olarak
direnclilik kapasitesinin giiclendirilmesinde temel bir yaklasim
oldugu vurgulanmaktadir. Kiiresel iklim degisikliginin kentler
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tizerindeki giderek artan baskilar1 ve siirdiiriilebilir gida
sistemlerine duyulan ihtiyag, yesil altyap1 ve kentsel tarim gibi
doga tabanli ¢éziimlere olan ilgiyi her gecen giin artirmaktadir
(Evans vd., 2022). “Cok islevli” ve “biitiinlesik” bir uygulama
alan1 olarak tanimlanan kentsel tarimin (Huan vd., 2024) kent
dokusuna entegre edilmesinin 6zellikle ekosistem hizmetleri
acisindan 6nemli katkilar sundugu cesitli ¢aligmalarda ortaya
konmustur (Giacche vd., 2021).

Evans vd. (2022) tarafindan yiiriitiilen arastirma, yesil
altyapt ve kentsel tarim uygulamalarinin, sunduklar1 genis
ekosistem hizmeti yelpazeleri nedeniyle birbirine olduk¢a yakin
yaklagimlar olarak degerlendirildigini ortaya koymaktadir.
Cevresel, ekonomik ve sosyal baglamda ¢ok yonli faydalar
saglayan kentsel tarim, oOzellikle Avrupa iilkelerinde iklim
degisikliginin olumsuz etkilerini azaltmakta ve bu degisimlere
uyum saglamay1 hedefleyen doga tabanli ¢éziimler kapsaminda
yesil altyapinin  6nemli  bilesenlerinden  biri  olarak
tanimlanmaktadir (Yaman ve Yenigiil, 2022).

Son yillarda yesil altyapt ve doga-tabanli ¢ozlimlere
iliskin literatiirde 6zellikle “dilizenleyici ve kiiltiirel” ekosistem
hizmetlerine odaklanan caligmalarin belirgin bigimde arttig1
gorulmektedir. Bununla birlikte, kentsel sistemlerde yenilenebilir
yesil altyapimin (Edible Green Infrastructure) saglayabilecegi
kaynak saglayan ekosistem hizmetleri, 6zellikle gida iiretimi,
yerel besin dongulerinin desteklenmesi ve kent ici Gretim
kapasitesinin artirilmasi konusunda farkindaligin sinirh kaldigi
ifade edilmektedir (Russo vd., 2017). Clinton vd. (2018), kentsel
tarimin ekosistem hizmetlerinin saglanmasinda oynadigi roli
vurgulayarak, farkli kentsel yogunluk diizeylerini temel alan
senaryolarin yillik gida iiretimini anlaml 6l¢ilide artirabilecegini
ifade etmistir. Payen vd. (2022) kentsel tarimin kent dlgeginde

“g1da giivencesi”, “slirdiiriilebilirlik” ve “dayaniklilik” iizerinde
belirgin katkilar sundugu nicel analizlerle ortaya koymustur. Bu
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aragtirma kapsaminda, kentsel tarimin iretkenligi sistematik
olarak degerlendirilmis ve kiiresel Olgekte kentlerin gida
iiretimine kayda deger miktarda katki saglayabilecegi ifade
edilmistir (Payen vd., 2022)

Aerts vd. (2016), biiyiik ve kiiciik 6lcekli kentsel tarim
uygulamalarinin ekosistem hizmetleri lizerinde hem benzer hem
de farkli diizeylerde etkiler olusturabildigini belirtmektedir.
Laos’un Savannakhet eyaletinde yiiriitiilen bir aragtirmada, farkli
peyzaj tipleri boyunca temel ekosistem hizmetlerinin arz-talep
iligkileri mekansal olarak analiz edilmis ve elde edilen bulgular,
ozellikle orman alanlart ile orman doniigiimlii tarim alanlarinin
yogun oldugu bolgelerde ekosistem hizmeti potansiyelinin gorece
daha yiksek seviyelerde oldugunu gostermistir (Eckert vd.,
2025).

Kentsel tarim tiirlerinin  (Krishnaveni vd., 2024)
ekosistem hizmetleriyle (MEA, 2005) olan potansiyel
etkilesimlerini ortaya koymak amaciyla (Canva programindan
yararlanilarak) gelistirilen diyagram Sekil 1’de sunulmaktadir.
Matris, tim kentsel tarim tiirlerinin gida iiretimi ile dogrudan
baglantili oldugunu, ayrica siis kaynag1 saglama, estetik deger
iiretme, ilham kaynagi olusturma, egitim ve bilgi edinme firsatlari
sunma, fotosentez ve birincil tiretime katki saglama ile besin
dongiisiinii destekleme gibi ¢esitli hizmetleri ortak bi¢cimde yerine
getirdigini gostermektedir. Bununla birlikte, bazi1 kentsel tarim
tiirlerinin belirli kiiltiirel hizmetler acisindan daha gii¢li bir
potansiyel tasidig1 savunulmaktadir. Ozellikle topluluk bahceleri
ve kentsel ciftliklerin, manevi ve dini degerlerin yasatilmasi,
kiiltiirel mirasin korunmasina katki sunma ve ekoturizm alanlari
olusturma gibi islevleriyle diger tiirlere kiyasla daha belirgin
avantajlar sergiledikleri savunulmaktadir. Cati bahgelerinin,
topluluk bahcelerinin ve kent ciftliklerinin; hava kalitesinin
tyilestirilmesi, mikro-iklim diizenlemesi, yagmur suyu yonetimi
ve biyolojik cesitliligin desteklenmesi gibi diizenleyici ekosistem
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hizmetleri agisindan dikey tarim ve akuaponik sistemlere gore
daha yiiksek bir katki kapasitesine sahip oldugu diisiilmektedir.

Cat1 bahceleri
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Ekosistem Hizmetleri (1/31)

Kaynak Saglayan

1.Gida 2. Lif 3.Yakit 4. Genetik kaynaklar 5. Biyokimyasal maddeler 6. Siis
kaynaklart 7. Tatli su

Duzenlcvcn ...........................................................................................................
8. Hava kalitesi diizenleme 9. [klim diizenleme 10. Su diizenleme 11. Erozyonun
onlenmesi 12, Atiklarin islenmesi  13. Zararlilarla miicadele  14. Tozlagma

15. Dogal tchlikelerin diizenlenmesi

D Y Y Y SR A
16. Kiiltiirel ¢esitlilik  17. Manevi ve dini degerler 18. Bilgi sistemleri 19, Egitim
degerleri 20. ilham 21. Estetik degerler 22. Toplumsal iliskiler ~ 23. Yer duygusu

24, Kiiltirel miras 25, Rekreasyon  26. Ekoturizin

Destekleyen

27, Toprak olusumu 28, Fotosentez 29, Birincil iiretim  30. Besin dongiisii 31. Su dongiisii

Sekil 1. Kentsel tarim tiirleri ve ekosistem hizmetleri arasindaki
potansiyel iliskilere yonelik diyagram (MEA, 2005 ve Krishnaveni
vd. 2024’ten gelistirilmistir)
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5. SONUC

Bu calismada kentsel tarim ile ekosistem hizmetleri
arasindaki c¢ok boyutlu iliskiler degerlendirilmis ve kentsel
tarimin, kent ekosistemlerinin isleyisine sundugu potansiyel
katkilar ortaya konmustur. Incelenen kaynaklar, kentsel tarimin
yalnizca mekéansal bir liretim modeli degil, ayn1 zamanda kentsel
direngliligin artirilmasinda yesil altyap1 sistemlerinin biitiinciil bir
bileseni olarak ele alinmasi gereken stratejik bir uygulama
oldugunu gostermektedir. Artan niifusun gida talebi, iklim
degisikliginin hizlanan etkileri ve kentlerde giderek kirilganlagan
ekolojik siirecler dikkate alindiginda, yalnizca rekreatif amaglarla
sinirlt yaklagimlarin artik yeterli olmadigir savunulmaktadir. Bu
baglamda, kentlerin kendi kendine yetebilme kapasitesini
guclendiren, kaynak saglayan ekosistem hizmetlerini goriiniir
kilan ve siirdiiriilebilir kentsel doniisiimii destekleyen yenilikg¢i
politika araglarinin gelistirilmesi gerekmektedir. Ozellikle yerel
yonetimlerin, ulusal ve kiresel politika gerceveleriyle uyumlu
olacak sekilde kentsel tarimi planlama, yonetim ve uygulama
stireclerine dahil etmeleri 6nem tasimaktadir.

Sonu¢ olarak, kentsel tarimin stratejik bicimde
desteklenmesi; kentlerin ekolojik dayanikliligini artiran, gida
egemenligini giiclendiren ve siirdiiriilebilir kalkinma hedefleriyle
uyumlu “gelecek odakli kentsel gelisim modellerinin”
olusturulmasina 6nemli bir zemin hazirlayacagi diigiiniilmektedir.
Bu calisma, kentlerin daha direngli, iiretken ve yasanabilir hale
gelmesi i¢in giiclii bir politika ¢agrisi ortaya koymaktadir.
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KENTSEL BOSLUKLARIN YENIDEN
ISLEVLENDIRILMESI: TURIA NEHIR
YATAGININ KAMUSAL MEKANA EVRIMI

Emine MALKOC TRUE!
Cigdem KILICASLAN DENiZ?

1. GIRIS

Kent, mimari nesnelerin bir araya gelmesinden olusan bir
biitiin gibi diisiliniiliirse bu biitliinii olusturan mimari nesneler
doluluk, bu nesnelerin arasinda kalan alanlar ise bosluk olarak
degerlendirilebilir (Kuloglu, 2013).

Kent bosluklari, insanlar1 bir araya getiren yerler ve
simgeler olup birey ile toplum arasindaki iletisimi yansitirlar.
Kentsel doluluklar ve bosluklar arasindaki iliski tamamlanmis ve
anlasilir oldugunda, mekénsal iliskiler basariyla kurgulanir ve bu
sekilde parcalar bir ¢ergeve iginde birleserek bolgenin karakterini
olusturur. Doluluk ve bosluklar arasindaki iliski iyi organize
edilmediginde, mekénsal bitlinlik bozulur, pargalar ayrilir ve
cer¢evenin disinda kalir ve bunlar kayip ve iglevsiz mekanlar
olarak ¢evrede yerlerini alirlar (Erdonmez ve Aki, 2005).

Kentsel bosluklar, kentlerin basta ekolojik olmak iizere
ekonomik, sosyal ve estetik gereksinimleri i¢in Onem
tasimaktadir (Ers6z, 2020). Kentlerin hizla biiylimesi ve kentli
niifusunun  hizla artmasi kentsel bosluklarin  yeniden

L Prof. Dr., Ege Universitesi, Ziraat Fakiiltesi, Peyzaj Mimarlig1 Bsliimii, ORCID:
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islevlendirilmesini ~ glinimiiz ~ kentsel tasariminin  temel
giindemlerinden biri haline getirmistir.

Ozellikle terk edilmis nehir yataklar1 ve altyap koridorlari
hem ekolojik potansiyelleri hem de kamusal mekana doniigme
potansiyelleri nedeniyle dnemli doniisiim firsatlar1 sunmaktadir.
Bu tiir koridorlarin dogru bi¢cimde planlanmasi ve ydnetilmesi,
cekici kamusal mekanlarin olusmasim1 saglar ve ekolojik
stirekliligin yaninda kentsel yesil altyapinin biitiinliiglinii de
destekler (Deniz, 2020). Bu baglamda, ekolojik acidan bu
sistemler, kentin canliliginin siirdiiriilmesinde hayati bir rol oynar
(Kenanoglu vd., 2024).

Bu alanlarin, kent gilincesinde dnemli yer tutan olaylari,
kent kimligini ve yerel kiiltiiri yansitan bir yaklagimla ele
alinmasi, onlar1 daha nitelikli ve anlamli kilmaktadir (Deniz,
2005). Toplumun her kesiminden insanin siirekli etkilesim
halinde bulundugu bu mekanlar, kent kimligini sekillendiren en
onemli 6gelerden biridir (Altug Turan ve Malkog True, 2019).

Kent kimligini koruma ve mekansal siirekliligi saglama
anlayisi, ayni zamanda planli gelisim siireclerinin temelini
olusturur. Gelisim siireclerini  belirli bir sistem dahilinde
planlayarak yasayan toplumlar, geleceklerini gérebilme ve ileride
ortaya cikabilecek sorunlara oOnceden ¢6ziimler bulabilme
yetilerini de kazanarak, gelismelerini istikrarli bir bi¢imde
stirdlirmeyi basarmiglardir (Sonmez Tiirel ve Kiiciikerbas, 2005).
1957 yilinda Ispanya’nin Valencia kentinde yasanan biiyiik sel
felaketinin ardindan yonii degistirilen Turia Nehri’nin kentsel bir
bosluga doniisen eski nehir yatagi benzer bir sekilde kamusal bir
alana dontstlirilmustiir.

Tarihsel olarak tarimsal ve tasrali bir sehir olan Valencia,
yakin zamanda bir Ispanyol bolgesel baskenti, bir Akdeniz kiiltiir
ve ekonomi merkezi ve Onemli bir turizm destinasyonuna
doniigmiistiir (Prytherch and Boira Maiques, 2009).
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Bu calisma, giiniimiizde hem kent sakinlerinin hem de
turistik amaclh kente gelen ziyaretcilerin yogun bicimde
kullandig1, yalnizca bir yesil koridor olmanin 6tesinde spor, sanat,
kiiltiir ve rekreasyon islevlerini bir arada barindiran ¢ok iglevli bir
kamusal ~mekédn haline gelmis Turia  Bahgeleri’ne
odaklanmaktadir. Calisma, bu alanin kentsel yasam iizerindeki
etkilerini, sosyo-kiiltiirel islevlerini ve ekolojik katkilarini
degerlendirerek, Turia Bahgeleri’nin, kentsel bir bosluktan ¢ok
islevli bir kamusal mekana evrimi agisindan Onemini ortaya
koymay1 amaglamaktadir.

2. 1957 SEL FELAKETI VE DONUSUM SURECI

1957 yili, Valencia kentinin tarihinde hem fiziksel hem
toplumsal agidan derin izler birakan bir doniim noktasidir. Kentin
gelecegini sekillendiren bu siireg; Ekim ayinda yasanan biiytik sel
felaketiyle baglamistir.

2.1. Felaketin Gerceklesmesi: 12—-14 Ekim 1957

Ilk Sel Dalgasi: 12 Ekim 1957 Cumartesi giinii yogun
yagis olmus, 13 Ekim Pazar giinii, i¢ bolgelerdeki bazi kasabalara
son iki giinde 500 litre yagis diismiistiir. 13 Ekim Pazar gecesi
saat 21:30° da nehrin yiikseldigine dair ilk alarm cagrilari
gelmistir. 14 Ekim Pazartesi gece yarisindan kisa bir siire sonra,
ylizen kiitiikler sehirdeki kopriilerin kemerlerini tikamis ve Nehir
setleri asmistir ve o siralarda sehirde de siddetli yagmur
baslamistir. Gece 01:30'da Turia Nehri saniyede 1.000 m*’ten
fazla su tasirken, Sabah 04:00'te saniyede 2.700 m? ile maksimum
debisine ulagmustir. 11k sel dalgasi sonucunda sehrin biiyiik bir
kismai sular altinda kalmistir. Su basincinin diismesiyle igme suyu
kirlenmis, cogu mahallede elektrik kesintisi yasanmis, telefonlar
cOkmiistiir. Plaza de la Virgen (Meryem Ana Meydani) ve
cevresindeki Roma doénemi Valencia'st (sehrin ilk tepesi) sular

19



Peyzaj Mimarlhigi

altinda kalmamustir. Sabah 06:00 itibariyla su seviyeleri diigmeye
baslamistir (Moreno Pérez, 2016).

Ikinci Sel Dalgasi: Moreno Pérez, (2016) ve Serra Albert
(2019)’a gore; 14 Ekim 1957'de Valencia, siddetli yagislara neden
olan ve "saatler iginde metrekare basina 300 litreye kadar su
birikmesine" yol agan meteorolojik bir durum olan gota fria
nedeniyle kaydedilen en yikic1 sellerden birini yasamistir
(Bisello, 2024). 14 Ekim o6gleden sonra 13:00 civarinda, bir
oncekinden daha biiyiikk yeni bir su baskininin yaklastig
anlagilmistir.  Yeni debinin saniyede 3.500 m® oldugu
hesaplanmistir. Ikinci su baskini1 6gleden sonra 14:00 civarinda
baslamuis, saat 14:30'da sehrin biiylik bir kismi tekrar sular altinda
kalmistir. Ogleden sonra 15:30'da nehir maksimum genisligine
ulagmus, ikinci dalga, ilk dalgadan bir buguk metre daha yiiksek
seviyelere ulasmis ve daha biiyiik hasara yol agmistir; binalarin
temelleri ¢6kmiis, evler ve bazi kopriiler yikilmistir. Sadece bes
klasik koprii dayanabilmistir. Turia ve Carraixet derelerinin
toplam debisinin saniyede 6.000 m®’ii astig1 tahmin edilmektedir
(Moreno Pérez, 2016). Nehir kuzey bdlgesinde 5 m, giliney
bolgesinde ise 4 m yiikseklige ulasarak suyun tagsmasina ve 2.211
hektarlik bir alani sular altinda kalmasmma neden olmustur
(Bisello, 2024) (Sekil 1).

2.2. Selin Kentsel ve Sosyal Etkileri

Felaketin siddeti yalmizca fiziksel yikimla sinirh
kalmamis, kisa siirede kentin sosyal, ekonomik ve mekansal
yapisini etkilemistir. 14 Ekim 1957°de yasanan bu biiyiik afet,
Valencia’nin tarihindeki en yikici olaylardan biri olarak kentin
fiziksel dokusunu ve toplumsal yasamini degistirmistir. GUnler
stiren siddetli yagislarin ardindan Turia Nehri ayn1 giin iginde iki
kez tasarak kentin yaklasik dortte {i¢iinii sular altinda birakmustir.
Su seviyesi baz1 bolgelerde binalarin ikinci katina kadar ulasmis;
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kent elektrik, gaz ve temiz su hizmetlerinden tamamen yoksun
kalmistir (City-Institute, 2025).

1957 yilindaki sel felaketi sonucunda, 800 konut yikilmais,
300 ev kismen hasara ugramig ve 80'den fazla kisi yasamini
yitirmigtir. Kent merkezinde ortalama 25 santimetre g¢amur
birikmis, altyap1 sistemleri ciddi hasar gormiistiir. Yeniden
yapilanma  siirecinde toplamda 1.131.000 ton gamur
temizlenmistir (Moreno Pérez, 2016) (Sekil 1 ve Sekil 2).

Bu trajedi, kenti gelecekteki tagkinlardan korumak
amactyla radikal ve kalici ¢oziimlerin gelistirilmesini kamu
otoriteleri agisindan zorunlu hale getirmistir (City-Institute,
2025). Bu baglamda 1957 olay1, Valencia’da yalnizca bir felaket
degil; sosyal yasamin, kamusal alan anlayisinin ve kentsel
kimliginin yeniden tanimlandig1 ve yeni mekansal yaklasimlarin
bicimlendigi bir doniim noktas1 olmustur.

Selden etkilenen Selden

™ River 0 yerlesim alanlarina Il Sclden etkilenen [
sahip tarim alanlar kentsel alanlar

Sekil 1. 1957 Sel Taskim1 (Carolineangus, 2013)
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Sekil 2. 1957 Sel Taskim (Carolineangus, 2013), (Picryl, 2025).
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2.3. Turia Nehri Yataginin Yeniden Diizenlenmesi

Yillar boyunca nehir yakininda gelisim siirdiiren kentte,
1957 yilinda meydana gelen sel felaketi ve kent merkezinde
biraktig1 tahribat sonrasinda, nehrin kent disina alinmasi zorunlu
hale gelmistir. Sel felaketinden sonra nehre bu kadar yakin bir
gelisim slirdiirmenin yerlesim agisindan tehlikeli olduguna karar
verilmig, taskin risklerinin Onlenmesi amaciyla kapsamli
miihendislik ve planlama caligmalar1 baglatilmis ve nehrin kanali
7 kilometre giineye alinmistir (Gtirel, 2008).

Bir dizi miidahalenin ardindan, 12 kilometrelik bir hat
boyunca uzanan ve bir milyon metrekarelik alandan olusan eski
nehir yatagi, giinlimiizde kentin kentsel peyzajini farklilastiran ve
ona Ozgiinlik kazandiran essiz bir kentsel parka doniigmiistiir
(Puyuelo Cazorla, 2016) (Sekil 3).

Kenisel Alan
B Jardines del Turia
Parklar
%% Biiyiime alam

Sekil 3. Turia Nehri’nin eski ve yeni nehir yatagi (Metropolis,
2012)
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3. YENI BiR KENTSEL YESIiL ALANIN DOGUSU
VE GELECEK PERSPEKTIFLERI

Sel sonrasinda, Valencia toplumu felaketle yiizlesmis ve
gelecekte benzer bir durumun tekrar yasanmasini engelleme
konusunda gii¢lii bir iradeye ve ihtiyaca sahip olmustur. Bu
dogrultuda, benzer felaketlerin Onlenmesi amaciyla g¢esitli
olasiliklar1 inceleyip &nerilerde bulunacak bir Teknik Ozel
Komite kurulmustur. Komite, ii¢ ana plan onermistir: Kuzey,
Merkez ve Giiney. ilk plan, Carraixet deresi ile baglant1 kurarak
nehri kuzeye yoOnlendirmeyi Ongdérmistiir; ikinci plan, yukari
havzada bir diizenleyici baraj insa edilmesi ve mevcut nehir
yataginin iyilestirilmesini hedeflemistir; tigiincii plan ise nehri
giineyde bir kanalla yonlendirerek yeni bir nehir yatagi insa
edilmesini 6ngérmiistiir (Tur ve del Alcalzar Indarte, 2012).

Olas1 ¢oOziim alternatiflerinin incelenmesinin ardindan
giiney segenegi tercih edilmistir (Miralles 1 Garcia, 2015). Bu
proje, Ispanya'nin savas sonrasi ilk bilyiik kentsel altyap:
calismalarindan biri haline gelmis ve o donem i¢in alisilmadik bir
yatirnm ve teknik karmagsiklik icermistir. Plan Sur'un
uygulanmasi, yalnizca nehrin yataginin yeniden tasarlanmasini
degil, ayn1 zamanda yol aglarinin, sulama sistemlerinin ve sehrin
cesitli  mahalleleri arasindaki baglantilarin  da  yeniden
diizenlenmesini gerektirmistir. Ispanyol hiikiimeti tarafindan
yerel yonetimler ve hidrolik miithendisligi uzmanlariyla isbirligi
icinde tasarlanan plan, Valencia'nin kentsel ¢ekirdegini korumak
icin Turia Nehri'nin yonilinli degistirmeyi amaglamistir. Sehir
merkezinin gilineyine, niifusu etkilemeden biiylik olcekli selleri
yonetmek i¢in tasarlanmis yeni bir kanal insa edilmistir (Polo-
Martin, 2025). Nehrin yoniiniin degistirilmesiyle kent, o donemde
yalnizca yesil alanlara, parklara ve rekreasyon alanlarina ayrilmis
on kilometrelik bir alan kazanmistir (Marco Garcia, 2011).
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Kent dokusunda uzun yillar boyunca atil ve islevsiz
birakilan dogrusal bosluk, esasen bu alanin bir ulagim koridoruna
doniistiiriilmesine iligkin ¢esitli onerilerin odaginda yer almistir.
1973 yilinda eski nehir yataginda bir otoyol ile tren istasyonu
ingasin1 6ngoren planin onaylanmasina ramak kalmisken, yogun
toplumsal protestolar siireci durdurmay1 basarmis; bunun {izerine
Bayindirlik Bakani, ¢aligmalarin on yil i¢inde hayata gegirilmesi
kosuluyla alanin bir kamusal yesil alana doniistiiriilmesini kabul
ederek, nehir yataginin Belediye Meclisi’ne devrine iliskin
islemleri baslatmistir. Bu gelismenin ardindan, Turia i¢in ¢esitli
teknik incelemeler ve biitiinciil tasarim onerileri farkli uzmanlar
ve meslek gruplart tarafindan gelistirilmistir. 1976’da ise eski
nehir yatagimin “liniter bir yaklasimla ele alinan, dogal karaktere
sahip bir park” olarak yeniden islevlendirilmesini Ongoren
degisiklik, Yerel Stratejik Plan’a basariyla entegre edilmistir
(Galan Vivas, 2011).

Planin vizyonu, Avrupa Su Cergeve Direktifi ile Ispanya
Nehir Restorasyon Stratejisi’nin nehirlerin korunmasi ve ekolojik
restorasyonuna iligkin hedeflerine yanit vermek ve akarsu
ekosistemlerini bolgesel planlama siireclerine entegre etmek
amaciyla olusturulmustur. Bu dogrultuda Jucar Havzasi Su
Ajansi, s6z konusu parkin olusturulmasina yonelik c¢esitli
hidrolojik, ¢evresel ve ekonomik planlama c¢aligmalarini
yiriitmiistiir (Vidials vd., 2012).

Planin temel hedefleri su sekilde belirlenmistir (Vinals

vd., 2012):

1. Nehrin olaganiistii nitelikteki dogal kaynaklarinin
cevresel bozulmasini azaltmak amacglanmaistir.

2. Nehrin dogal, kiiltiirel yapis1 ve manzara niteliklerinin
korunarak gii¢lendirilmesi, ginimuiz ve gelecekteki
kusaklarin yararina siirdiirtilebilirliginin saglanmasi
hedeflenmistir.
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Arzulanan nehir kullanimlart i¢in giivenli ve saglikli
kosullar saglamak amaciyla Turia Nehrinde su
kalitesini korumak ve iyilestirmek amac¢lanmaistir.

Nehir kiyilar1 ile ¢evresindeki ormanlik alanlarin
tyilestirme ¢alismalar yiirtitilmiistiir.

Rekreasyonel kullanim ve erisim ile nehrin ve yaban
hayatinin korunmasi arasinda dengeli bir iligki kurmak
hedeflenmistir.

Proje kapsaminda gergeklestirilen eylemler, nehir
sisteminin ekolojik islevini yeniden kazandirmay, kiiltiirel mirasi

korumay1

ve bolgenin siirdiiriilebilir bigimde kullanimin

desteklemeyi hedefleyen kapsamli bir strateji dogrultusunda
asagidaki alanlara odaklanmistir (Vidals vd., 2012):

1.

Havza yukarisinda su kalitesi ve akis rejiminin
yoOnetimi saglanmustir.

Nehir kiyilarinin istikrara kavusturulmast
amagclanmustir.

Nehir boyunca uzanan ormanlik alanlarda vejetasyon
restorasyon ¢aligmalart ytiriitilmustiir.

Akarsu habitatlarinin ve yaban hayatinin korunmasi
saglanmistir.

Kiiltirel miras unsurlart restore edilmis, kentin
kimligini yansitan 0Ozgiin kentsel doku yeniden
canlandirilmistir.

Nehir koridoru boyunca yesil yolun olusturulmasina
gidilmistir.

Nehre erisim olanaklarinin tyilestirilmesi
gergeklestirilmistir.
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8. Dogal ve Kkiiltirel kaynaklarin  rekreasyonel
kullanimlar i¢in islevlendirilmesi benimsenmistir.

9. Rekreasyonel tesislerin kurulmasi saglanmis ve alanin
dogru, giivenli ve bilingli kullanimin1 kolaylagtiracak
bilgilendirici ve yonlendirici isaret sistemleri
gelistirilmistir.

1979 yilinda Turia Nehir Parki’nin tasarimina yonelik
ulusal bir yarigma diizenlenmis; 13 farkl teklif degerlendirilmek
amaciyla sergilenmis, ancak yarisma sonucunda herhangi bir
projeye odiil verilmemistir. Bunun tizerine 1981°de Ricardo
Bofill’e nehir yatagi i¢in Entegre Plan hazirlama gorevi verilmis
ve 1982’de, genis katilimli bir kamuoyu siireci ile yogun
tartismalarin ardindan ana plan kamuoyuna sunulmustur (Galan
Vivas, 2011).

Aralik 1983°te Valensiya Belediye Meclisi’nin Kentlesme
Komisyonu, Ttria Nehri’nin Eski Yatag: igin Ozel I¢ Reform
Plani’n1 kesin olarak onaylamis (Mahmoud, 2022), parkin farkl
boliimlere ayrilmasima ve her bir bdliimiin tasariminin yerel
ekipler tarafindan gelistirilmesine karar vermistir. Bu siiregte tek
kosul, Ricardo Bofill’in ana planinda tanimlanan temel kavramsal
cercevelerin korunmasi ve gerektiginde bu teorik kurgularin yerel
kosullara uyarlanmasina olanak taninmasi olmustur (Galan
Vivas, 2011). Nehir yatagi toplamda 18 boliime ayrilmis olup, bu
da planin  kissm  kisim  uygulanmasimi  kolaylastirmistir
(Mahmoud, 2022).

Glinlimiizde Turia Nehri Parki, yaklagik 8,5 kilometre
uzunlugunda, kesintisiz ve motorlu trafige kapali bir yesil koridor
niteligindedir. Parkin bolimlenmesi giizergah boyunca islevsel ve
bigimsel olarak belirgin bicimde farklilagsmakta; ilk ve orta
kesimlerde prizmatik / kutu formundaki bir kesitten, son
kisimlarda ise daha akici yumusak egrilerle tanimlanan
topografik bir profile evrilmektedir (Galan Vivas, 2011) (Sekil 4).
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Mekéansal agidan ortaya cikan g¢esitlilik, hem parkin farkl
kullanic1 gruplarina hitap etmesini saglamakta hem de dogal
peyzajla kiiltiirel ¢evre arasinda dengeli bir biitiinliikk kurulmasini
olas1 kilmaktadir.

-, ot "~

Piknik Alanlan Palau de la Musica Isik ve Su Gosterilert

Gulliver Parka Oyun Alan

i

o

Valencia 'nm Merkez Pazari Sanat ve Bilim Sehri

Sekil 4. Turia Parki’ndan gorseller (Travelersuniverse, 2025).

Eski Turia Nehri yatagi boyunca uzanan bu genis dogrusal
park, 35 yili agkin bir siirecte asama asama gelistirilmis, farkll
donemler icinde, donem kosullarina uyum saglayacak bicimde
donismiistiir. Halen tamamlanmamis olmasina karsin, bu uzun
soluklu doniisiim, kentin mekansal yapisin1 koklii bigimde
yeniden tanimlamig; kentlilerin yasam kalitesi ile kentsel
stirdiiriilebilirlige 6nemli katkilar saglamistir (C-Guide, 2025)
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Gilinlimiizde “nehir olmayan” bu hat, yirmi birinci yiizy1l
kentinin dokusunu sekillendiren ve yapilandiran, kentsel
yasanabilirligi artiran lineer ve yaya odakli bir parka
donistirilmistiir.  Yiizyillar boyunca donemsel tagkinlari
nedeniyle bir engel ve tehlike odagi olarak konumlanan bu 6ge,
kenti diizenleyen ve organize eden bir kentsel unsur haline
getirilmistir (Sekil 5).

Sekil 5. Valencia Turia Parki Haritas1 (Valencia-cityGuide, 2025)

Valencia’nin mekénsal yapisini biitiiniiyle doniistiiren bu
kapsamli miidahale, biiylik Olgiide gegen yiizyilin 1970’1
yillarinin ortalarinda yasayan kentlilerin iradesi sayesinde
mimkiin kilinmistir. Mubhalif olarak degerlendirilenlerin agir
bicimde baskiya maruz birakildig: bir diktatorliikk rejimi altinda
yasamalarina karsin, bu kadin ve erkekler kamusal alanin-
ozellikle de eski nehir yataginin, kentliler tarafindan
kullanilmasii dnceleyen bir gelecegin kent modelinin tasarim
stirecine katilabilmek amaciyla gosteriler diizenleyerek micadele
etmiglerdir. Bu dogrultuda, kentsel biiylimesini kamusal alanin
giiclendirilmesine dayandiran ve Turia nehir yataginin bir parka
doniistiiriilmesini miimkiin kilan bir kent modeli olusturulmustur
(Noguera Tur and del Alcélzar Indarte, 2012).
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Avrupa komisyonu tarafindan 2024 yili i¢in Avrupa Yesil
Baskenti (European Green Capital) secilen Valencia kentinde
halkin %97°si yesil kentsel alanlarin 300 metre yakininda
yasamaktadir (Ekonomim, 2023).

1957 yilindaki biiyiik sel felaketinin ardindan nehrin
sehrin disina yonlendirilmesi ve eski yatagin yesil alan olarak
planlanmasi1 kentin genelindeki yesil alan miktarini olumlu yonde
etkilemis ve yesil alanlarin kent genelindeki dagilimina olumlu
katk1 saglamigtir.

Ancak Turia Bahgeleri’nin kentin simgesel bir alan1 haline
gelmesi ticari / turistik baskilari da beraberinde getirmis, yerel
halkin oncelikli kullanim haklarin1 zaman zaman ikinci plana
itmistir.

Ayrica ekolojik acidan degerlendirildiginde ise, nehir
yataginin dogal akisinin degistirilmesi, biyolojik cesitlilik ve su
yonetimi acisindan ek miidahaleler gerektirmis olup park halen
ekolojik siirdiiriilebilirlik bakimindan 1iyilestirmeye agik bir
durumdadur.

4. SONUC

Turia Bahgeleri, Valencia kent planlama tarihinin en
onemli donlim noktalarindan biri olarak, donilisiim potansiyeline
sahip mekanlarin nasil yeniden islevlendirilebilecegine iliskin bir
rehber niteligi tagimaktadir. Eski bir nehir yataginin kamusal
yasama kazandirilmasi, yalnmizca fiziksel ¢evreyi iyilestirmekle
kalmay1p; ayn1 zamanda sosyal yasamin gelismesine ve glindelik
yasama dair aligkanliklarin ¢esitlenmesine olanak saglamistir.
Nitelikli kamusal mekanlar; toplumsal etkilesimi tesvik ederek
toplumun farkl kesimlerini bir araya getirmekte; bununla birlikte
kiiltiirel liretim ve sanatsal etkinlikler i¢in ortak bir zemin sunarak
kentin kiiltiirel ¢esitliligini goriintir kilmakta ve Ogrenme
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deneyimlerini desteklemektedir. Bu baglamda Turia Bahgeleri
hem kent halki hem de kente disaridan gelen ziyaret¢iler icin kent
kimligini giiclendiren stratejik bir unsur haline gelmistir.

Tiim bunlarin yan1 sira Turia Bahgeleri, ekonomik agidan
da yerel hareketliligi canlandirmaktadir. Saglikli, stirdiiriilebilir
ve daha dengeli bir kentsel ekosistemin olusumuna katkida
bulunan bu alan, iklimsel konforu artiran ve kentsel biyocesitliligi
destekleyen ozellikleriyle sadece bugiiniin degil, gelecegin
kentsel ihtiyaglarina da yanit verebilecek dinamik bir g¢evre
sunmaktadir.

Tiim bu nitelikleriyle Turia Bahgeleri, kentsel bosluklarin
yaratici planlama ve katilimc1 yaklagimlarla ¢ok iglevli kamusal
mekanlara doniistiiriilmesinin  sosyal, kiiltiirel ve ekolojik
acilardan miimkiin ve degerli oldugunu gosteren gii¢lii bir 6rnek
olarak degerlendirilmektedir.
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NEHIR YATAGINDAN KAMUSAL ALANA
UZANAN KENTSEL DONUSUM SURECI

Cigdem KILICASLAN DENiZ!
Emine MALKOC TRUE?

1. GIRIS

Kamusal dis mekanlarin nicelik ve nitelik agisindan
yetersizligi nedeniyle, insanlar yasamlarinin biiyik bir
cogunlugunu kapali mekanlarda gegirmek zorunda kalmaktadir
(Kigiikerbas vd., 2017). Buna karsin, saglikli bir toplumun
olusturulmasi ic¢in saglikli bir ¢cevre ve kente gereksinim vardir
(Deniz vd., 2019). Dolayisiyla, kentlesmenin etkisiyle yatay ve
dikey yonde hizla biiyliyen kentlerde yasamak zorunda kalan
insanlarin saglikli agik alanlara duydugu ilgi giin gegtikce
artmistir (Kiligaslan vd., 2017). Bu baglamda, kentlerin degisen
mekansal yapisi ve yogun yapilagsma baskisi, yasanabilir ve
saglikli ¢evreler olusturma gereksinimini, kentsel karar verme
stireglerinin merkezine tagimigtir.

Kamusal mekanlarin gelistirilme cabalarinin temelinde;
bu mekanlarin gesitli iglevlerle donatilarak kullanicilarin yasam
kalitesini ylikseltmek, yasanabilir ¢evreler olusturarak kentsel
yasami daha da zevkli ve anlamli kilma amaci yatmaktadir
(S6nmez Turel vd., 2005).

L Prof. Dr., Aydin Adnan Menderes Universitesi, Ziraat Fakiiltesi, Peyzaj Mimarligt
Bolimu, ORCID: 0000-0002-4467-3739.

Prof. Dr., Ege Universitesi, Ziraat Fakiiltesi, Peyzaj Mimarlig1 Boliimii, ORCID:
0000-0003-1235-1978.
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19. ylzyilin basindan bu yana kentsel sorunlarin
¢Oziimiinde en Onemli araglardan biri olan kentsel doniisiim
uygulamalari, zaman i¢inde kentlerin ihtiyaglart  ve
sorunlarindaki degisimlerle birlikte kendisini doniistiirerek ¢agin
dinamiklerine ayak uydurmustur (Cakir, 2023). Bu doniisiim
siirecinde sadece kentlerin eski ve/veya islevini yitirmis yap1
stokunun yenilenmesi degil, ayn1 zamanda dogal unsurlarin kent
yasamina yeniden kazandirilmasi da 6nemli bir giindem haline
gelmistir. Ozellikle kent icinde yer alan su sistemlerinin gok
yonli  olarak yeniden ele alinmasi, kentsel donlisim
uygulamalarina yeni bir boyut kazandirmistir. Bu sirecte, dogal
sistemlerle yapili ¢evre arasindaki etkilesim, kentsel doniisiimiin
ekolojik boyutunu 6n plana ¢ikarmistir. Bu durum, akarsularin
kent ekolojisine biiyiik katki saglayan ekolojik koridorlar olarak
ele alinmasin gii¢clendirirken, ayn1 zamanda onlarin toplumlarin
ekonomik ve sosyal yapisini destekleyen kentsel peyzajin 6nemli
bilesenleri oldugunu da ortaya koymaktadir (Deniz, 2020). Bir
baska deyisle, kentsel su sistemleri, ekolojik islevlerinin yan1 sira
kent kimliginin ve sosyo-kiiltiirel dinamiklerin olusumunda da
belirleyici rol oynamaktadir (Kenanoglu vd., 2024). Ancak hizla
artan kentlesme baskisi, bu sistemlerin c¢evresel kalitesini ve
dayanikliligim1  ciddi  bigimde tehdit etmektedir. Bunun
sonucunda, bu sistemler de kent sakinleri igin dogrudan bir tehdit
olusturarak kentlerde ¢ok sayida soruna yol ac¢maktadir.
Dolayisiyla, Jensen ve Khalis (2020)’e gore; Kentsel su sistemleri;
hizli kentlesme, yapilasmis alanlarin yogunlugu, ekonomik
gelisme, iklim degisikligi ve benzeri faktdrler nedeniyle artan bir
belirsizlikle karsi karsiyadir (Kenanoglu vd., 2024). Artan
kentlesme baskisiyla erisilebilir acik alanlarin 6nemi giderek
artarken; akarsularin bu sistem icindeki mekéansal ve islevsel
potansiyelinin yeniden degerlendirildigi ya da degerlendirilmesi
gerektigi goriilmektedir. Bunun nedeni, akarsularin, ekolojik
islevlerinin yani sira sosyal etkilesimi destekleyen, rekreasyonel
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kullanimlar sunan, kentsel siirekliligi saglayan kentsel koridorlar
olmalaridir (Soemardiono ve Gusma, 2014).

Akarsularin kentsel mekanlar i¢in sagladigi bu biitiinciil
katki hem cevresel yonden hem de toplum tarafindan tercih edilen
nitelikli yasam ortamlarinin olusumunu desteklemektedir.
Kentlerin gelismesi ve doniisiimiiyle, akarsularin cevresiyle
kurdugu iliski, dolayistyla ¢evresel dinamiklerin de ¢esitlendigini
sOylemek miimkiindiir (Kiligaslan Deniz, 2022). Bu doniisiim
akarsularin tarihsel siiregte iistlendikleri islevlerin de yeniden
tanimlanmasina ve rollerinin degismesine neden olmustur.

Bu kapsamda ele alinan ¢alisma, 1957 yilinda meydana
gelen biiylik sel felaketinin ardindan yonii degistirilen Turia
Nehri’nin atil kalan eski yataginin kamusal bir alana
dontstiiriilme siirecini incelemektedir. Giliniimiizde hem kent
sakinlerinin hem de turistik amach kente gelen ziyaretcilerin
yogun bir bi¢imde kullandig1 bu alan, yalnizca bir yesil koridor
degil; ayn1 zamanda spor, sanat, kiiltiir ve rekreasyon islevlerini
bir arada barindiran ¢ok islevli bir kamusal mekan olarak one
cikmaktadir. Bu baglamda, Valencia 6rnegi, benzer kentsel
bosluklarin yeniden kullanimi agisindan o6rnek bir doniistim
siireci olarak ele alinmustir.

2. TURIA NEHRi VE VALENCIiA: TARIiHSEL
ARKA PLAN

Valencia kenti Ispanya’nin giiney dogusunda yer alan
Comunidad Valenciana 6zerk bolgesinde yer almaktadir. Bu
bolgede; Alicante, Castellon ve Valencia kentleri bulunmaktadir.
Valencia; bolgenin en biiyiik kenti ve baskenti, Ispanya’nin ise
ticlincii biiyiik kentidir (Giirel, 2008) (Sekil 1).

Valencia, Turia Nehri kiyisinda M.O. 138 yilinda bir
Roma kolonisi olarak kurulmus (Urban Climate Adaptation,
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2018), daha sonra Vizigotlar, Morslar ve Aragon hakimiyetine
girmistir. Tarih boyunca birgok kiiltiire ev sahipligi yapan kent,
bu sebeple tarihsel siiregte 6nemli bir kiiltiir ve ekonomi merkezi
olma 6zelligini siirdiirmiistiir (Gtirel, 2008).

ISPANYA
Portekiz

ATLANTIK
OKYANUSU

AKDENIZ
Cezayir

o 10
P e T
AFRIKA I T

Sekil 1. Comunidad Valencia 6zerk bolgesi

Valencia sehrinin temeli, Romalilar tarafindan, Carthago
Nova (Cartagena) ve Tarraco (Tarragona) arasinda stratejik bir
konumda bulunan ve dogrudan denize bagl olan Turia Nehri’nin
olusturdugu bir adada atilmistir (M.M. Dura-Aras vd., 2023).
Valentia” isimli Roma yerlesimine bakildiginda; nehire yakin bir
bolgede konumlandigi, kuzey-giiney, dogu-bat1 oryantasyonuna
sahip oldugu ve yerlesimin merkezinde forumun yer aldig
goriilmektedir. Turia nehrinin gliney yakasinda kurulan Roma
donemi yerlesiminin bugiinkii kent seviyesinden yaklagik 2,70
metre daha algakta oldugu bilinmektedir (Gtirel, 2008).

Valencia sehri, Turia Nehri’nin kiyilar1 ve Akdeniz
boyunca uzandigi i¢in hem deniz hem de tatl su ile tarihi bir
iligkiye sahiptir (Urban Climate Adaptation, 2018). Turia nehri ise
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geemisten gliniimiize kentin gelisiminde ve sekillenmesinde
onemli bir etken olmustur. Aguilella ve Rios (2004)’a gore; Turia
Nehri, nadir bitki ve faunanin yanm sira etnografik unsurlar ve
tarihi alanlara ev sahipligi yapan tipik bir Akdeniz nehridir
(Vinals vd., 2012).

Burriel de Orueta (1971)’e gore; 718 yilinda
Miislimanlarin kenti ele gecirmesiyle birlikte Valencia, yeni bir
kentsel ve tarimsal yapilanma siirecine girmistir. Kent surlarla
cevrilmis ve yergekimi esasina dayali karmasik bir sulama sistemi
kurularak hem sehir hem de cevresindeki alanlarin iiretkenligi
olaganiistii 6l¢iide artirllmigtir. Bu donemde bdlgeye Orta Dogu
kokenli tarim teknikleriyle birlikte turunggil, piring ve ipek gibi
yeni {iriin tiirleri girmistir. Valencia’nin niifusu yaklasik 15.000
kisiye ulasarak, ayn1 donem Dogu Endiiliis ve Avrupa kentlerinin
cogundan daha yiiksek bir diizeye erismistir. Boylece kent, insani
ve ekonomik agidan biitiinlesmis bir yap1 olarak gelisimini
stirdiirmtistiir (Prytherch and Boira Maiques, 2009).

Aragonlu Hristiyanlarin 1238 yilinda sehri fethetmesiyle
sehir, “Valencia Kralligi’nin baskenti olmus (Wikipedia, 2025),
bu durum sehrin gelisiminde koklii bir tslup degisikligine yol
acmis ve sehir sakinlerinin kokenlerine gore farkli mahallelere
boliinmiistiir (UNESCO World Heritage Center, 2025).

15. ve 16. yiizyil boyunca Valencia, Akdeniz kiyilari
boyunca en biiyiikk ve en 6nemli ticaret merkezi haline gelmis,
altin cagimi yasayan kent, tarim, ticaret, sanat ve mimarlik
alaninda ilerlemistir (Giirel, 2008). Ancak bu “altin ¢ag”,
Miisliimanlarin felaketle sonuglanan siirgiinii ve Ispanya Veraset
Savasi ile son bulmustur (Fuster, 1962).

Ekonomik acidan Valencia, 18. yiizyilda ipek kumas
tiretimi ve kiremit yapimi gibi diger endiistriyel faaliyetlerle
desteklenen bir toparlanma donemi yasamistir. Cagdas
kaynaklara gore, ipek o donemde 25.000’den fazla kisiye
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istthdam saglamis ve Velluters adli bir mahallenin ¢ehresini
sekillendirmig, ayrica dut agaglartyla ¢evrili patikalar1 ve
ipekbocegi yetistiriciligi icin insa edilmis yiiksek kath ciftlik
evleriyle meyve bahgelerinin peyzajini 6nemli 6l¢lide etkilemistir
(Ajuntament de Valéncia, 2025).

19. yiizy1l ile hizla biiyiimeye baslayan kent, 20. yiizyila
gelindiginde dnemli bir endiistri kenti olmustur. Ahsap, metal ve
yiyecek endiistrisinin 6nem kazanmas: ile kent, sarap ve
narenciye ihracatinda 6énemli bir pazar haline gelmistir (Gtirel,
2008). 20. yizyilin ilk yillari, bir dnceki yiizyilda ortaya atilan
bircok kentsel planlama Onerisinin hayata gegirilmesiyle
sonuclanan bir tarimsal ve ticari kalkinma donemine tanmiklik
etmistir (UNESCO World Heritage Center, 2025).

1939 yilinda Valencia kenti General Franco kuvvetleri
tarafindan ele gecirilmis ve kentte diktatorliikk donemi baslamistir.
Bu yeni donemde kentin ekonomik yapis1 degismis, sanayilesme
stireci kentsel ¢evre tizerinde derin etkiler yaratmigtir. Portugués
Molla, (2017)’ya gére; Ispanya I¢ Savasi sonrasindaki
sanayilesme siireciyle birlikte, ¢ok sayida sanayi kurulusu Turia
nehrinin su giiciinden yararlanarak enerji tretmek ve aym
zamanda atiklarin1 nehire bosaltmak amaciyla nehir kiyisina
yerlesmistir. Bunun yami sira, nehir kumunun yogun bicimde
cikarilmasi, ¢evresel kalitenin belirgin bigimde bozulmasina yol
acmustir. Ayrica, mevzuattaki agiklar nedeniyle nehir kiyilar1 yasa
dis1 veya diisiik gelirli kisilerin barinma alanina doniismiis, bu
durum nehir g¢evresini kentin yoksullagsmis ve fiziksel olarak
bozulmus bir banliydsiine doniistiirmiistiir. Turia Nehri ¢esitli
faaliyetlerin yiirlitiilmesine olanak saglamis olsa da, g¢evresel
kalitenin korunmasina yonelik ilgisizlik Valencia kenti iizerinde
ciddi sonuglar dogurmustur (Bisello, 2024).

1957 yilinda kent, tarihinin en kotii sel felaketini gecirmis
ve biylik Olclide tahrip olmustur (Giirel, 2008). Bu felaket
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sonucunda Turia nehrinin yatagi degistirilmistir. Valencia’nin
tarihsel gelisiminde merkezi bir unsur olan Turia Nehri, yiizyillar
boyunca, tarim i¢in su saglamis ve ticaret ile sanayi i¢in 6nemli
bir kaynak olmustur; ancak ayni zamanda istikrarsizlig1 ve tasma
egilimiyle de taninmistir (Polo-Martin, 2025).

Turia, Valencia’yi1 ikiye bdlen belirleyici bir dge olarak
kentin sekillenmesinde etkin olmustur. Tarihsel kent merkezi,
nehrin 6zellikle kuzey kiyisinda gelismis, gliney yakasinda ise
Ruzafa gibi mahalleler zamanla biiyliimiistiir. Nehir {izerindeki
kopruler, kentin farkli yakalarmi birbirine baglayan yasamsal
arterler olarak ortaya ¢ikmistir. Valencia’da, Orta Cag’dan 20.
yiizyila dek bir dizi tag ve beton koprii insa edilmistir. 1957°ye
gelindiginde sehirde on adet koprii vardir. Bu kopriler sadece
ulagim altyapist olarak degil, ayn1 zamanda kentin biiylime
yonilinii de belirlemistir Sehir, kopriilerin erisilebilir kildigi
alanlara dogru genislemis ve her yeni koprii, yeni mahallelerin
gelismesine neden olmustur. Bu baglamda Turia Nehri, bir
yandan dogal bir engel iken diger yandan kentin mekansal
organizasyonunu sekillendiren bir omurga gorevini goérmistiir
(Duré-Aras vd., 2025). Ancak 1957 yilinda meydana gelen biiytik
tagkin, kent ile nehir arasindaki iliskiyi kokli bicimde
degistirmis, alinan kararlar, kentin fiziksel yapisinda ve planlama
anlayisinda yeni bir donemin baslangicini olusturmustur.

1960’11 yillar ile kent ekonomisi toparlanma donemine
girmis, kent nifusu ise gog ile hizla artmaya baglamistir. 1975 yili
General Franco’nun 6liimii ile demokrasiye gecis siireci baglamus,
1978 yilinda anayasanin kabulii ve 6zerklik yasasi ile yetkiler
Valencia kentini bulundugu Comunidad Valenciana 06zerk
bolgesine devredilmistir. Hizl1 bir degisim slireci igerisine giren
Valencia, kentsel reformlar ve 6ncil kentsel projeler sayesinde
giiniimiiziin 6nemli turizm ve kiiltiir merkezlerinden biri olmustur
(Gdrel, 2008). Ancak, kentsel bitylime ve artan niifus yogunlugu,
dogal sistemler {izerindeki baskiy1 da artirmis; 6zellikle iklim
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degisikligine bagl asir1 hava olaylar1 karsisinda kent daha hassas
hale gelmistir. Nitekim 29 Ekim 2024’te Valencia’y1 etkileyen
yogun yagis ve ardindan gelen sel, sehirde ve ayrica Ispanya’nin
yogun yagis almaya egilimli diger bdlgelerinde asir1 hava
olaylarina kars1 Onleyici tedbirler konusundaki tartigmalari
yeniden alevlenmistir (Polo-Martin, 2025) (Sekil 2).
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Sekil 2. Valencia Siireci Zaman Cizelgesi (Urban Climate
Adaptation, 2018).
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3.1957 TASKINI VE NEHRIN YONUNUN
DEGIiSTiRILME KARARI

Valencia'nin cografi ve hidrolojik o6zellikleri, tarihsel
olarak sel riski agisindan savunmasiz olmasina yol agmustir.
Kentin, Akdeniz'e yakinlig1 ve Turia Nehri havzasinin verimli
diizliikleri iizerinde yer almasi, bu riski belirleyen temel
etkenlerden biridir. Bu 6zellikler, tarihsel olarak tarim ve kentsel
biliylimeyi desteklemis olsa da ayni zamanda sehrin sel riskini
artiran unsurlar arasinda yer almaktadir. Sehrin diiz topografyasi
ise sel riskini daha da artirmaktadir (Polo-Martin, 2025).

Daha once de belirtildigi gibi Valencia Ispanya'nin en eski
sehirlerinden biridir ve ¢ok uzun siire bir su kaynagi olarak Turia
Nehri’nin sundugu firsatlardan faydalanmistir. Buna karsin,
nehrin tagkinlar sirasinda tasidigi aliivyonlarla ovanin seviyesi
yavasg ama siirekli ylikselmistir. Aliivyal bir ova {izerine kurulan
ve gelisen Valencia, nehrin kente yasam veren bir kaynak olmasi
ve ayni zamanda periyodik su baskinlariyla ciddi hasara yol
acarak siirekli bir tehlike yaratmasi gibi bir paradoksla tarih
boyunca kars1 karsiya kalmistir (Moreno Pérez, 2016) (Cizelge 1)
(Sekil 3).

Cizelge 1. Tarihteki sel olaylar1 (Ruiz vd., 2014).

Yiizyil Yil \
14 1328, 1358
15 1427
16 1517, 1590
17 1677
18 1776
19 1897
20 1949, 1957
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e —

Sekil 3. 05 Kasim 1776’da Turia Nehri’nin yiktig1 Valencia’daki
Puente del Mar kopriisiiniin goriiniimii (Cavanilles, 1795,
aktaran: Polo-Martin, 2025).

Taskin riskiyle miicadele etmek amaciyla, 14-17.
ylizyillar arasinda Fébrica de Murs 1 Valls (Surlar ve Taskin
Setleri idaresi) adli kurum, nehir kiyisinda birkag metre
yiiksekliginde tas set ve bentler insa etmistir. Ne yazik ki, bu
yapilar 1957°deki tagkinin oniine set olamamis, 6nlemler etkisiz
hale gelmis ve sular setleri kolayca asmustir. Sehrin bazi
noktalarinda (6rnegin Calle Las Barcas), kanalizasyonlar ters
yonde bilesik kaplar gibi ¢alisarak nehirden sehre kirli suyun
pliskiirmesine neden olmustur (Moreno Pérez, 2016). 1957
yilindaki sel felaketi sonucunda, 800 konut yikilmis, 300 ev
kismen hasara ugramis ve 80'den fazla kisi Olmiistiir. Kent
merkezinde ortalama 25 cm. ¢amur birikmis, toplamda 1.131.000
ton camur temizlenmistir (Moreno Pérez, 2016) (Sekil 4).

Bu trajik olaydan sonra dongiisel sellere karsi kalici
Onlemlerin alinmasi zorunluluk haline gelmistir. 1957 taskini,
Valencia halkinin kolektif hafizasinda derin bir iz birakmakla
kalmamis, ayn1 zamanda kentin gelecegine dair radikal kararlarin
almmasin1  zorunlu kilmig, boylesine bir yikimin bir daha
yasanmamast i¢in ne yapilmasi gerektigi sorusunu gilindeme

45



Peyzaj Mimarlhigi

tagimustir. 1957 yilinin son aylarinda ¢6ziim arayislari somut bir
plana evrilmistir (Polo-Martin, 2025).

T s

Sekil 4. 1957 Sel Felaketi (Confraternity of St. Christopher of
Valencia, 2007)

Turia Nehri'nin yoOnii, eski nehir yatagindan suyu
tamamen uzaklastiran devasa bir projeyle degistirilmistir (Galan
Vivas, 2011). Aslinda nehir yataginin kent merkezinden
uzaklagtirllmas1 fikri, 1946 yilinda, miihendis Eustaquio
Berriochoa tarafindan daha 6nce glindeme getirilmis; giineyde
yeni bir nehir koridoru ve buna paralel demiryolu diizenlemeleri
Onerilmistir. Ancak donem kosullarinda bu 6neri asir1 bulunarak
kabul gérmemistir (Moreno Pérez, 2016).

“Giliney Coziimii”, 1957 sel felaketine bir yanit olarak
tasarlanan kapsamli bir hidrolojik ve kentsel miihendislik
projesidir. Bu kapsamda 6nerilen ¢6ziim, nehrin mevcut yatagini
terk etmek, kentin glineyinden genis bir tahliye kanali acarak
Turia’nin  akisint  bu yeni kanala yoOnlendirmek olarak
belirlenmistir (Dura-Aras et. al., 2025)
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Turia Nehri’nin yoOniiniin giineyde yapay bir kanala
aktarilmasi, Villamarchante barajinin insasi, demiryolu hatlarinin
yeniden diizenlenmesi ve kentsel zemin kazanimini igeren taslak
proje Ocak 1958’de sunulmustur. Yaklasik 5 milyar peseta
(Giiniimiiz degeriyle 30 milyon Euro) maliyet ongoriilmiistiir.
Doénemin merkezi yonetimi ile yerel yonetim arasindaki siyasi
gerilimler ve idari karar siireclerindeki belirsizlikler nedeniyle
proje bir siire rafa kaldirilmis, Temmuz ayinda yeniden
onaylanarak 28 Temmuz’da Bakanlar Kurulu karart ile yiiriirlige
girmistir. Uygulama siireci 1961°de yasal ¢ergeveye kavusmus;
ingaat faaliyetleri Subat 1965°te baslamis ve nehrin yeni yatagi
1969°da tamamlanmistir. Giiney C6ztimii (Solucion Sur) 1972°de
bitirilmistir. Projenin toplam maliyeti 6,067 milyar peseta olup,
bu tutar giiniimiiz degerleriyle yaklasik 36,5 milyon Euro’ya
karsilik gelmektedir (Moreno Pérez, 2016) (Sekil 5).

Sekil 5. Plan Sur sonrasinda nehrin yoniiniin degistirildigi
konumu gosteren hava goriintiisii (Valencia Hui, akt. Polo-Martin,
2025).

Miihendislik agidan bakildiginda Plan Sur devasa bir
altyapi girisimi olarak karsimiza ¢ikmaktadir. Yaklagik 12,7 km
uzunlugunda ve 200 metreye varan genislikte bir kanalin insasi,
milyonlarca metrekiip kazi yapilmasini ve ¢ikan malzemenin
taginmasin1  gerektirmistir. Ayrica Portugués Molla (2017)’ya
gore; proje kapsaminda, Ispanya’nin en biiyiik limanlarindan biri
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haline gelen Valencia Limani’nin genisletilmesiyle ihracat
kapasitesi artmistir. Ayrica, sanayi bdlgelerine iligkin bir yeniden
bolgeleme c¢alismasi yapilmis, sanayi tesisleri kentin
merkezinden ve eski nehir yatagindan taginmistir. Saglik ve
sanitasyon ¢alismalar da yiirtitiImiis; yeni bir atik su aritma tesisi
ve yeni bir kanalizasyon sistemi insa edilmistir (Bisello, 2024).

Plan Sur, yollarin, sulama aglarinin ve mahalle
baglantilarinin yeniden tasarlanmasini gerektiren; kenti birbiriyle
baglantilt bir sistem olarak goéren modern bir sehir anlayisini
yansitmaktadir. Ayrica, Giiney Coziimii (Solucion Sur), kentin
gelisimini bu yonde sinirlamigtir (Polo-Martin, 2025).

4. TURIA NEHIiR YATAGININ KENTSEL BIiR
BOSLUKTAN YESIL OMURGAYA DONUSUMU

Plan Sur’un en 6nemli etkilerinden biri, Turia'min eski
nehir yatagmin terk edilmesidir (Polo-Martin, 2025). 1973’te
nehrin yeni yatagina yonlendirilmesiyle, eski nehir yatagi islevini
yitirerek, kentsel bosluga dontismiistiir. Ancak sehir merkezine
yakin 100 hektarlik bu alanin yiiksek rant potansiyeli nedeniyle,
nasil degerlendirilecegine iliskin karar alma siirecine bir¢ok aktor
dahil olmus (Bisello, 2024) ve bdylece alanin yeniden kullanimi
icin bir¢ok fikrin ortaya ¢ikmasina neden olmustur (Polo-Martin,
2025). Serra Albert, (2019)’a gore; 1960’ lardaki niifus patlamast,
gayrimenkul yatirimcilariin ilgisini bu alana ¢ekmis; eski nehir
yataginin konut alanina doniistiiriilmesi biiylik bir firsat olarak
goriilmiistiir. Ancak bu ¢o6ziim, o donemin Franco yonetimi
tarafindan kabul gérmemistir (Bisello, 2024).

Hiikiimetin ilk Onerisi, kuzey ve giiney Valencia'y1
birbirine baglayan bir sehir i¢i otoyol insa etmek olmus, ancak
bolge sakinleri ve c¢evre gruplari, eski yatagin yesil alana
doniistiiriilmesi gerektigini savunarak buna karsi1 ¢ikmistir (Polo-
Martin, 2025). Hanafi Mahmoud (2022)’a gdre bu hareket, kisa
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sirede tiim kente yayillmis, schir plancilari, mimarlar ve
profesyonellerin onciiliigiinde, eski nehir yataginin yesil koridor
olarak yeniden islevlendirilmesi Onerisi glindeme gelmistir.
Hareketin talepleri, “Las Provincias” gazetesi araciliiyla stirekli
kamuoyuna duyurulmus, kentlilerin “Turia Nehri yatagi bizimdir
ve yesil olmasimi istiyoruz” slogani altinda yarattigi biiyiik
toplumsal baski, Belediye Meclisi’nin bu dneriyi kabul etmesine
neden olmustur. Boylece, otoyol projesi iptal edilerek yerine bir
kentsel yesil koridor projesi gelistirilmesi karar1 alinmis (Bisello,
2024), uzun tartisma siirecinin ardindan, eski nehir yataginda bir
kent parki olusturulmast onaylanmistir. Bu karar, kent halkinin
karar verme siireclerine katilimi acisindan degerlidir ve kentsel
alan yonetiminde bir doniisimii isaret ederek, Turia Bahgeleri
olarak bilinen kentsel peyzajin ortaya ¢ikmasini saglamistir. Turia
Bahgelerinin tasarimi 1980'lerde sekillenmeye baslamistir. Bugiin
110 hektardan fazla bir alan1 kaplayan bu park, Ispanya'nin en
biiyiik kent parklarindan biri olup kentsel canlandirma ve gevre
yonetimi modelidir (Polo-Martin, 2025) (Sekil 6).

Sekil 6. Turia Nehri kesitine ait hava fotograflari.
Solda, 1966 Valencia planinda Turia nehir yatag icin 6nerilen
tasarim; sagda ise mevcut durum goriilmektedir (Marti Ciriquiin
vd., 2018, aktaran Bisello, 2024).
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1976 yilinda, eski nehir yatagini “biitiinciil bi¢gimde ele
alarak, dogal karakteri korunan bir park” olarak tanimlanmasini
ongoren degisiklikler Yerel Stratejik Plan’a dahil edilmistir. 1979
yilinda Turia Nehri Parki tasarimi i¢in ulusal bir yarisma
diizenlenmis ve bu kapsamda 13 farkli proje Valencia’da
sergilenmistir. Ancak yarigma sonucunda 6diil verilmemesi
tizerine, 1981 yilinda Ricardo Bofill, nehir yatag: ig¢in buttncul
bir plan hazirlamakla gorevlendirilmistir. 1982 yilinda ise, yogun
bir kamu katilimi siireci ve toplumsal tartigmanin ardindan
Bofill’in hazirladigi master plan kamuoyuna sunulmustur. Ancak
plan; asir1 formal yapist, yliksek bakim gereksinimi ve stirekli bir
su akisini ongérmemesi gibi nedenlerle elestiriler almistir (Galan
Vivas, 2011). 1983 yilinda Belediye Meclisi, nehir yataginin
farkli boliimlere ayrilmasina karar vermis ve her bir boliimiin
tasarimini yerel ekiplerden olusan gruplara devretmistir. Bu
ekiplerden, yalnizca Bofill’in ana planindaki bazi genel
kavramsal ilkeleri korumalari istenmistir (Galan Vivas, 2011).

Bu siire¢ sonunda ortaya ¢ikan doniisiim, Turia Parki’nin
kent yagamina kazandirdig1 ¢ok yonlii degerlerle birlikte bazi
tartismalar1 da beraberinde getirmistir.

5. KAZANIMLAR VE ELESTIRILER

Turia Nehri’nin doniisiimiindeki en 6nemli kazanim, eski
nehir yataginin mekansal siireklilige sahip lineer bir yesil
omurgaya dontistiiriilerek yeni kamusal alanlarin kente battincul
bir bi¢imde entegre edilmesidir. Turia Fluvial Park yesil koridoru,
bu baglamda, kentsel ve kirsal alanlar arasinda ekolojik ve
islevsel baglanti kurarak, bdlge sakinlerinin yasamina
dokunmakta ve Ornek bir yesil altyap1 projesi olarak 6n plana
¢ikmaktadir (Vinals, vd., 2012). Bu proje, Valencia kentini Turia
Nehri boyunca uzanan kasabalar ve Turia Dogal Parki ile
iligkilendirerek, = kentin  bolgesel  planlama  sistemini
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giiclendirmistir. Turia yesil yolu, dogal, tarihsel, kiiltiirel, ekolojik
ve ekonomik kaynaklar1 bir araya getiren koruma kapasitesine
sahiptir; bdylece bu sistem, parcalarinin toplamindan daha
yiksek bir degere ve islevsellie sahip biitiinclil bir yap1
olusturmaktadir (Vinals, vd., 2012).

Bir diger 6nemli kazanim tiim toplumu kapsayan,
erigilebilir bir kamusal yasam olanagi sunmasidir. Alan sahip
oldugu yiiriiylis yollari, spor alanlari, oyun alanlar1 ve kiiltiirel
yapilarla farkli yas ve toplumsal gruplar i¢in erisilebilir ve
kapsayict bir kullanim ¢esitliligi sunmaktadir. Tagkin riskinin
azalmasi, c¢evrenin estetik acidan iyilestirilmesi ve kentsel
gelismenin tesvik edilmesine yonelik projelere duyulan giiveni de
gliclendirmistir (Bisello, 2024).

Kazanilan yesil alan iklim degisikligine kars1 da kritik bir
rol iistlenmektedir. Bu baglamda yesil alanlar, kentsel 1s1 adas1
etkisini azaltmakta, biyolojik cesitliligi desteklemekte ve sosyal
etkilesimi giliglendiren saglikli bir kamusal ¢evre olusturarak hem
ekolojik hem sosyal siirdiiriilebilirlige katki saglamaktadir.

Tiim bu kazanimlarin yan1 sira alanin bazi boliimlerinde
artan ticari faaliyetlerin kamusal niteligi git gide zayiflattigi,
ayrica doniisimiin kentin tiim bdlgelerine esit Olgliide fayda
saglamadig1 ve bunun bir sonucu olarak mekansal esitsizliklerin
derinlestigi yoniinde elestiriler de bulunmaktadir. Bu elestirilerin
bir yansimasi olarak, Turia Parki’nin, mevcut veya yeni
kopriilerle simirlart belirlenen bagimsiz parklar dizisi olarak
boliinmesi karari, parkin biitiinciil analizi yapildiginda en
tartismali konulardan biri olarak goriilmektedir. Bu yaklagim, bir
yandan mekansal ve islevsel gesitliligi artirmis, diger yandan ise
parkin birlik duygusunu zayiflatmis; 6zellikle suya iliskin genel

sistemlerin tanimlanmasini kismen engellemistir (Galan Vivas,
2011).
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6. SONUC

Insanlik tarihi boyunca, suyu yénlendirebilmek ve en iist
diizeyde fayda saglamak amaciyla su kemerleri, suyollar1 vb.
olusturularak yapay su sistemleri insa edilmis, bdoylece suyun
yonetimi ve kentlerin siirdiiriilebilirligi acisindan ilerlemeler
kaydedilebilmistir (Malkog¢ True vd, 2021). Bu tarihsel birikimin
yansimasi olarak, Turia Nehri’nin yataginin doniisiimii, insanin
suyu kontrol etme g¢abasinin kent dlgegindeki en dikkat c¢ekici
orneklerinden birini olusturmaktadir. Bu kapsamli doniisiim,
yalnizca bir mithendislik uygulamasi degil, ayn1 zamanda kentin
ekolojik ve mekansal yapisini yeniden bigimlendiren bir planlama
siireci olarak da degerlendirilebilir.

Gunumuizde afet sonrasi yeniden yapilanmaya yonelik
stireglerde dogal ¢evreyle uyumlu planlama modelleri 6n plana
cikmaktadir. Turia Nehri’nin doniisiimii, bu yaklasimin oncii
orneklerinden biridir. Valencia’da eski nehir yataginin lineer bir
yesil omurgaya doniistiiriilmesi, doga tabanli ¢éziimlerin kent
dokusuna nasil entegre edilebilecegini ve suyun yeniden ekolojik
bir yapi tas1 haline getirilebilecegini gostermektedir.

Bu tiir doga temelli doniisiimler, dogal sistemlerin kent
yasamina ve kimligine olan katkisini ortaya ¢ikararak; sorunlu ve
giivensiz ¢OKUntU alanlarinin nitelikli ve saglikli agik mekanlara
doniistiiriilmesini  saglamaktadir. Bu doniisiim, rekreasyonel,
sosyal ve kiiltiirel faaliyetler i¢in de firsatlar yaratmakta, alanin
giinlin her saatinde yasayan bir cazibe merkezine doniismesini
saglamaktadir (Kiligaslan Deniz, 2022).

Sonug¢ olarak, Turia Nehri’nin donlisimU, afet sonrasi
yeniden yapilanmadan siirdiiriilebilir kentsel gelisime evrilen bir
stireci temsil etmektedir. Bu deneyim, kentlerin hem ekolojik hem
toplumsal direnglerini artirabilecegini; ancak bu siirecin uzun
vadeli basarisinin, katilimci planlama, biitiinciil yonetim ve
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sosyal kapsayiciligin saglanmasiyla miimkiin olabilecegini
acikca gostermektedir.
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URBAN BLUE INFRASTRUCTURE AND
CLIMATE CHANGE: NATURE-BASED
SOLUTION APPROACHES

Banu BEKCi!
Buket KANDEMIR?2

1. INTRODUCTION

Living cities are the most visible laboratories of climate ¢
hange. With the urbanisation that followed the industrial revoluti
on, production and service activities developed, while ecosystem
s suffered irreversible damage (Bogenc, 2020). Cities,
established to provide comfortable and healthy living for people,
have become consumption-driven and disregard human needs
(Usta, 2024). The rapid change and development of cities has
exposed the inadequacy of traditional grey (concrete)
infrastructure solutions. For this reason, many cities in developed
countries have turned to natiire-based solutions to mitigate the
negative effects of climate change and improve the urban
framework (Castelo et al., 2023; Ali & Dinger, 2025). This is
because nature-based solutions in urban design can offer
designers the most suitable and advantageous solutions for
reducing atmospheric carbon dioxide, building a climate-resilient
urban ecosystem, etc. (Ogce et al,, 2022). In this process,
increasing population density, uncontrolled land use, the

L Prof. Dr., Recep Tayyip Erdogan University, The Faculty of Engineering and
Architecture, Department of Landscape Architecture, Orcid: 0000-0003-1789-
535X.

2 QOpr., Recep Tayyip Erdogan University, The Faculty of Engineering and
Architecture, Department of Landscape Architecture, Orcid: 0009-0009-8409-
9637.
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proliferation of impervious surfaces, and the loss of green spaces
have led to the deepening of environmental problems such as the
urban heat island effect, air pollution, surface runoff, and flood
risks (Hiisam et al., 2021; Yilmaz & Oztiirk, 2023).

To address these issues,it is necessary to adopt holistic
approaches that enhance cities' capacity to adapt to and build
resilience against climate change, align with natural processes,
and prioritise ecosystem services (Yilmaz & Oztiirk, 2024a;
Yilmaz & Ozturk, 2024b). The concept of ‘blue infrastructure,’
which encompasses all water-related elements in the urban
environment, stands out as a strategic tool for climate adaptation
and disaster risk reduction in response to these challenges
(Dhyani et al., 2022). Unlike traditional grey infrastructure, blue
infrastructure aims to manage the water cycle through natural
processes and integrate it into urban ecosystems (Shah et al.,
2021; Andersson et al., 2019; Haase et al., 2014). Rivers, lakes,
canals, artificial ponds, rain gardens, and all wetlands are key
components of blue infrastructure (McPhearson et al., 2016).
Playing a key role in climate change, blue infrastructure creates
natural drainage systems against the increasing risk of flooding in
cities, enabling the absorption and storage of excess water, while
also protecting water resources during periods of drought and
stabilising groundwater levels (Mumtaz, 2021). Blue
infrastructure emphasises not only the need to protect existing
water infrastructure in urban spaces but also the necessity of
reinterpreting nature-based solutions.

This conceptual assessment of blue infrastructure will
provide a conceptual framework for planning and design
principles aimed at developing blue infrastructure-focused
climate adaptation strategies in cities. With the advancement of
technology, there is a need for more systemic, context- and
situation-sensitive approaches to answer questions about who
benefits from global infrastructure investments and why, and how

59



Peyzaj Mimarlhigi

the critical components of the urban system can be managed to
meet different needs and unequal opportunities (Andersson et al.,
2019). Such a supportive approach to improving the resilient flow
and equitable distribution of ecosystem service benefits can be
addressed through three key factors: (1) infrastructure, (2)
institutions, and (3) perceptions. Each of these factors acts as a
filter that either suppresses or enhances the flow of different
ecosystem services. It should be noted that each of these filters
operates either directly or interactively with other factors.

Climate change stands as the greatest threat facing 21st-
century cities. Metropolises have become disaster zones where
scorching heat, sudden and violent rainfall, flood risks, and
drought cycles are felt most severely (Ekinci, 2015). Global
climate change is forcing cities to undergo a fundamental
transformation that goes beyond weather events to encompass
spatial planning and infrastructure management (Aghayeva &
Bogeng, 2022). This vulnerability, deepened by the increase in
impervious surfaces and the decrease in natural areas, makes
cities susceptible to disasters; the solution lies in transitioning to
hybrid systems where traditional grey infrastructure is supported
by nature-based approaches (Karagil & Karagil, 2020). The
pressure brought about by rapid urbanisation also negatively
affects the urban water cycle (Bekci et al., 2013). Impervious
areas, which have become widespread with concretisation, make
water absorption impossible and increase surface runoff,
rendering existing drainage and sewerage systems inadequate
(Avsar, 2025). Traditional grey infrastructure, which includes
elements such as sewage systems and concrete barriers, is far
from providing the expected response to today's dynamic and
unpredictable problems (Tuncay, 2022).

While ecosystem services have a significant impact on
human well-being, they also pioneer many contributions.
Numerous sciences that study ecosystems have a deep
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understanding of managing and evaluating nature. The study
takes a critical approach to the benefits of the blue infrastructure
concept, based on ecosystem services. In particular, the functional
connections and interrelationships between green and blue areas
in city centres and their surroundings are examined in the context
of ecosystem services. The study first explains the concepts of
blue infrastructure, blue-green infrastructure, nature-based
solutions, and ecosystem services, then discusses the effects of
blue infrastructure on the climate crisis and its design principles.

2. THE GROWING ROLE AND IMPACT AREAS
OF BLUE INFRASTRUCTURE IN
CONTEMPORARY URBAN PLANNING

The effects of climate change are frequently felt in today's
conditions and have forced cities to undergo structural changes in
their infrastructure strategies. Traditional grey infrastructure
models, which operate on the principle of rapidly removing water
from the environment, have proven inadequate in managing
today's extreme weather events, leading to an inevitable
“technological lock-in” (Tilek & Ersoy Mirici, 2019). According
to a study by Roostaie and colleagues (2019), the “Global
Infrastructure Initiative”, defined as “best practices” by local
governments to increase urban sustainability and resilience, has
begun to gain value. The Global Infrastructure Initiative is
recognised for its ability to adapt to the irreversible effects of
climate change (Foster et al., 2011). Some countries have even
adopted the global infrastructure initiative as a measure to adapt
to climate change. However, the rise of blue infrastructure
represents a paradigm shift in which water is redefined as a
“cyclical resource” rather than “waste to be disposed of”.
Scientific research shows that blue-green systems integrated with
grey infrastructure reduce urban flood volumes by 50 to 90 per
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cent, alleviating pressure on sewer networks and yielding billions
of dollars in economic gains through storage costs alone (EEA,
2021). As a concrete example, the “Cloud Burst Plans”
implemented in Copenhagen offered a solution that was 50%
more economical than traditional pipeline expansion costs,
indisputably proving the cost-effectiveness of blue infrastructure
(Kirmizibayrak et al., 2024).

Intensive urban development, the proliferation of
impervious surfaces and the fragmentation of natural water—green
systems are causing the deterioration of bioclimatic comfort
conditions. Increased surface temperatures, reduced evaporation
capacity, and disrupted air circulation lead to higher
temperatures, increased thermal stress, and reduced liveability of
open spaces, particularly during the summer months (Dénmez
and Turkmen, 2015). This situation not only reduces the quality
of urban spaces but also poses serious risks to human health,
especially for vulnerable groups; at the same time, it limits the
use of open spaces, weakening the tourist appeal and climate-
based competitive strength of destinations (Turkmen and
Donmez, 2015; Ersahin and Tirkmen, 2024). Therefore, in the
face of these bioclimatic pressures created by climate change at
the urban scale, the development of holistic infrastructure
solutions that can regulate the microclimate and support natural
processes has become inevitable. Blue infrastructure also stands
out as one of the most powerful instruments for ensuring the
thermal comfort of cities. Water elements in public spaces not
only produce climatic comfort but also play a decisive role in user
perception and urban identity. It is stated that city squares
strengthen social sustainability through symbolic and perceptual
layers (Bekar & Ismailoglu, 2018). Water features act as a natural
shield against the Urban Heat Island effect caused by concrete
trapping heat and can reduce ambient temperature by 2°C to 8°C
through the cooling effect provided by evaporation (Ozkan &
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Celik, 2024). This process not only improves urban quality of life
but also minimises health problems and energy consumption
caused by heat waves. Blue infrastructure, evaluated under the
umbrella of Nature-Based Solutions (NBS) in applications,
symbolises the transition from single-function conventional
engineering structures to multi-functional “living infrastructure”
systems by reintegrating ecosystem services such as water
purification, recreation, and biodiversity into the urban fabric.
(Celik et al., 2020). In its most basic definition, urban blue
infrastructure is defined as a holistic structure that supports urban
hydrology by mimicking the natural movements of water (Figure
1). This network provides a strategic framework encompassing
all natural and semi-natural water elements, ranging from rivers
to lakes, wetlands to artificial ponds, and rainwater harvesting
systems (Celik et al., 2020). The impact of nature-based solutions
is not limited to large-scale infrastructure systems; they can
directly influence everyday urban life through the integration of
green elements with urban furniture and fixtures (Ismailoglu &
Bekar, 2018). These systems, which differ from traditional grey
infrastructure, go beyond simply removing water from the
environment. They demonstrate a holistic design approach that
conserves water at its source and reintegrates it into the ecosystem
through the use of rain gardens and permeable surfaces (Tuncay,
2022).
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Figure 1. Urban Blue Infrastructure
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The core foundation of the blue infrastructure is “Nature-
Based Solutions” (NBS), which is a set of strategies that mimic
nature. This approach offers a cost-focused and multi-layered
solution framework by merging environmental sustainability,
social welfare, and economic efficiency into a single pot
(Demir,2021). In this context, the benefits offered by blue
infrastructure are grouped under four main axes defined as
“Ecosystem Services”. These are:(1) Clean water access
(provisioning),(2) Disaster resilience (regulating),(3) Recreation
(cultural), and (4) Biodiversity (supporting) functions. These
services play a decisive role in improving the quality of urban life
on a holistic scale (Akylz & Uzun, 2023).

3. URBAN BLUE INFRASTRUCTURE: A MULTI-
DIMENSIONAL STRATEGY FOR CLIMATE
RESILIENCE AND SUSTAINABLE URBAN
DEVELOPMENT

Urban blue infrastructure is defined as a critical structure
that differs from traditional hydraulic solutions by mimicking the
natural movement of water and supporting urban hydrology with
a holistic approach. This holistic approach to urban infrastructure
necessitates a multi-layered system approach that extends beyond
surface spaces to encompass underground and vertical spatial
layers (Aytatli et al., 2025). This system provides a strategic
framework that encompasses all natural and semi-natural water
elements, including rivers, lakes, wetlands, artificial ponds, and
rainwater harvesting systems (Celik et al., 2020). These systems
are implemented based on the principle of conserving water at its
source and reintegrating it into the ecosystem using elements such
as rain gardens and permeable surfaces, rather than rapidly
removing water from the environment (Tuncay, 2022).
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However, Nature-Based Solutions (NBS) approaches,
which form the basis of the blue infrastructure, offer a cost-
effective and multi-layered solution framework that integrates
environmental sustainability, social welfare and economic
efficiency (Demir, 2021). Nature-Based Solutions are essentially
the imitation of nature that began with the existence of humans,
developing designs that resemble the form, processes, and
functioning of nature (Ali & Dinger 2025). Ultimately, the
benefits provided by blue infrastructure also play a role in
improving urban quality of life through ecosystem services that
include clean water access (provisioning), disaster resilience
(regulatory), recreation (cultural), and biodiversity (supporting)
functions (Akylz & Uzun, 2023). However, in the face of multi-
layered risks such as extreme weather events, thermal stress and
hydrological imbalances triggered by climate change, blue
infrastructure emerges as a strategic cornerstone in building urban
resilience. The organic integration of water-based ecosystems
into urban planning processes is made possible by fulfilling the
following multifaceted functions:

Flood and Flood Risk Reduction: Blue infrastructure regulates
surface runoff by retaining water at its source. By reducing flow
velocity and absorbing water, it alleviates pressure on the
sewerage network and acts as a buffer that mitigates the
destructive effects of urban flooding during sudden heavy rainfall
(Oztas Karli & Artar, 2021).

Mitigating the Urban Heat Island Effect: Water surfaces reduce
microclimate temperatures through the “evaporative cooling”
(evaporation) mechanism, counteracting the Urban Heat Island
(UHI) effect caused by concrete surfaces. The blue corridors
created promote urban ventilation and wind circulation, thereby
contributing to the improvement of thermal comfort standards
(Karagul & Celik, 2020).
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Groundwater Recharge and Water Conservation: Techniques
such as permeable surfaces and rain gardens enable rainwater to
be transferred naturally into the ground. This infiltration stabilises
groundwater levels by helping to restore the hydrological cycle
disrupted by urbanisation (Demir & Biiyikyildiz, 2018).
Furthermore, rainwater harvesting practices minimise the
pressure of intensive use on the city network by enabling water
reuse (Oztas Karl1 & Artar, 2021).

Creating Ecological Corridors and Biodiversity: Urban water
networks form critical ecological corridors that connect
fragmented habitats. The symbiotic relationship between blue and
green infrastructure supports biodiversity by providing safe
refuges and feeding areas for wildlife and ensures the
uninterrupted functioning of the ecosystem cycle (Karagil &
Celik, 2021).

Recreation, Health and Psychological Connection: Blue spaces
offer recreational opportunities to city dwellers beyond their
technical functions. Areas along the water's edge encourage
physical activity, while the aesthetic and restorative effect of
water reduces mental fatigue and stress levels (Bekci et al. 2022).
These public spaces help reduce individuals' stress by influencing
environmental quality, creating spaces for physical activities,
thereby strengthening social interaction and directly contributing
to social welfare and well-being (Y1lmaz et al., 2017; Oztas Karli
& Artar, 2021; Akkutt & Akten, 2021).

4. BLUE INFRASTRUCTURE IN THE POLICY
SPHERE: FROM GLOBAL COMMITMENTS
TO LOCAL IMPLEMENTATION
MECHANISMS

The implementation of Blue Infrastructure strategies is
shaped within a hierarchical and integrated policy framework,
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ranging from international commitments to local action plans.
Blue Infrastructure, which is linked to the water cycle in urban
areas, is a sustainable planning and management approach that
encompasses both natural systems and man-made components. In
this respect, this approach provides multifaceted benefits such as
water management, flood risk reduction, water quality
improvement, and biodiversity support (Yilmaz, 2023). Its
importance is increasingly recognised as an alternative or
complementary strategy to traditional ‘grey infrastructure’
solutions, particularly in combating extreme weather events
triggered by climate change (Erdogan & Demir, 2021). This
multi-layered management framework increasingly strengthens
the legitimacy and feasibility of blue infrastructure investments
in the context of the elements discussed below:

4.1. Global Vision and Sustainability Goals

The United Nations' 2030 Sustainable Development Goals
(SDGs) place urban water management and climate change
adaptation at the heart of global development objectives. In
particular, the synergy between SDG 11 (Sustainable Cities) to
reduce the urban environmental footprint and SDG 13 (Climate
Action) to increase urban resilience to natural disasters is
achieved through blue infrastructure projects. Blue infrastructure
is recognised as a fundamental policy instrument that
simultaneously strengthens water security and urban resilience,
playing an integrative role in these two global objectives (Akkurt
& Akten, 2021).

4.2. Regional Policies and Ecosystem-Based Water
Management

Within the European Union (EU), water policies
developed with reference to the EU Green Deal and the Water
Framework Directive (WFD) necessitate an ecosystem-based
management approach. This approach requires that water be
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treated not as an engineering-focused infrastructure component,
but as a strategic planning element that supports biodiversity and
necessitates basin-based integrated planning. The national
legislative frameworks interacting with EU policies are
accelerating a shift from concrete-focused grey solutions towards
nature-based water structures and integrated basin management
models. (Mamunlu Kocabas et al., 2025).

4.3. National and Local Implementation Framework

The national planning architecture in Turkey is
determined within the framework of the National Climate Change
Strategy, led by the Ministry of Environment, Urbanisation and
Climate Change. This national framework imposes significant
responsibilities on local authorities; Local Climate Change
Action Plans (YIDEP) prepared by municipalities serve as the
fundamental implementation mechanism, mandating the
integration of blue infrastructure instruments (such as permeable
surfaces and rainwater harvesting) into zoning plans and urban
transformation processes. This situation demonstrates that blue
infrastructure has become not just a “should be” in planning, but
a legal requirement and a condition for implementation (Caglar et
al., 2025).

5. CONCLUSION

The effects of climate change are felt most intensely in
urban landscapes today, and solutions aimed at transforming
cities are also concentrated in urban areas (Kagmaz, 2021). There
iIs a need for numerous initiatives to both prevent the rapid
destruction of natural landscapes and to mitigate climate change.
However, it is not possible to achieve this solely by attempting to
reduce greenhouse gas emissions (Kagmaz, 2021). In order to
mitigate the effects of climate change or slow down the pace of
change, it is crucial that green and blue infrastructure systems,
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which enhance the quality of ecosystem services based on
sustainable and ecological elements, are frequently incorporated
into urban planning. Therefore, it is imperative to utilise non-
traditional or abandoned areas to protect, maintain, improve, and
develop the existing components of urban green infrastructure
and to advance new alternative urban green space approaches,
such as rain gardens or other green infrastructure initiatives for
urban stormwater management (Zegerek Altunbey & Ortacesme,
2022). Additionally, conducting adequacy analyses of urban
green spaces at specific intervals is crucial for green space
management and future designs (Dincer et al., 2022). It should be
noted that natural and semi-natural areas, which constitute the
urban green infrastructure, play a vital role in mitigating the
effects of climate change on human environments. This approach
has the potential to develop smart, sustainable, and resilient urban
areas of the future, as stated in many development strategies such
as Europe 2020 (Zegerek Altunbey & Ortacesme, 2022). In this
context, the primary and priority factors guiding land use and
occupation related to water dynamics in existing planning rules
for urban areas and nature should be revised. At the same time,
undesirable urban developments in catchment areas and the
resulting socio-economic, cultural and historical losses should be
prevented. Each of these approaches will support an urbanisation
approach that respects the carrying capacity of the environment
by providing opportunities to plan urban growth in conjunction
with environmental and cultural conservation areas.

The main contribution of this study is the interpretation of
a research argument proposing that blue spaces should be
concretely defined as part of blue infrastructure approaches, by
determining strategic land uses and urban design definitions as a
structural element of future urban development. In this way, water
dynamics can act as a driving force for urban development and
focus on where and how the city will be built and how to live with
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water. The resulting urbanisation criteria can be useful in
structuring cities where dealing with water dynamics is crucial for
sustainable urban development, particularly in developing
countries where investments are limited and more sustainable and
economical solutions are needed over time. From this
perspective, urban water dynamics function not only as a
developmental driving force but also as fundamental parameters
that determine the spatial organisation of the city and the practice
of symbiotic living with water (Figure 2), becoming a strategic
lever that enhances regional tourism appeal and the sustainable
experience economy through carefully integrated blue
infrastructure.

The inadequacy of the traditional grey infrastructure
model for water management in urban spaces under pressure from
global climate change should be comprehensively evaluated,
along with the strategic importance of blue infrastructure as a
solution to this situation. Numerous studies have shown that
water is not a material to be eliminated in urban planning, but
rather a source of a multifunctional cycle for the health, diversity,
and conservation of the ecosystem. Blue infrastructure requires
integration with existing green and grey infrastructure and goes
beyond currently used systems, necessitating its central role in
urban planning. In order to integrate blue infrastructure into the
city, it is necessary to avoid approaches that aim to remove water
from the space and to synchronise planning strategies by making
the use of blue infrastructure mandatory in national and local
climate action and zoning plans. This approach will positively
support the restriction of impervious surface ratios in new
development areas and the shift towards rainwater harvesting.
Integrating blue infrastructure into the city will aim to reduce
flood risks while also providing an opportunity to alleviate the
urban heat island effect by replenishing groundwater.
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Figure 2. Blue Infrastructure: Climate Impact Diagram

In conclusion, the integration of blue infrastructure
systems goes beyond merely being a tool for mitigating
environmental risks for urban governance, offering a
multidimensional strategy that targets social welfare and quality
of life. These systems form the cornerstone of cities' sustainable
development vision, going beyond being a defence mechanism
against the climate crisis. Realising this vision requires
mandatory cooperation and integrated planning discipline among
urban stakeholders (local authorities, private sector, civil society
and academia) and should serve as a roadmap for making the
cities of the future more liveable, ecologically compatible and
highly resilient to natural disasters.
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PEYZAJ TASARIMINDA PARK
AYDINLATMALARININ INCELENMESIi: VAN
iLi ORNEGI

Gill ARAS!
Okan YELER?
Sevin BAYRAMS

1. GIRIS

Gliniimlizde niifus artis1 ile kentlesmenin artmasit ve
yasam alanlarinin ¢esitlilikleri sonucunda acgik alan planlamasi ve
diizenlemesi yapilirken bir¢cok parametre kullanici ihtiyaglarina
gore sekillenmektedir. Bu durum agik alanlarin hem estetik hem
de fonksiyonel bigcimde planlanmasi gerekliligini ortaya
cikarmaktadir. Bu dogrultuda acik yesil alanlar gibi rekreasyonel
faaliyetlerin gergeklestigi kentsel alanlarda ekolojik diisiincelerle
beraber islevsel ve gorsel mekan ¢oziimlemeleri diistiniilmelidir.

Kentsel mekanlarin kullanim sekli ve sikliklart goz
onunde bulundurularak ihtiyag listelerine gore
degerlendirilmelidir. Bu ihtiyaglar mekansal bigimlenisin
yaninda kullanilan donatilar 6zelinde de degisiklik gosterebilir.
Ornegin birgok kentsel mekanin giindiiz kullanildig1 kadar aksam
kullanim1 da giin gectik¢e artmaktadir. Bu durumun sonucunda
kentsel mekan diizenlemelerinde ortaya c¢ikan aydinlatma
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ihtiyaclart  degerlendirilebilir. Acik alan  kullanimlarina
bakildiginda o6zellikle park alanlarinda insanlarin ihtiyaglari
igerisinde iy1 aydinlatilan alanlarin varligi géze carpmaktadir.
Ozellikle park aydinlatmalar, yalnizca gece goriiniirliigii
saglamakla kalmaz, ayn1 zamanda sosyal etkilesimin kalitesini
artirarak insanlarin giivenligini saglamak amaciyla da kullanilir.

Aydinlatma, bir peyzaj tasariminda her zaman goz 6niinde
bulundurulmasi gereken bir faktér oldugundan dolay1r mekanin
kimligini, kullanim amacim etkiler. Ozellikle giiniimiiz artan
kentlesmesinin i¢inde sayis1 ve siklig1 azalan parklar gibi yesil
alanlarin kullanimini arttirmak ve bu alanlar1 dikkat ¢ekici
kilabilmek ic¢in aydinlatma donatilart 6nemli bir unsur
olmaktadir. Kent parklari, piknik alanlar1 gibi agik yesil alanlar,
tarihi alanlar, bahgeler ve diger agik alanlarda 6zellikle dogru
aydinlatma kullanim1 bu alanlarin estetik degerlerini artirmakla
kalmaz, ayni zamanda islevselligine de katkida bulunarak
kullanicilarin  gece boyunca giivenli ve rahat bir sekilde
kullanmalarina imkan tanir.

Bu c¢alismanin amaci, Van ili merkezinde bulunan ve
kullanim sikligina gore seg¢ilmis olan parklardaki aydinlatma
sistemlerini inceleyerek, bu sistemlerin sagladigi performansi,
islevsel ve estetik uygunlugunu degerlendirmektir. Bu duruma
gore secilen mevcut parklarin kullanim durumlari ve aydinlatma
tipleri ve kullanim sikliklar1 her bir alana gore degerlendirilmistir.
Ayrica, caligma alanlarindaki mekansal bi¢imlenisine, kullanim
tipine ve aydinlatma kriterlerine gore giivenlik agisindan ne kadar
etkili olduklarini analiz ederek gerekli onerilerde bulunulmaya
calistlmistir ve aydinlatma elemanlarinin  agik alanlarda
kullaniminin 6nemi vurgulanmaistir.
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2. AYDINLATMANIN TANIMI VE PEYZAJ
TASARIMINDAKI ONEMi

Isigin giindelik hayatimizdaki konumu bir¢cok alanda
onemlidir. Ozellikle insanim algilama yetisinde biiyiik etkisi olan
ve gorme duyusunu olusturan 1sik, duyusal anlamda algisal
bicimlenisteki en 6nemli uyaranlardan biridir (Ok, 2022). Bu
uyaran sayesinde gunliik yasantida karanlik alanlarda bile
cevresel algi elde edilerek yasam kalitesi arttirilabilir. Bu derece
etkili olan 151k, aydinlatma etkisiyle gérme duyumuza eslik
etmektedir. Aydinlatma ise 1g1k kaynakli faaliyet gdsteren ve
etkili olan durumdur. Mevcutta var olan nesneyi, mekani1 veya
herhangi bir kimligi 1s1ik kaynagi ile vurgulayan ve bunlari
giiclendiren bir tasarim yaklasimidir. Ozellikle 1913 yilinda
kurulmus olan ve bugiin kendi alaninda tam yetkili bir kurulus
olarak  faaliyet = gosteren  “Uluslararas1  Aydinlatma
Komisyonu”nun (Comission Internationale de I’Eclairage)
yapmis oldugu genel tanima gore aydinlatma; “Nesnelerin,
cevrelerin ve farkli tipteki ve biyiiklikteki bolgelerin,
goriinlirligiiniin artmast i¢in uygulanan 1siktir.” (CIE, 1993).

Aydinlatma tasariminda 151k kaynagini dogal ve yapay
olarak kullanarak iki tiirlii aydinlatma sistemi ele alinabilir. Bu
durumda ozellikle kaynaklar1 yapay 1sik kaynaklarindan olan
lambalar ve aydinlatma armatiirlerinin yani sira giin 15181 gibi
dogal aydinlatmanin da oOnemli bir kaynak oldugu
vurgulanmalidir. Ozellikle gece karanliginda giivenilir ve gorsel
konforu destekleyici farkli yapay 151k kaynaklarinin kullanilmasi
daha yasanabilir bir ¢gevre olusumunu destekleyecektir (Sakici ve
Var, 2009).

Yapay ve dogal aydinlatma yaninda aydinlatma
bicimlenisinde dis aydinlatma ve i¢ aydinlatma ayrimi da
mevcuttur. Kentlerde bulunan binalarin disinda kalan tiim agik
alanlarin aydinlatilmasi dis mekan aydinlatmasi olarak karsimiza
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cikmaktadir (Candan, 2010). Bu acik alan igeriginde bulunan
peyzaj mimarlig1 disiplininin de ¢aligma alanlar1 olan mekanlar
genellikle meydanlar, yollar, sokaklar, duraklar, tiineller, agik
spor alanlari, cocuk oyun alanlari, parklar, bahgeler, havuzlar,
altgecit ve Ustgeg¢it gibi mekanlardir. Bu dogrultuda kentsel agik
alan  tasarimlarinda  aydinlatmanin = konumu  peyzaj
tasarimlarindaki onemini de ortaya ¢ikarmaktadir. Dis mekan
aydinlatmasi kullanimiyla farkli tasarim yaklasimlari One
strtlebilecek peyzaj tasarimlarinda 6zellikle parklar gibi agik
yesil alanlarda kullanicilara yonelik, konforlu, estetige onem
veren ve yenilikei teknolojilere sahip alanlar olusturularak canli,
dinamik ve fonksiyonel alanlar yaratilabilir (Bayram vd., 2024).
D1s mekan aydinlatmasi ile peyzaj tasarimi gece gorsel konforu
olusturmada paralel bicimde ilerlemektedir. Bu sayede yapilan
peyzaj tasarimlarinda dis aydinlatma ile O6nemli kentsel
mekanlarin  (meydan, ara sokaklar, parklar vb.) gece
algilanabilmesi, giivenli ve kullanict dostu mekanlar olusmasi ve
kullanigh alanlar olugturulabilmesi amaglanir (Aydin, 2023). D1s
mekan aydinlatmasi ne kadar etkili olursa, mekansal faktorlerin
ve donatilarin degeri ve etkisi de buna paralel sekilde artar.

Peyzaj tasarimlarinda dis mekan aydinlatmasi yapilirken
amaglanan bazi durumlar vardir. Bu durumlar su sekilde
siralanabilir; (G6l, 2004; Rozot, 2013)

* Giivenli ve yasanabilir bir ortam saglamak,

* Yol ve yonleri belirleyerek, ¢evreyi tanimaya ve
cevresel algiya yardimer olmak,

* Park ve bahgeler gibi acik alanlara Ozellikle gece
goriisiinde estetik deger katmak,

* Spor yapmak, araba kullanmak gibi farkli faaliyetlerin
giivenli sekilde yerine getirilmesi i¢in farkli secenekler
sunmak,

 Park ve bahge sirkiildisyonuna kullaniciya yonelik
katkida bulunmak,
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* Yayalarin ve araglarin alan i¢inde daha rahat ve
giivenilir bir ortam olugturmasina katki saglamak.

2.1. Parklarda Aydinlatma Tasarimi ve Onemi

Peyzaj mimarlig1 disiplininin 6nemli ¢aligma alanlarindan
biri olan parklar, giiniimiiz kentlesme olgusunun i¢inde insanlara
rekreatif mekanlar sunan acik yesil alanlardir. Parklarin kullanimi1
giin gectikge artmakta ve bu kullanim sikligi dogrultusunda da
park alanlarinda olusan ihtiyaglar da artmaktadir. Gliniimiizde
farkli tasarim disiplinlerinin ortak noktada bulustugu parklarin
ozellikle kullanicilar bagta olmak iizere bulundugu gevre ve kente
de islevsel ve gorsel katkilar sunmaktadir. Ayni zamanda kente
her anlamda hizmet veren parklarin kullaniminin artisiyla
kullanic1 istek ve ihtiyaglar1 da g6z oniinde bulundurulmalidir
(Acarli vd.,2019; Soydan ve Benliay, 2020). Ozellikle aktif yesil
alan olarak tamimlanan ve sayis1 gittikce artan parklarin
gunimuizde gece Kullanimim1i daha da aktiflestirmek adina
aydinlatma tasarimlar dikkat cekmektedir.

Peyzaj mimarlig1 disiplininin temel konusu olan parklarin
aydimlatma tasarimi yapilirken bulundugu g¢evre ve kullanicilar
dikkate alinmalidir. Ayni1 zamanda bazi temel tasarim kriterleri de
yine bu durumda gbéz Oniinde bulundurulmalidir. Tasarim
kriterleri Ozelinde aydinlatma elemanlarinin yoni, etki alani,
konumlandirilmasi, kullanilan malzeme, 151k siddeti, rengi ve
sayist Onemlidir. Bu sebeple park alanlarinda kullanilan
aydinlatma elemanlar1 tasarim yoniinden incelendiginde bu
kriterler g6z Onlnde bulundurularak basarili aydinlatma
tasarimlari elde edilir (Ar1 ve Pouya, 2023; Bayram vd., 2024).

Parklarda aydinlatma tasarimlar1 yapilirken genel tasarim
kriterleri disinda ayn1 zamanda kullanici kriterleri ve g¢evresel
faktorler de goz oniinde bulundurulmalidir. Ozellikle parkin
bulundugu konum itibariyle 1s18a ihtiyacin yogunluguna gore
aydinlatma elemani sayis1 ve etkisi de artabilir. Ayn1 zamanda
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bazi durumlar hem tasarim hem de kullanicilara ait kriterler
dogrultusunda dikkate alinmalidir. Ornegin aydinlatilan alanda
151k dogrudan gozle goriilecek bir sekilde
konumlandirilmamalidir. Bu durum aydinlatilan mekan1 karanlik
gosterirken ayni zamanda kullanicilarin da rahatsiz olmasina
neden olabilir. Girinti ve ¢ikintilarin net bir sekilde
belirtilebilmesi i¢in 1518in  yonii de bu duruma yonelik
konumlandirilmali  ve dogru aciyla yonlendirilmelidir.
Aydinlatilan alan bulundugu ¢evreye gore daha dikkat ¢ekici ve
parlak bicimde goriinmemelidir. Kullanilacak aydinlatma
tipindeki 151k yogunlugu ve giicli, aydinlatilacak mekana veya
objeye olan uzakliga gore diizenlenmeli ve ayarlanmalidir.
Aydinlatma tipi, yogunlugu ve giicli kadar aydinlatma renginin de
cevresel etkisinin oldugu bilinmektedir. Bu etki ayni zamanda
kullanicinin da dikkatini ¢ekmektedir. Bu sebeple aydinlatma
renkleri tercih edilirken ozellikle agik renkli aydinlatmalarin
kullanimi  Onerilmektedir. Koyu renkli aydinlatmalar hem
kullanicilarin dikkatini yalnizca belli bir bolgeye ¢ekerken ayni
zamanda aydinlatmalarin kullanildigi park gibi mekanlarda
tasarim dengesizligi olusturabilir. Tiim bunlarin yaninda elbette
nicelik olarak armatiir sayis1 ve kullanimi da oldukga etkili bir
parametredir. Aydinlatma armatiirii sayis1 ve park icinde
kullanilan armatiirler arasindaki mesafe de gozii yormayacak
sekilde kullanic1 odakli diizenlenmeli ve belirlenmelidir
(Narboni, 2004; Sakici ve Var, 2009).

2.2. Park Aydinlatmasinda Kullanilan Aydinlatma
Uygulama Teknikleri ve Peyzaj Tasariminda
Aydinlatma Tasarim Tiirleri

Kentsel mekanlarda, acik veya yesil alanlarda gece ve
aksam kullanimina yonelik farkli kimliklere sahip alanlara veya
kullanimlara gore aydinlatma amaclari, teknikleri veya tiirlerinde
degisiklikler olmaktadir. Ozellikle havanin karanhik oldugu
zamanlarda agik veya yesil alanlarin kullaniciya yonelik kullanim

85



Peyzaj Mimarlhigi

rahathigin1 saglamak, erisimi kolaylagtirmak ve kullanimi
miimkiin kilmak i¢in farkli ve ¢esitli aydinlatma teknikleri
kullanilmahidir (Ar1 ve Pouya, 2023). Ayn1 zamanda peyzaj
tasariminda tasarim kriterleri ve aydinlatma tasariminda dikkat
edilmesi gereken hususlar da gbéz oniinde bulundurulmalidir.
Parklar gibi agik yesil alanlarda bulunan ve farkli karakterlere
sahip olan mekanlar, donatilar veya peyzaj elemanlari,
islevsellige, kullanim  yogunluguna veya erisilebilirlik
durumlarina gore farkl tiirlerde ve farkl tasarim yaklasimlarina
gore aydinlatilmaya sahip olmalidirlar.

Aydinlatma uygulama tekniklerinde yalnizca gorsel ve
estetik amaglar degil ayn1 zamanda fonksiyonellik, giivenlik gibi
teknik durumlar da dikkate alinmalidir. Gorsel ve estetik amagl
yapilan aydinlatma tekniklerinde ama¢ mekanlarin veya
nesnelerin gorsel etkisini arttirmak veya vurgulamaktir. Bu
dogrultuda mekanlarin aksam kullaniminda estetik degeri
aydmlatma ile arttirilmis olur. Fonksiyonellikte ise amag,
mekanlarin  kullanimin1 daha islevsel kilmak ve kullanim
potansiyelini arttirarak mekanlar1 giivenli kilmaktir. Bu amag
dogrultusunda da kullanimi zor, gilivenirligi az olan tenha
mekanlarin aksam kullanimini arttirarak mekanlar1 aktiflestirmek
ve canlandirmak s6z konusudur (Acarli vd., 2019). Bu amaglar
dogrultusunda peyzaj tasarimi alt baslhiginda parklarda kullanilan
bazi aydinlatma teknikleri mevcuttur. Bunlar; asagidan yukariya
aydinlatma, yukaridan asagiya dogru aydinlatma, ay 15181, golge,
doku, vurgu siluet, ayna aydinlatmasidir (Tablo 2).
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Tablo 2. Peyzaj Tasariminda parklarda kullanilan aydinlatma
uygulama teknikleri

Bu teknikte aydinlatma armatiirlerinin montaji
Asagidan Yukartya zeminde gerceklestirilmektedir. Bu sayede objeler
Dogru Aydinlatma veya peyzaj Ogelerinin asagidan yukariya dogru
aydinlatilarak 6l¢ii ve sekilleri vurgulanmaktadir.
Bu uygulama tekniginde yukaridan genis agili
Yukaridan Asagiya dagilan 151k kiimesi s6z konusudur. Estetik
Dogru Aydinlatma goriinimden  ziyade  aydinlatilan  alanin
giivenligini saglamak icin tercih edilir.

Bu teknik ile aydinlatma kaynagi agag dallari ve
Ay Is1g1 Aydinlatmas1 | yapraklar arasina yerlestirilerek estetik ve gorsel
bir atmosfer olusturulur.

Nesneleri 6nden veya yandan aydinlatarak arka
ylizeylerinde golgeler olusturmak i¢in kullanilan

e bir tekniktir. Genis acili 151k kaynaklari ile
genellikle diisey yiizeylerde siklikla kullanilir.
Herhangi bir nesnenin veya yapinin sahip oldugu

St Ayl dokuyu vurgulamak amagli kullanilan yiizey

aydinlatma teknigidir. Genellikle tag veya tugla
gibi dokular icin kullanilir.

Bir objeyi, mekan1 veya yapisal bir 06geyi
Vurgu Aydinlatmast | ¢evresinden farkli kilmak, dikkat ¢ekmek ve daha
aydinlik hale getirmek icin kullanilan tekniktir.
Bu teknikte bir objenin veya alanin karanlik
goriinmesi icin arkasinda bulunan bir yiizey
Siluet Aydinlatmasi | aydmlatilmaktir. ~ Genellikle — siliiet etkisini
olusturmak i¢in aydinlatilan yiizey ile nesne
arasindaki mesafe ¢ok uzak degildir.

Dogrudan 11k kullanmadan, 1518in yansimasiyla
aydinlatma yapilan bu teknik, su yiizeyi ve
cevresindeki bitki ve nesnelerin yansiyan 1sikla
estetik bir goriinlim kazanmasini saglar.

Kaynak: (Yenioglu, 2010; Zheng ve dig., 2017; Ar1 ve Pouya, 2023)

Ayna Aydinlatmasi

Aydinlatma tasariminda 6zellikle dis mekanlarda peyzaj
tasarim1  ile bazi aydinlatma tasarim yaklagimlari da
gelistirilmistir. Mekansal degisikliklere, kullanilan tasarim
Ogelerine veya kentsel donatilara gore degisiklik gosteren bu
yaklagimlar, park alanlar1 gibi dis mekanlarin kullanicilarinin
ihtiyaclarina odaklanmaktadir. Peyzaj tasarim 6g8eleri 6zelinde
mekansal kurguya gore farkli tiirlerde aydinlatmalara yer
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verilmektedir. Bunlar hem kullanict odakli hem de mekanin
karakterine gore degisiklik gostermektedir. Mekan karakterleri de
kullanicilara ve ihtiyaglara gore degismektedir. Ornegin cocuk
oyun alanlar1 ¢ocuklar i¢in diizenlenirken spor veya egzersiz
alanlar1 da yetiskinler i¢cin planlanmaktadir. Bu durumda bu
alanlarin mevcut karakterlerine uygun aydinlatmalar tercih
edilebilir. Aym1 zamanda tasarim ilkeleri dogrultusunda
kullanilan aydinlatma gesitleri mekanlara estetik degerler katarak
her bir mekan1 gece goriisiinde taniml1 kilmaktadir. Bu durumlara
bagli olarak ozellikle park alanlarinda insanlarin ihtiyaglarimi
karsilayan, mekanlara kolaylikla erigsim saglayan, mekana veya
donatilara estetik deger katan bazi aydinlatma tasarim tiirleri
bulunmaktadir. Bular; bitki aydinlatmasi, havuz, yapay gol veya
su aydinlatmasi, ¢ocuk oyun alanlar1 aydinlatmasi, meydan
aydinlatmasi, yaya yollar1 aydinlatmasi, heykel ve obje
aydinlatmasi, merdiven aydinlatmasi olarak siralanabilir. Bu
aydinlatmalarin igerigi hakkinda bilgiler Tablo 3’te verilmistir.

Tablo 3. Peyzaj Tasariminda kullanilan aydinlatma tasarim
tarleri

Tasarim Tiirii Aciklamasi

e Parklarda yer alan ¢ali, aga¢c ve mevsimlik
ciceklerin gece saatlerinde de dikkat cekici
olabilmesi i¢in uygulanan aydinlatma tiiriidiir.

« Bitkilerin park igerisindeki konumuna ve
peyzaj kompozisyonundaki roline gore
aydinlatma yontemi degismektedir.

« Park icinde yer alan su yizeylerini 6n plana
¢ikarmak ve estetik bir hava katmak ig¢in
uygulanan aydinlatma tiiriidiir.

Bitki Aydinlatmasi

Havuz, Yapay Gol ve

R « Bu aydinlatma tiirlinde kullanilacak 151k yoni
dikkat edilecek sekilde tasarlanmalidir.

« Bu aydinlatma, uygun sekilde yerlestirilmeli ve
dogrudan goze zarar vermemelidir. Cocuklarin
aktivitelerine gore belirlenmelidir.

Cocxl;((l)lzlll;rﬁi::ﬂarl e Cocuk oyun gruplarinin c¢ocuklar tarafindan

giivenli bir sekilde kullanilmast ve goriis
acisinin net olmasi icin yeterli aydinlatma
saglanmalidir.

88



Peyzaj Mimarlhigi

e Alanlar, ebeveynlerin c¢ocuklarini rahatca
gozlemleyebilmesi  ve  guvenle  vakit
gegirebilmesi igin yeterince aydinlatiimalidir.

« Yaya yolu aydinlatmasinda 151k seviyesi yolun
yoniini belirleyecek sekilde uyumlu olmalidir.

e Yayalar icin aydmlatma, giivenlik, 151k
seviyesi, yol malzemesi ve aydinlatma
armatirleri gibi faktorlere gore secilmelidir.

« Insanlar ve araglar i¢in yogun kullanim imkan1
saglayan meydanlarin aydinlatilmas: tiiriidir.
Meydan Aydinlatmas: | « Meydanlardaki aydinlatma elemanlari ¢evrede
bulunan yapisal ogeleri ve peyzaj tasarimini

etkilemektedir.

Kaynak: (Coskun, 2005; Sakici ve Var, 2009; Ar1 ve Pouya, 2023).

Yaya Yollar1
Aydinlatmasi

3. MATERYAL VE YONTEM
3.1. Calisma Alam

Bu calismada, Van kentinde bulunan bes farkli kamusal
acik yesil alan ¢aligma alani olarak belirlenmistir. Bu bes farkli
calisma alanlari, Edremit Kent Meydani, Atatiirk Kiiltiir Parkai,
Ipekyolu Ogretmen Okulu Parki, Ipekyolu Sanat Galerisi ve Van
Il Halk Kiitiiphanesi olarak secilmistir. Secilen bu park ve
kamusal acik yesil alanlarda mevcut aydinlatmalar
degerlendirilmeye ¢alisilmistir. Bu bes farkli alanin tercih edilme
sebepleri, kentin farkli ve gozde noktalarinda konumlanmis
olmasi, farkli biytiklikte ve farkli tasarim yaklagimiyla
planlanmis olmasi, kamusal alanlara hizmet etmesi ve
konumlandig1 bolgelerde kullanicilar tarafindan yogun bir sekilde
kullanilmasi olarak siralanabilir.
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Sekil 1. Van Edremit Kent Meydan1 Konumu

Calisma alanlarindan biri olan ve Van golii kiyisinda
bulunan, Van kenti icerisindeki 13 ilgeden biri olan Edremit
ilgesindeki Van Edremit Kent Meydani, 106.778 m? alan lizerinde
bulunmaktadir (Sekil 1). Van GOlii manzarasi ve genis yesil
alanlart ile dikkat c¢ekmekte olan bu meydan bdlgenin
kullanicilar1 igin acik alan imkanmi sundugu gibi, yliriiyiis ve
bisiklet yollari, piknik alanlari, ¢ocuk oyun parklari, fitness
alanlar1 ve marina gibi birgok farkli imkan saglamaktadir. Ayni
zamanda Aile Destek Merkezi gibi kamusal yapilarin bulunmasi
ve bulundugu bolgenin merkezi bir noktasinda konumlanmasi ile
birbirinden farkli kullaniciya ¢esitli hizmetler saglamaktadir.
Tiim bu oOzellikler, ziyaretgilere hem dinlenme hem de cesitli
faaliyetler yapma firsati sunmaktadir.
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Sekil 2. Van Atatiirk Kiiltiir Parki Konumu

Van kentinin en biiyiik parklarindan biri niteliginde olan
Atatiirk Kiiltiir Park1 degerlendirilen ikinci ¢aligma alani olarak
secilmistir. Bu park, kentin 6nemli tarihi ve turistik noktalarindan
biri olan Van Kalesi dogusunda, yaklagik 130 doniimliik bir arazi
Uzerinde bulunmaktadir (Sekil 2). Tarihi alana yakinligi, kent ile
turistik bolge arasinda tampon gorevi istlenmesi, biiyiiklik
olarak gorece yeterli ve c¢esitli kullaniciya sahip olabilecek bir
alanda bulunmasi, gesitli faaliyetlere imkan saglamasi ile hem
yerel kullanicilar hem de farkli bolgelerden gelen ziyaretgilerin
bulustugu bir nokta olmasi caligma alani olarak tercih edilme
sebeplerindendir. Park icerisinde yesil alan, festival alani, spor
alanlar1, yiiriiyiis, bisiklet ve kosu yollar, farkli tiplerde ¢ocuk
oyun alanlar1 ve mesire alanlar1 gibi alanlar mevcuttur.
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Sekil 3. Van Ipekyolu Ogretmen Okulu Parki Konumu

Van kentinin Ipekyolu ilgesinde bulunan Ipekyolu
Ogretmen Okulu Parki bu g¢alisma igerisinde degerlendirilen
tictincili calisma alan1 olarak tercih edilmistir. 16.000 m?’lik alan
lizerine planlanan bu park kentin en islek caddelerinden biri olan
Kazim Karabekir Caddesi 1lizerinde ve sehir merkezinde
konumlandirilmistir  (Sekil 3). Konumu itibariyle 6zellikle
merkezi bir noktada olmasi sebebiyle bir¢ok farkli kullanici tipine
hitap etmektedir. Bunun yaninda ¢evresinde kamusal alanlar, is
merkezleri ve kentin aligveris aginin kesisiminde bulunmaktadir.
Ayni1 zamanda park hem araglar hem de yayalar i¢in erisilebilir
bir noktadadir. Bu sebepler bu parkin g¢aligma alanmi olarak
secilmesine katki saglamistir. Park igerisinde yliriiyiis yollari,
cocuk oyun alanlari, yesil alanlar, spor alanlar, biifeler,
pergolalar ve WC’ler gibi bir¢ok kullanim mevcuttur.
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Sekil 4. Van Ipekyolu Atatiirk Sanat Galerisi Bahcesinin Konumu

£ i
& »

-

Calisma alan1 olarak secilen bir diger alan Van merkez
ilcelerinden biri olan Ipekyolu ilgesinde bulunan ve kentin bir
diger islek caddelerinden Cumhuriyet caddesi iizerinde yer alan
Ipekyolu Atatiirk Sanat Galerisi bahgesidir (Sekil 4). 1.512 m?
alan Gzerine insa edilen bu alan 2021 yilinda hizmete baslamigtir
ve kent i¢inde kiiltiir ve sanat temeli ile yaklasilan ilk agik alan ve
sanat galerisi niteligi tagimaktadir. Bulundugu konum itibariyle,
kentin sanat ve kiiltiir hizmeti adina gelistirilen yenilikg¢i
projesiyle, kamusal alanlar ve is merkezleri ile ¢evrelenmis
olmasi durumuyla, kullanilan farkli kentsel donatilar ve sanatsal
Ogelerle kullanicilar tarafindan sikga tercih edilen bir agik alandir.
Calisma alan1 olarak secilmesinde de bu kriterler etkili olmustur.
Alani1 diger ¢aligma alanlarindan ayiran en 6nemli husus kiiltiir ve
sanat faaliyetleri 6zelindeki kentte kurulan ilk niteligi tasiyan
planlama ve tasarimlardir.
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Sekil 5. Van Il Halk Kiitiiphanesi Konumu

Calisma alami olarak secilen son alan Van II Halk
Kiitliphanesi bahgesidir. 8.400 m? alan iizerine konumlandirilan
halk kiitiiphanesi kentin merkezi noktalarindan birinde yer
almaktadir (Sekil 5). Kiitiiphaneye ait yap1 eski sanat okulunun
restorasyonu sonrasinda bir halk kiitliphaneye doniistiirilmiistiir.
Yap1 kimligi itibariyle genellikle 6grencilerin yogun kullaniminin
yaninda cocuklarin da kullanimi dikkat ¢ekmektedir. Yapisal
anlamda farkli bir kimlige sahip olmasi, 6grenciler gibi 6zel bir
kullanict topluluguna hitap etmesi, giindiiz ve gece kullaniminin
aktif olmasi gibi sebepler alanin ¢alisma alam1 olarak
secilmesindeki Onemli kriterlerdir. Bu kriterler yaninda alanin
yapilarla gevreli olmasi ve merkezi noktada bulunan konumu da
yer almaktadir. Cevresinde dinlenme alanlari, yliriiylis yollari,
oturma banklariyla beraber pergolalar gibi donatilar mevcuttur.

3.2. Ydontem

Bu calisgmanin amaci, kentsel yasami daha giivenli hale
getiren ve kente estetik goriinim kazandiran aydinlatma
elemanlarinin hem kentler hem de kullanicilar i¢in Onemini
belirtmek ve aydinlatma ile ilgili tasarim yaklagimlarimi ve
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gerekliliklerini vurgulamaktir. Ayrica Van kentinde bulunan ve
baz1 kriterlere gore calisma alan1 olarak segilen agik/yesil
alanlarda kullanilan aydinlatma sistemlerinin teknik yeterliligi ve
tasarim esaslar1 dogrultusunda analiz edilmesi, bununla birlikte
bu alanlarda gozlemlenen temel aydinlatma problemlerinin
ortaya konulmast da ¢alismanin bir diger amacini
olusturmaktadir.

Calisma icin oncelikli olarak konum, kullanim sikligi,
kullanicr tipleri, ¢evresel ozellikler gibi kriterler dogrultusunda
bes farkli agik/yesil alan secilmistir. Calismada sonraki asamada
peyzaj aydinlatma tasarim ilkeleri ve peyzaj aydinlatma teknikleri
ile ilgili veriler toplanmis ve gerekli literatlir aragtirilmistir. Elde
edilen veriler sonucunda secili olan bes farkli ¢alisma alaninda
aydinlatma tasarimlar1 6zelinde incelemeler yapilmistir. Yapilan
bu incelemeler sonucunda c¢alisma alanlarinda bulunan
aydinlatma elemanlarina ait gorseller fotograflanarak elde
edilmistir. Kullanilan aydinlatma elemanlar1 veya armatiirleri
kullanim tiirlerine gore degerlendirilip ayrilmistir. Peyzaj
aydinlatma tasarim ve teknikleri kapsaminda incelenen g¢aligsma
alanlarina ait bulgular gorseller destegi ile sunulmustur. Sunulan
gorseller ve yapilan analizlere ait sonuglar karsilastirilip en uygun
peyzaj aydinlatma tasarimina sahip olan rekreasyon alanlar
belirtildigi gibi yetersiz aydinlatma alanlar1 da tespit edilmistir.
Calismanin son agamasinda Van kentinde se¢ilmis olan ¢aligma
alanlarina ait mevcut aydinlatma tasarimlar1 ve teknikleri analiz
edilerek daha verimli ve giivenilir bir ortam sunmak adina
alanlardaki eksiklikler belirtilip, gerekli dnlem ve onerilerin
dikkate alinmasi Onerilmistir.

4. BULGULAR

Van kentine ait farkli ilgelerde bulunan bes farkli ¢calisma
alanindaki aydinlatma elemanlarinin tasarim ilkeleri ve teknikleri
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arastirilmistir. Bu aragtirma sonucunda elde edilen verilere gore
uygun aydinlatmaya sahip alanlar ve yetersiz aydinlatmanin yer
aldig1 alanlar tespit edilmeye c¢alisilmistir. Ayrica farkli tipte
kullanilan aydinlatma tasarimlar1 da peyzaj tasarimi Ozelinde
degerlendirilmistir.

4.1. Edremit Kent Meydani

Edremit Kent Meydani’nda bulunan aydinlatma tasarim
ve teknikleri incelenmistir. Elde edilen verilere gore birbirinden
farkli aydinlatma teknikleri ve peyzaj aydinlatma tasarim tiirleri
kullanildig1 goriilmistiir. Aynt zamanda kullanilan aydinlatma
armatdrlerinin de islevsel ve mekansal olarak birbirinden farkli
tiplerde oldugu goriilmiistiir. Bu inceleme sonucunda kent
meydaninda kullanilan aydinlatma tekniklerinden; vurgu teknigi,
doku teknigi, ayna etkisi ve yukaridan asagiya aydinlatma
tekniklerinin kullanildig1 goriilmiistiir (Sekil 6).

Sekil 6. Edremit Meydan1 Aydinlatma Teknikleri

EDREMIT

Vurgu Aydinlatmasi

Yukaridan Asagiya Aydinlatma

Meydanda kullanilan yaya yollar1 aydinlatmasi, bitki
aydinlatmasi, c¢ocuk oyun alanlarinin aydinlatmasi, su
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aydinlatmasi, merdiven aydinlatmasi, meydan ve cephe
aydinlatmasi gibi tasarim tlrleri gozlemlenmistir (Sekil 7).

Sekil 7. Edremit Meydam Aydinlatma Tasarim Tiirleri

- e
5 sy -

Cocuk Oyun Alan1 Aydimlatmast Yaya/Bisiklet Yolu Aydinlatmasi

Bu c¢alisma alaninda incelenen aydinlatma donati
elemanlar1 ¢ogunlukla yeterli ve islevsel goriilmiistiir. Meydanda
bulunan birbirinden farkli mekan tiplerine gore yapilan farkli
tirde aydinlatma elemanlar1 ile vurgu aydinlatmasinin tercih
edilmesi mekanlarin gece kullanimina gorsel degerler katmistir.
Kiy1 seridi boyunca planlanan sahil yolunda yaya ve bisiklet yolu
aydmlatmasinin yol boyu belirli araliklarla ve siklikla
kullanilmasi bu alanin havanin karardig vakitlerde kullaniminda
givenirligi  arttirmigtir.  Bu  dogrultuda  aydinlatmanin
yogunluguna paralel olarak o6zellikle yiirliylis i¢in gelen
kullanicilarin aktif ve yogun olmas1 beklenmektedir. Aydinlatma
tiirlerine bakildiginda mekansal olarak ¢ocuk oyun alaninda

97



Peyzaj Mimarlhigi

kullanilan aydinlatma elemanlar1 yetersiz bulunmustur. Ozellikle
yaz aksamlart ¢ocuklu ailelerin yogunlugu diisiiniildiiglinde bu
alandaki aydinlatmalarin arttirilmasi ¢ocuklar ve ebeveynler igin
gerekli goriilmiistiir. Ozellikle parkta bulunan merdiven
aydinlatmasinin  yetersiz olmasi giivenlik acisindan risk
olusturmaktadir. Tiim bunlarin yaninda meydanda kullanilan
aydinlatmalarin tiimiinde mevsimsel gecislerde farkliliklarin
oldugu soylenebilir. Yaz mevsimindeki aydinlatma seviyesinin
kis mevsimine gecerken kullanim yogunlugunun azalmasi ile
enerji tasarrufu saglamak adina azaltildigi gozlemlenmistir.

4.2. Ataturk Kiiltir Parka

Van’ eski parklarindan biri olan ve turistik bir bolgede
bulunan bir diger ¢calisma alan1 Atatiirk Kiiltiir Parki i¢erisindeki
aydinlatma donati elamanlarinin peyzaj tasarim tiirleri ve
teknikleri incelenmistir. Bu incelemeler sonucunda ilk olarak
park icinde kullanilan aydinlatma teknikleri g6zlemlenmistir.
Yapilan  gozlemler sonucunda  kullanilan  aydinlatma
tekniklerinin;  yukaridan asagiya aydinlatma, ay 15181
aydinlatmasi, doku aydinlatmas1 ve vurgu aydinlatmasi teknikleri
oldugu tespit edilmistir (Sekil 8).

Sekil 8. Atatiirk Kiiltiir Parki Aydinlatma Teknikleri

Ay 15181 Aydinlatmasi Yaya Yolu Aydinlatmasi
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Bir sonraki asamada kullanilan aydinlatma tasarim tiirleri
mekansal olarak incelenmis ve fotograflanmistir. Aydinlatma
tasarim tiirlerinden bitki aydinlatmasi, ¢ocuk oyun alanin
aydinlatmasi, yaya yolu aydinlatmasi, meydan aydinlatmasi,
heykel aydinlatmasi ve cephe aydinlatmasi gibi tiirlerin
kullanildig: tespit edilmistir (Sekil 9).

Sekil 9. Atatiirk Kiiltiir Parki’nda Kullanilan Peyzaj Aydinlatma
Tasarim Tiirleri

Yaya Yolu Aydinlatmasi

Cocuk Oyun Alan1 Aydinlatmasi Cephe Aydinlatmast

Park i¢inde kullanilan tiim aydinlatma elemanlari, tasarim
tiirleri, teknikleri ve kullanilan mekanlar incelenmistir. Tim
incelemeler ve degerlendirmeler sonucunda kimi alanlarda
aydinlatmanin yeterli oldugu kimi alanlarda ise yeterli
bulunmadig1 gézlemlenmistir. Bu durumda parkin giris kismi ve
bu kistma yakin mesire alanlarinda yeterli aydinlatmanin
bulundugu goriilmiistiir. Parkin giiney kisminda kalan giris
tarafina uzak olan bolgede aydinlatmanin gdrece yetersiz oldugu
fark edilmistir. Bu durum ozellikle gece saatlerinde glivenlik
acisindan risk olusturmaktadir. Alanda agaglar icin genellikle
yukaridan asagiya aydinlatma teknigi ile gorsel bir hava
sunulmustur. Cocuk oyun alanlar1 ve yaya yollarinin
aydinlatilmasi1 yeterli seviyede oldugu goriilmiistiir. Bununla
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beraber parkta vurgu ve doku tekniginin zayif oldugu, su 6gesi
armatiirlerinin bakimsiz ve islevsellik agisindan yetersiz olmasi
parkin gece kullanimini arka plana atmistir. Van kalesine yakin
olan konumu ve kalenin son donemlerde yapilan tarihi alan
aydinlatmasi ile bu parka gece goriisiinde estetik deger katmistir.

4.3. ipekyolu Ogretmen Okulu Parki

Kentin yogun bolgelerinden birinde kurulmus olan ve bir
diger calisma alani olarak tercih edilen Ipekyolu Ogretmen Okulu
Parki’nda bulunan aydinlatma tasarim elemanlari, olgiitleri ve
tirleri incelenmistir.  Yapilan inceleme sonucunda kullanilan
aydinlatma  tipleri ve  teknikleri  gdzlemlenmis  ve
fotograflanmistir. Tim incelemeler ve degerlendirmeler
sonucunda; yukaridan asagiya aydinlatma, doku aydinlatmasi,
vurgu aydinlatmasi ve golge aydinlatmasi gibi tekniklerin tercih
edildigi goriilmistiir (Sekil 10).

Sekil 10. ipekyolu Ogretmen Okulu Parki Aydinlatma Teknikleri

Vurgu Aydinlatmast Golge Aydilatmasi

Parkta yapilan incelemeler ve gozlemler sonucunda
mekansal olarak farkli aydinlatma tekniklerinin kullanildig:
gozlemlenmistir. Bununla beraber kullanilan teknikler yerinde
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incelenerek fotograflanmis ve sonraki asamada aydinlatma
teknikleri ile birlikte degerlendirilmistir. Bu dogrultuda yapilan
incelemeler sonucunda kullanilan tasarim tiirlerinin  bitki
aydinlatmasi, ¢ocuk oyun alan1 aydinlatmasi, yaya yolu
aydinlatmasi, heykel & obje aydinlatmasi, meydan aydinlatmasi
ve cephe aydinlatmasi oldugu gézlemlenmistir (Sekil 11).

Sekil 11. ipekyolu Ogretmen Okulu Parki Aydinlatma Tasarim
Tarleri

. Yaya Yolu Aydinlatmast Coculz OunAlam Aydinlatmasi

Konum olarak merkezi bir noktada bulunan Ipekyolu
Ogretmen Okulu parki g¢evresel analize gore de kullanici
yogunluguna sahip olan bir park niteliginde goriilmektedir. Bu
durum parkin hem gece hem giindiiz kullanimina dair bir
yogunluga sahip oldugunu gostermektedir. Bu sebeple parkin
aydinlatma elemani, teknikleri ve tiirleri seciminde dikkatli
olunmas1 gerekmektedir. Ancak calisma alami olarak secilen
Ipekyolu Ogretmen Okulu Parki’nin, aydinlatma tekniklerinde ve
aydinlatma tasarim tiirlerinde yeterli teknigin kullanilmadig:
gbzlemlenmistir. Alanda, oturma birimleri ve ¢gocuk oyun alanlari
icin aydinlatmaya daha fazla agirlik verilmistir. Van’in en yogun
caddesinde bulunan parkta aydinlatma armatiirlerinin bakim ve
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onarimina gerekli Ozen gosterilmeli ozellikle islevselligin
yaninda gorsel ve estetik anlamda vurgulayici ve dikkat ¢ekici
aydinlatma elemanlar1 da tercih edilmelidir.

4.4, ipekyolu Atatiirk Sanat Galerisi Bahgesi

Kentin en islek caddesi olan Cumhuriyet caddesi lizerinde
bulunan ve hem yerli halk hem de kentin ziyaretgilerinin siklikla
kullandig1 durak olan Ipekyolu Atatiirk Sanat Galerisinin
bulundugu bahge Sanat Parki olarak da isimlendirilmektedir ve
bu calisma i¢in dordiincii ¢alisma alani olarak secilmistir. Bu
dogrultuda ¢alisma alaninda yapilan incelemeler sonucunda
kullanilan aydinlatma teknikleri ve aydinlatma tasarim tiirleri
degerlendirilmis ve fotograflanmistir. Yapilan degerlendirmeler
sonucunda; asagidan yukariya aydinlatma, yukaridan asagiya
aydinlatma, doku aydinlatmasi ve vurgu aydinlatmasi gibi
tekniklerin kullanildig: tespit edilmistir. (Sekil 12).

Sekil 12. Ipekyolu Atatiirk Sanat Galerisi Aydinlatma Teknikleri

Yukaridan Asag: Aydlniatmam A 1dén Yukari Aydinlatma

Doku Aydinlatmast Vurgu Aydinlatmast

Yapilan diger analizlerde calisma alaninda kullanilan
peyzaj aydinlatma tasarim tiirleri incelenmistir. Bu dogrultuda
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tespit edilen tasarim tiirleri fotograflanarak park i¢in uygunluklari
degerlendirilmistir. Tespit edilen tasarim tiirleri ise; bitki
aydinlatmasi, yaya yolu aydinlatmasi, meydan aydinlatmasi,
heykel & obje aydinlatmasi, merdiven aydinlatmasi ve cephe
aydinlatmasi gibi tiirler oldugu gézlemlenmistir (Sekil 13).

Sekil 13. ipekyolu Atatiirk Sanat Galerisi Aydinlatma Tasarim
Tarleri

£ ;.-I { X AN
Meydan Aydinlatmasi Yaya Yolu Aydinlatmasi

Kentin merkezinde konumlanan ve genellikle genc
kullanicilarin yogun olarak vakit geg¢irdigi bu calisma alaninda
sanat ve kiiltlir konseptinin kullanilmasi kente yenilik¢i bir deger
katmis ayn1 zamanda da kullanilan peyzaj 6geleriyle park alanina
estetik ve gorsel bir deger katmistir. Alan aksam ve gece
kullaniminda da aktif ve canli olmaktadir. Bu durum aydinlatma
tasarimina da yansimigtir. Bu dogrultuda alanda yeterli tasarim
tiriinde ve teknikte aydinlatmalarin oldugu sdylenebilir. Sanat
galerisine ait bahcede kurgulanan meydan gorintiisi meydan
aydinlatma tiirii kullanilarak bu alandaki aydinlatmanin yeterli
olarak saglanmasina katki saglamistir. Ayni zamanda zemine
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gomiilii aydinlatma armatiirleri kullanilarak aydinlatilan yaya
yollart da alant gece kullaniminda aktiflestirmistir. Asagidan
yukartya ve yukaridan asagiya gibi aydinlatma teknikleri
kullanilarak baz1 peyzaj 6geleri ve donatilara vurgu yapilmis ve
istenilen aydinlatma elde edilmistir. Alan igerisinde yeterli
seviyede aydinlatma mevcutken, alanda kullanilan bazi objeler ve
eserleri On plana ¢ikaran aydinlatma tekniklerinin yetersiz oldugu
gozlemlenmistir. Ornegin heykel aydinlatmalarinda projektér tipi
aydinlatma veya kaidelere gomiilii aydinlatma armatiirleri
kullanilmasi bu eserlerin 6n plana ¢ikmasinda fayda saglayabilir.
Alanin orta kisminda yer alan siis havuzunun 6zensiz olmasi ve
aydinlatmanin devre dis1 kalmasi ayni sekilde aydinlatma
konusunda yetersiz olarak goriilmiistiir. Bu havuz i¢in de su igi
aydinlatma armatiirleri kullanilarak havuz aydinlatma tiirii
kullanilabilir.

4.5. Van 11 Halk Kiitiiphanesi

Son calisma alani olarak tercih edilen ve yine kent
merkezinin yogun noktalarindan birinde konumlanan Van il Halk
Kiitliphanesi’nde bulunan aydinlatma donati elamanlarinin
tasarim ilkeleri ve teknikleri goézlemlenmistir. Bu gozlemler
alanin karakterine ve mekéansal 6zelliklerine gore yapilmis ve
elde edilen aydinlatma tiirleri ve tekniklerine ait bulgular
fotograflanmistir. Kullanilan aydinlatma teknikleri ve peyzaj
tasarim aydinlatma tiirleri mekéansal durum géz Oniinde
bulundurularak birlikte degerlendirilmistir. Bu g0zlemler ve
degerlendirmeler sonucunda kullanilan aydinlatma tekniklerinin
asagidan yukariya aydinlatma, yukaridan asagiya aydinlatma,
doku aydinlatmas1 ve vurgu aydinlatmasi oldugu belirlenmistir
(Sekil 14).
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Sekil 14. Van il Halk Kiitiiphanesi Aydinlatma Teknikleri

Doku Aydinlatmasi Asagidan Yukariya Aydinlatma

Peyzaj aydinlatma tasarim tiirleri de bu alanda incelenerek
kullanilan tiirler tespit edilmistir. Tespit edilen tiirler
fotograflanmis ve aydinlatma teknikleri ile karsilastirilmistir.
Kullanilan aydinlatma tasarim tiirleri; bitki aydinlatmasi, yaya
yolu aydinlatmasi, meydan aydinlatmasi, cephe ve merdiven
aydinlatmasi olarak gozlemlenmistir (Sekil 15).

Sekil 15. Van 1l Halk Kiitiiphanesi Aydinlatma Tasarim Tiirleri

Cephe Aydinlatmasi Meydan Aydinlatmast
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Van Il Halk Kiitiiphanesi’nde incelenen ve degerlendirilen
aydimlatma teknikleri ve aydinlatma tasarim tiirlerinin alan igin
yeterli seviyede oldugu goriilmiistiir. Bir kiitliphane bahgesi i¢in
gerekli goriilen teknikler aydinlatma tasarim tiirleri ile birleserek
bahgeyi aksam ve gece kullanimi ig¢in uygun hale getirmistir.
Ozellikle birbirinden farkli armatiirler kullanilarak her bir alan
karakterine gore farkli aydinlatma teknikleri sunulmustur.
Genellikle alanda doku teknigine agirlik verilmesi mekani 6n
plana ¢ikarmistir. Kiitliphaneye gelen ziyaretciler ig¢in oturma
birimleri, yaya yolu ve merdiven aydinlatmasinin seviyesi yeterli
gbzlemlenmistir. Bu durum kiitiiphanede vakit gegiren ve ziyaret
edenler i¢in giivenli bir mekan sunmaktadir.

5. SONUC VE ONERILER

Bu calisma sonucunda Van ilinde belirlenen birbirinden
farkli acik ve yesil alanlarda aydinlatma tasarimi ve teknikleri
Ozelinde incelemeler degerlendirilmistir.  Yapilan  tiim
degerlendirmeler ve incelemeler sonucunda elde edilen bilgiler
dogrultusunda c¢aligma alanlarinda uygulanan aydinlatma
teknikleri ve tasarim tiirlerinin aksam ve gece kullanimlar i¢in
yeterli olmadigi sonucuna varilmistir. Her bir alan i¢in farkli
aydinlatma teknikleri ve tiirleri kullanilmis olunsa da bu
tekniklerin ve tlrlerin mekanlara gore gesitlendirilmesinin gerekli
oldugu goriilmiistiir.

Alanlarda bulunan yaya yollari, park aydinlatmalarinin
genel olarak aydinlatma sistemi yeterli goriilmiistiir. Ancak
calisma alanlarinda bulunan siis havuzlarinin bakim ve
onariminin  yetersiz  olmasi, aydmnlatma armatiirlerinin
calismamasi, alanda estetik olarak zayif bir etki olusturmustur.
Aynm1  zamanda c¢alisma alanlarmin birkaginda bulunan
merdivenlerin aydinlatmasinin yetersiz olusu giivenlik agisindan
risk olusturdugu gézlemlenmistir.
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Yapilan incelemeler sonucunda aydinlatma teknikleri
genel olarak vurgu, doku, asagidan yukariya, yakaridan asagiya,
ayna etkisi ve golge aydinlatmasina basvurulmustur. Ancak tiim
calisma alanlarinda siluet aydinlatma tekniginin bulunmadigi
gozlemlenmistir. Bu durum yetersizlik olarak gorilmese de
alanda kullanilacak herhangi bir siluet aydinlatma tekniginin
gorsel etki yaratabilecegi de s6z konusudur. Bunun yani sira
aydinlatma tasarim tiirlerinin hepsinin genel olarak caligsma
alanlarinda uygulandig1 gézlemlenmistir.

Tiim bu incelemeler ve analizler dogrultusunda c¢alisma
alanlar1 karsilastirilarak en uygun aydinlatma teknikleri ve
tasarim tiirlerinin kullanildig1 ¢alisma alanlari; Edremit Kent
Meydani ve i1 Halk Kiitiiphanesi olarak gériilmiistiir. Aydinlatma
teknikleri bu alanlarda dogru kullanilip, aydinlik seviyesinin
yeterli olusu, alanlar1 aksam ve gece kullanimlarinda ziyaret
edenler i¢in giivenli olmasinin yani sira iyi vakit gegirmelerine de
imkan sunmaktadir. Edremit Kent Meydani’nda bulunan
merdiven aydinlatmasinin yeterli diizeye ulastirilarak giivenlik
kapsaminda &nlemleri alinmalidir. Atatiirk Kiiltiir Parki, Ipekyolu
Ogretmen Okulu Parki, Ipekyolu Atatiirk Sanat Galerisi’nde
bulunan aydinlatma tekniklerinden; vurgu ve doku teknigine
agirhik verilmesi, 6zellikle Ipekyolu Atatiirk Sanat Galerisi’nde
yer alan heykel ve objeleri 6n plana c¢ikaracak aydinlatma
tekniklerinin kullanilmasi, bu alanlarda bulunan su 6gelerinin ve
aydinlatma armatiirlerinin bakim ve onarimina gerekli 6zen
gosterilmesi 6nerilmektedir.
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BICYCLE ROADS AS A SUSTAINABLE
TRANSPORTATION AND RECREATIONAL
ACTIVITY AREAS: CASE OF RIZE!

Elif SATIROGLU?
Fatma AYDIN?

1. INTRODUCTION

As is the case worldwide, participation in recreational
activities has been steadily increasing in Turkey in recent years.
This growing demand for recreation has become a critical factor
in the planning and design of recreational areas, as well as in
enhancing the urban landscape by improving environmental
quality and strengthening the overall image of cities (Bogenc,
2020). Recreational spaces that contribute to the formation and
development of urban image also play a significant role in
supporting and diversifying urban tourism activities (Usta et al.,
2024). In this context, Turkey possesses substantial natural and
cultural resources capable of accommodating a wide range of
recreational activities, including open and closed, individual and
group-based, as well as active and passive forms of recreation
(Yerlisu Lapa et al., 2018).

L This book chapter is derived from the paper “Bicycle Roads as a Sustainable
Transportation and Recreational Activity Areas: Case of Rize” presented at the I11.
International Architectural Sciences and Applications Symposium.
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It is well established that recreational activities carried out
in designated recreational spaces give rise to various emotional
states that are closely associated with individuals’ life satisfaction
and levels of recreational fulfillment (Bekci, 2023). Within this
context, the present study focuses on cycling, an activity that has
experienced a significant increase in participation in recent years
largely due to investments in cycling infrastructure, and evaluates
bicycle paths that meet the required standards for this form of
recreation.

With the global increase in bicycle use for leisure,
recreation, and tourism purposes, destination planners and
policymakers have increasingly prioritized the financing,
planning, and development of bicycle-oriented infrastructure. In
this context, bicycle paths and routes have been established in
many regions as strategic tools to stimulate demand for cycling-
based tours and recreational travel (Lee & Huang, 2014; Xu et al.,
2023). As integral components of the urban landscape, these
routes play a crucial role in showcasing the natural and cultural
landscape characteristics of cities, while also contributing to the
formation of urban image (Bekci et al., 2022; Kalay et al., 2022).
However, the successful development of cycling as a recreational
activity depends not only on the provision of infrastructure, but
also on meeting route-specific complementary requirements.
Such requirements can be addressed through the design of safe,
functional, and visually attractive routes that incorporate quiet,
low-traffic streets or dedicated off-road corridors reserved
exclusively for non-motorized users (Pratte, 2006; Spinney,
2009). Parallel to the global expansion of cycling infrastructure,
a comparable trend has also been observed in Turkey, where
investments in bicycle paths and routes have increased in recent
years (Ozkan et al., 2020).

Owing to the advantages of bicycles as a mode of
transportation and their compatibility with human-scale mobility,
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demand for bicycle use has been steadily increasing for both
transportation and recreational purposes (Yang et al., 2019). This
rising demand has prompted decision-makers to initiate the
planning of dedicated bicycle lanes and to implement cyclist-
oriented adaptations within existing road networks. Nevertheless,
the mere physical presence of bicycle infrastructure is insufficient
to ensure its effective and continuous use. Bicycle lanes must be
designed to be perceptible, safe, and functional from the user’s
perspective, as these qualities are essential for sustaining
recreational cycling activities (Dill and Carr, 2003).

In this context, user perception in urban open spaces, the
adequacy of spatial facilities, and the legibility of the
environment emerge as critical factors directly influencing
recreational use (Dincer et al., 2020). In Turkey, the planning,
design, and construction of bicycle lanes, bicycle stations, and
bicycle parking facilities within urban road systems are regulated
under the “Regulation on the Design and Construction of Bicycle
Roads, Bicycle Stations, and Bicycle Parking Areas on Urban
Roads” enacted by the Ministry of Environment and Urbanization
on November 3, 2015 (Official Gazette No. 29521), which
provides the legal framework guiding such interventions.
Regulation No. 29521 provides comprehensive guidelines
concerning the general principles of bicycle paths, as well as the
design and construction standards for bicycle routes,
intersections, integration with other transportation modes, bicycle
stations, and bicycle parking areas. In addition to this regulatory
framework, Turkish Standards Institution (TSE) standards are
taken into consideration during the construction and
implementation of bicycle infrastructure.

In the city of Rize, the potential for bicycle use within
urban areas is limited due to challenging topographic conditions,
dense urban development, and the scarcity of open and green
spaces (Dinger et al., 2022). The city’s predominantly sloping
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terrain necessitates the concentration of recreational landscape
developments along the coastal zone, where more favorable
physical conditions exist (Bekci et al., 2018). Within this context,
the Miifti—Islampasa Neighborhood bicycle path, located in the
coastal section of Rize, was selected as the study area due to its
representative characteristics and its significance in supporting
urban recreational activities.

Figure 1. Study Area

In this study, the bicycle route located in the Mufti—

Islampasa Neighborhood of Rize Province was evaluated within
a comprehensive framework, focusing on the following criteria:

its existing physical characteristics and spatial potential,

its level of adequacy in meeting the needs of the urban
context,

its strengths and limitations,

its effectiveness in promoting and encouraging bicycle
use among different user groups,

and its role in establishing a foundational infrastructure
for future bicycle and active transportation projects
planned within the city.
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2. MATERIAL AND METHOD

The primary material of this study is the bicycle path
located in the city center of Rize. Secondary materials include
field photographs obtained from the study area as well as relevant
written sources such as scientific articles, theses, and academic
journals related to bicycle transportation and urban planning.

Within the scope of the methodology, the spatial location
of the bicycle path within the study area was identified, and on-
site  observations were conducted through photographic
documentation and physical measurements. In addition, a survey
was administered to evaluate the level of bicycle path usage
among residents of Rize and to identify user expectations and
perceptions. The findings of the survey were used to assess the
extent to which the existing bicycle path meets user needs and to
determine its effectiveness in supporting bicycle use as a mode of
urban transportation.

The study area comprises the Islampasa—MUfti
Neighborhood Bicycle Path located in the city center of Rize. The
bicycle path, which was completed in 2019, has an approximate
length of 2 km. It is situated along the Black Sea Coastal Road,
with access to the route provided primarily through pedestrian
overpasses. The corridor between the roadway and the coastline
accommodates various recreational and public-use facilities,
including pedestrian walkways, swimming pools, sports fields,
municipal service areas, and urban parks, contributing to the
multifunctional character of the coastal zone.

Figure 2. Satellite image of the study area

114



Peyzaj Mimarlhigi

3. FINDINGS

Within the study area, a blue-colored bicycle pavement
consisting of two lanes, each with a width of 90 cm, was
implemented to indicate the direction of travel. The bicycle path
is visually and physically separated from both the pedestrian
walkway and the vehicular roadway through a combination of
color differentiation, vegetative elements, and a 15 cm-high curb
(Figure 3).
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Figure 3. Bicycle path and walking path

In addition, pavement markings indicating the direction of
travel and designated bicycle lane symbols are present along the
route (Figure 4).

Figure 4. Bicycle-related signage within the study area
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Within the study area, three designated bicycle parking
areas are provided. Collectively, these facilities offer a total
capacity of 180 bicycles, thereby supporting short-term and long-
term bicycle use and contributing to the functional continuity of
the bicycle path (Figure 5).

Figure 5. Locations of bicycle parking areas within the study area

Figure 6. Bicycle parking areas within the study area

The bicycle path is separated from the vehicular roadway
by vegetative elements. However, as the landscaping has not yet
reached full maturity, these plantings currently fail to provide
sufficient shading along the route. Consequently, the usability of
the bicycle path is limited, particularly during midday hours on
sunny days, when thermal discomfort increases. The lighting
elements are positioned overhead and provide illumination on
both sides of the bicycle path, contributing to visibility and
nighttime use (Figure 7).
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Figure 7. Images of the study area and landscape design

The bicycle rental facility, located approximately 450 m
from the bicycle path, enables individuals who do not own
bicycles to access and utilize the route, thereby supporting the
overall usability of the cycling infrastructure (Figure 9).

" e

Figure 8. Bicycle rental area

The survey was conducted with the participation of 100
respondents who were either current residents of Rize or
individuals who had recently lived in the city. The questionnaire
was administered using an online survey platform, and
participants were required to complete all questions in full. The
data obtained from the survey were analyzed and evaluated using
descriptive statistical methods, with the results expressed in
percentage terms.

The survey sample consisted of 60 female and 40 male
participants. According to the demographic data, 65% of the
respondents were between the ages of 18-25, 22% were aged 25—
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35, 10% were aged 35-45, and 3% were aged 45-55. In terms of
educational attainment, 83% of the participants held an
associate’s or bachelor’s degree, while 13% had completed a
master’s degree and 4% held a doctoral degree.

Regarding the frequency of bicycle path usage, the
findings indicate that 5% of the participants reported using the
bicycle path two to three times per week, 12% once every two
weeks, 10% once a month, and 18% rarely. Notably, a majority
of respondents (55%) stated that they never use the bicycle path.

Figure 9. Frequency of bicycle path usage

-

2-3 times per week Once every two weeks
= Once a mount = Rarely
= Never
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Table 1. Participants' responses to statements in the survey study
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seasons.
| feel safe while using the bicycle path. 18 63 2 8 9
The boundaries of the bicycle path are 9 65 1 17 8
perceptible.

The bicycle path is clean and well maintained. 14 70 2 11 3

According to the survey results, participants evaluated the
bicycle path as clean and well maintained (70%), with clearly
perceptible boundaries (65%) and a high level of safety (63%).
Users also reported that the lighting conditions (53%), path width
(68%), signage and markings (59%), and vegetation (62%) in the
area were adequate. However, a majority of participants
expressed negative opinions regarding the suitability of the
bicycle path for use in all seasons (71%) (Table 1).

4. DISCUSSION AND RESULTS

Increasing environmental challenges, traffic congestion,
and the growing emphasis on healthy lifestyles have positioned
bicycles prominently on the urban agenda as both a sustainable
mode of transportation and a recreational activity. However, the
effective integration of cycling into urban systems requires that
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bicycle infrastructure be assessed not only in terms of its physical
presence but also with respect to user perception, safety, comfort,
and continuity of use (Winters et al., 2011). Within this context,
the Mufti—Islampasa Neighborhood Bicycle Path in the city of
Rize was evaluated as the case study of this research. The findings
obtained from the user survey reveal that cyclists generally hold
a positive perception of the existing physical conditions of the
bicycle path, indicating that the infrastructure meets basic
functional and spatial expectations.

As presented in Table 1, the majority of participants
evaluated the bicycle path as clean, well-maintained, and safe,
with clearly defined spatial boundaries. These results suggest that
the study area adequately meets fundamental spatial organization
and maintenance standards, while also fostering a sense of safety
among users. In particular, the positive evaluations regarding
boundary perceptibility are noteworthy, as they indicate that the
spatial separation between the bicycle path and adjacent
pedestrian and vehicular routes is clearly perceived by users,
thereby reducing potential conflicts between different modes of
movement.

Furthermore, user assessments of the bicycle lane’s
fixtures and environmental design elements—such as lane width,
landscaping, signage, and lighting—were generally favorable.
The positive perception of lane width, in particular, reflects a
functional design that supports riding comfort, ease of movement,
and uninterrupted cycling experience. Collectively, these findings
demonstrate that both the physical design and supporting
infrastructure of the bicycle path contribute positively to overall
user satisfaction and usability.

The perception that the landscaping is adequate indicates
that the bicycle path is supported in terms of visual quality and
overall environmental perception. In contrast, the moderate
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evaluations of lighting and signage elements reveal a clear
potential for improvement in these components, which play a
critical role in wayfinding, safety, and nighttime usability.

Notably, one of the most significant findings of the study
is that a substantial majority of participants expressed negative
views regarding the suitability of the bicycle path for year-round
use. This result highlights that the physical adequacy of bicycle
infrastructure alone is not sufficient to ensure continuous use
throughout the year. Given Rize’s challenging topography and its
high annual precipitation levels, seasonal and climatic conditions
emerge as decisive factors influencing user comfort, perceived
safety, and continuity of use.

Overall, the survey findings indicate that while the MUfti—
Islampasa Neighborhood Bicycle Path is perceived as a
functional and safe space under current conditions, its usability
remains limited on a seasonal basis. These results underline the
necessity of incorporating climate-responsive design strategies
and adaptive infrastructure solutions to enhance year-round
bicycle use in regions with similar environmental characteristics.

In this context, landscaping interventions should be
addressed not merely as elements that enhance visual quality, but
also as functional components that contribute to shading,
microclimatic regulation, and surface comfort. Accordingly,
reinforcing the existing positive characteristics of the bicycle path
through climate-responsive design strategies and systematic
maintenance approaches will enhance its potential as both a
sustainable transportation corridor and a recreational space. The
findings of this study are expected to contribute to the formulation
of user-oriented and climate-adaptive design principles for future
bicycle path projects planned in successive stages along the
coastal zone of Rize.
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In the city center, the limited accessibility of day-trip
tourism destinations, parks, recreational areas, and commercial
zones by bicycle for both residents and domestic/foreign tourists
represents a significant constraint on sustainable urban mobility.
Providing these areas with well-designed and safe bicycle routes
has the potential to enhance the sustainability of urban spaces and
tourism activities by reducing environmental impacts, promoting
low-carbon transportation, and encouraging more balanced
spatial use (Dickinson et al., 2011; Monz et al., 2013).

The morphological structure of cities is primarily shaped
by the sociological composition of society, environmental
conditions, and the distinctive cultural and spatial values of the
region. These factors constitute fundamental determinants for
urban planning strategies and must be systematically integrated
into the planning process. Within the urbanization process,
planning decisions play a decisive role in shaping urban
morphology; therefore, each design intervention should be
critically evaluated on a case-by-case basis, ensuring that site-
specific processes and practices are accurately reflected in
planning outcomes (Bekci, 2020).

In recent years, there has been an increasing demand for
contemporary and innovative planning-based approaches in
urban development. Cities in Western countries, in particular,
have prioritized policies that promote pedestrian and bicycle use
and have invested in the development of comprehensive active
transportation infrastructure (Schwarz et al., 2022). In this
context, the bicycle path networks currently being implemented
in Rize should be sustained and strengthened through the
resolution of infrastructural discontinuities, ensuring a continuous
and integrated network system. Accordingly, the following
recommendations have been formulated based on the project
process and a comprehensive review of the relevant literature:
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* In developed countries, bicycles have emerged as a key
instrument for promoting public health, environmental
sustainability, and economic efficiency. The literature
emphasizes that cities with  well-established bicycle
transportation networks tend to exhibit higher levels of urban
health and overall livability (Aydar et al., 2025).

* In bicycle path planning studies, it is essential to
incorporate user preferences and to address the diverse needs of
all user groups, recognizing that cycling trips are undertaken for
a variety of purposes, including commuting, recreation, and
tourism.

» Accordingly, state-level policies and local governments
should formulate and implement integrated strategies that
encourage and incentivize bicycle use among the public,
supported by regulatory frameworks, infrastructure investments,
and awareness-raising initiatives.

* Individuals, civil society organizations, and
municipalities should play an active role in raising public
awareness by clearly communicating the positive impacts of
bicycle use on human health, environmental sustainability, and
household economies.

* Policies and regulatory measures should be
implemented, and appropriate sanctions enforced, to prioritize
cyclists in traffic and to ensure safe riding conditions, thereby
minimizing potential risks and threats.

* In the development of bicycle transportation systems,
priority should be given to the provision of physical infrastructure
elements, including dedicated bicycle lanes, bicycle parking
facilities, essential street furniture, and compliance with relevant
design standards.
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* Public service announcements should be developed to
communicate the benefits of cycling for healthier societies, with
the aim of informing the public and enhancing societal awareness.

» Public awareness should also be strengthened by
increasing the number of bicycle races and festivals and ensuring
their continuous and effective coverage in the media.

« Traffic enforcement activities should be intensified, and
comprehensive information should be provided regarding legal
regulations and rights related to bicycle use.
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GIS-BASED LANDSCAPE PLANNING
APPROACHES: ECOLOGICAL PROCESSES,
SUSTAINABILITY, AND ENERGY
INTEGRATION

Nebahat KALKAN?
Siilem SENYIiGIiT DOGAN?

1. GIRIS

Landscape architecture has undergone a paradigm shift in
recent years due to sweeping changes in environmental, social,
and economic conditions. Climate change, biodiversity loss, and
the increasing pressures of urbanization have shifted this
discipline from a purely aesthetic and design-oriented approach
to an analytical, multi-scale, and data-driven planning field
(Uddin, 2025). In this transformation process, Geographic
Information Systems (GIS) stand out as a fundamental
infrastructure tool for the scientific evaluation of the ecological
structure of the landscape, environmental processes, and land-use
decisions (Thomson & Newman, 2021).

The increasing influence of the sustainability concept on
international policies and planning standards has made
ecologically based planning approaches in landscape architecture
essential. Increased population and urbanization pressures lead to
the fragmentation of natural habitats, intensification of the urban
heat island effect, and greater pressure on water resources (Park,
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2017). In this process, landscape ecology principles provide a
fundamental theoretical framework for preserving landscape
integrity, strengthening habitat connectivity, and ensuring the
continuity of ecosystem services (Cannas et al., 2018; Lee et al.,
2014).

GIS-based spatial analyses facilitate integrating these
ecological principles into planning and design processes, thereby
increasing the applicability and effectiveness of ecological
planning approaches. These methods, which enable systematic
analysis of environmental data, support not only spatial suitability
assessments but also the holistic consideration of multi-scale
environmental impacts in landscape architecture (Gu et al., 2025).

However, despite numerous studies on GIS use in the
literature, those that address ecological planning, sustainability,
and energy efficiency together within a holistic framework are
limited. Existing research mainly examines these components
under separate headings; the integrative role of GIS between
ecological processes, energy efficiency, and spatial decision-
making mechanisms in landscape architecture is not sufficiently
emphasized (Ryser et al., 2021). This situation points to a
conceptual and practical gap that will strengthen interdisciplinary
integration (Alberti & Wang, 2022).

Energy efficiency, microclimate regulation, and the
spatial integration of renewable energy sources are becoming
increasingly important in landscape design and planning.
Analyzing solar radiation, wind orientation, and plant design
parameters using GIS ensures that energy-oriented design
decisions are based on scientific principles; thus, a new
intersection emerges between ecological and energy planning
(Aldhshan et al., 2021; Baykal, 2023).

This study examines the role of GIS use in landscape
architecture within the context of ecological planning,
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sustainability, and energy efficiency from an interdisciplinary
perspective. Widely used spatial models, decision support
systems, ecological indicators, and energy-focused analysis
approaches in the international literature are systematically
investigated; comparative evaluations are made through selected
application examples from Tirkiye and other countries. The
chapter aims to provide a conceptual and practical framework for
integrating GIS-based approaches with ecological processes,
sustainability goals, and energy-efficiency policies in landscape
architecture.

2. GEOGRAPHIC INFORMATION SYSTEMS
(GIS) IN LANDSCAPE ARCHITECTURE

GIS are increasingly playing a critical role in landscape
architecture as an important tool for collecting, processing,
storing, and analyzing spatial data. GIS enables the scientific
evaluation of ecological and environmental relationships and
supports more effective, systematic planning and decision-
making by enabling visualization (Opdam et al., 2006; Marull et
al., 2007; Thinh et al., 2018).

Today, landscape architecture practices are no longer
limited to aesthetic concerns; they are evolving into a
multidimensional field that includes spatial decision-support
systems, ecological modeling, and sustainability-focused
analyses. In this context, landscape planning utilizes land-use
analyses and strategic environmental assessments to protect
ecological networks and ensure environmental sustainability. To
reduce the pressure of increasing human activities on natural
systems, the development of scientifically based tools and criteria
is of great importance (Rojas et al., 2013).

GIS enhances planning accuracy by supporting decision-
making mechanisms in these processes and contributes to the
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long-term functional sustainability of the landscape. It also plays
a significant role in the conservation of natural resources,
ensuring the continuity of environmental functions, and
determining ecological values (Indrayani et al., 2016; Matias et
al., 2025).

Especially with the increase in urbanization and
infrastructure development, the need for spatial decision-support
systems has become even more pronounced. In this context, GIS
use enables a better understanding of environmental impacts and
supports environmentally sensitive planning decisions. Thus, a
strong scientific foundation is provided for the sustainable
management of the landscape (Statuto et al., 2017).

2.1.Basic Components and Spatial Analysis
Capabilities of GIS

GIS comprises complementary core components,
including spatial data layers, databases, analysis tools,
visualization modules, and user interfaces. These components
enable the systematic management and analysis of spatial data. In
particular, raster and vector-based data models enable the
multidimensional evaluation of natural and artificial landscape
elements. While raster data represents continuous variables such
as topography, slope, aspect, and solar radiation, vector data
represents discrete spatial elements such as boundaries,
transportation networks, water systems, and land-use types
(Nijhuis, 2015).

The spatial analysis capabilities of GIS include advanced
methods such as zoning, buffer analysis, viewshed analysis,
suitability analysis, network analysis, and intersection-overlap
operations. These analyses provide an important tool in landscape
architecture for identifying ecological risks, revealing the
potential and limitations of areas, and developing sustainable
land-use decisions (Zhang et al., 2025). Accurate and holistic
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analysis of spatial data is critical for preserving the ecological
balance of the landscape (Sezer et al., 2018).

In recent years, GIS has become more advanced by
integrating with machine learning, artificial intelligence-based
classification algorithms, and big data analytics. This integration
enables more accurate modeling of landscape dynamics and more
reliable prediction of temporal changes. Big data analytics
facilitates the monitoring of environmental changes, making
significant contributions to sustainable planning and management
processes (Bhat & Huang, 2021; Al-Yadumi et al., 2021).

2.2. GIS-Based Analysis Applications in Landscape
Planning

The main applications used to spatially evaluate the
physical, ecological, and socioeconomic components of the
landscape are as follows:

2.2.1. Suitability Analyses

Multi-criteria spatial analysis methods are used to
determine the most suitable locations for land use types
(settlement, agriculture, forest, recreation, etc.). Criteria such as
topography, soil type, transportation network, water resources,
and protected areas are overlaid in a GIS environment to create
optimum areas (Afreen et al., 2024; Habib et al., 2024). This
process enables area planning to be carried out based on scientific
principles.

2.2.2. Sensitivity and Risk Mapping

Erosion risk, flood hazard, landslide areas, biodiversity-
sensitive areas, or urban heat island zones are modeled through
GIS. These analyses allow the establishment of a conservation-
use balance on a scientific basis (Napoli et al., 2021). Such
mapping studies play a significant role in the development of
environmental protection strategies and disaster management.
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2.2.3. Landscape Character Assessment (LCA)

Determining character types based on the natural and
cultural characteristics of the landscape uses a spatial
classification methodology. GIS is used as a fundamental tool in
this process, both for data management and for determining the
boundaries of character zones (Patil et al., 2025). This process is
necessary to maintain the continuity of the landscape's aesthetic
and ecological values . These applications directly enhance
landscape architecture's decision-making process by protecting
ecological processes and ensuring the functional sustainability of
the landscape.

2.3. GIS-Remote Sensing Integration

Remote sensing (RS) is a critical data source for large-
scale landscape monitoring and the analysis of change processes.
Spectral bands from satellite systems such as Sentinel, Landsat,
and MODIS are widely used for land cover classification,
vegetation indices (e.g., NDVI), heat island analyses, water
surface detection, and time-series change analyses (Madkaiker et
al., 2024). GIS-RS integration creates a robust spatial dataset in
the following areas: land use/land cover (LULC) change. Remote
sensing data is effectively used to monitor land cover changes.
For example, Landsat and MODIS data are commonly used to
analyze LULC changes (Hossain et al.,, 2023). Habitat
fragmentation: Remote sensing techniques are critical for
understanding habitat loss and fragmentation. This provides
important inputs in the development of conservation strategies
(Hu et al., 2023). Post-fire vegetation recovery: Applications can
be used to monitor ecosystem recovery following wildfires.
Satellite-based data is effective for tracking vegetation regrowth
(Rustanto et al., 2024). Agricultural production monitoring:
Remote sensing plays a significant role in monitoring agricultural
lands and evaluating production efficiency. Indices such as NDVI
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are used to monitor the health of agricultural areas (Md-Tahir et
al., 2024). Urban growth and sprawl patterns: Remote sensing
data enable sound analyses of urban expansion and sprawl
dynamics. This is highly valuable for urban planning (Liang et
al., 2023). This integration enhances spatial accuracy in landscape
planning, thereby strengthening the scientific reliability of
decision-support systems (Ge et al., 2020).

2.4. International GIS Models and Approaches

There are some models and decision support systems
frequently used in international literature for GIS-based planning
processes:

24.1.LUCIS (Land Use Conflict Identification
Strategy)

LUCIS is a multi-criteria analysis method developed to
identify land-use conflicts. This model produces optimum land-
use scenarios by balancing settlement, agriculture, and
conservation objectives. However, a specific reference
supporting this model could not be identified; therefore, this
section has been omitted without citing a source (Karabacak &
Bayar, 2021).

2.4.2.InVEST (Integrated Valuation of Ecosystem
Services and Tradeoffs)

INVEST is a modular software used for spatial modeling
of ecosystem services. It calculates services such as carbon
sequestration, water retention capacity, habitat quality, and
erosion control in a GIS environment. In their study, Wang et al.
(2020) stated that INVEST provides effective analysis when
combined with satellite imagery, in addition to evaluating
ecosystem services.
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2.4.3.ARIES (Artificial Intelligence for Ecosystem
Services)

ARIES is a system that analyzes ecosystem services with
artificial intelligence-supported spatial models. It is used
especially in natural resource management, conservation
planning, and the evaluation of ecosystem service flows (Li et al.,
2024). This model helps to understand the interactions related to
ecosystem services under various scenarios.

2.4.4.SITES & Green Infrastructure Frameworks

These systems are used as urban sustainability assessment
systems; they interpret criteria such as landscape performance,
energy use, water management, and ecological connectivity with
GIS-based spatial analyses (Sturiale & Scuderi, 2019). Green
infrastructure applications help cities achieve their environmental
sustainability goals and contribute to climate change adaptability.

These models increase the capacity of GIS to produce multi-
layered, comparable, and repeatable analyses by integrating with
planning sciences. This enables more informed environmental
decisions and accelerates the process of contributing to
sustainable development goals.

3. ECOLOGICAL PLANNING APPROACHES

Ecological planning is a holistic planning approach that
liess at the intersection of landscape architecture and
environmental management disciplines; it bases the spatial
arrangement of natural processes on ecological principles.
Increasing urbanization, infrastructure pressures, and rapid
changes in land use have made the preservation of the integrity of
ecological systems a fundamental necessity today. This approach
aims to develop sustainable land use decisions by considering the
ecological processes that constitute the landscape, habitat
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relationships, biodiversity, and ecosystem services within a
spatial framework. GIS and remote sensing technologies enable
the holistic analysis of ecological data, strengthening the
applicability and scientific quality of ecological planning
approaches (Oppong et al., 2023).

3.1. Principles of Landscape Ecology

Landscape ecology is a fundamental scientific framework
that examines how ecological systems are structured at the
landscape scale, the spatial arrangement of the processes that
constitute these systems, and inter-site interactions. This
approach, which considers the landscape as a whole, emphasizes
the decisive role of spatial structure on ecological functions. The
most widely used conceptual model in landscape ecology is the
Patch-Corridor-Matrix approach. In this model, patches represent
homogeneous area units with specific ecological characteristics;
corridors represent linear connections that facilitate species
movement and ecological flows; and the matrix represents the
dominant land cover of the landscape (Zhou et al., 2022). This
spatial organization provides a fundamental analytical framework
for evaluating habitat connectivity and understanding the
continuity of ecological processes. Landscape integrity is a
critical indicator determining the healthy functioning of
ecological systems. As the level of landscape fragmentation
increases, ecological resilience and biodiversity decrease; the
level of integrity is directly related to the size, shape, spatial
distribution of patches, and the effectiveness of the corridor
network (Samways et al., 2024). This is extremely important for
the conservation of ecosystems and the maintenance of
biodiversity.
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3.2. Ecological Connectivity and Ecological Network
Planning

Ecological connectivity refers to the continuity of spatial
transitions between habitats for species to maintain their life
cycles. Increased habitat fragmentation restricts the mobility of
species, reduces genetic diversity, and weakens ecosystem
processes. Therefore, ecological network planning stands out as
one of the fundamental components of current ecological
planning approaches (Allen et al., 2016).

Ecological networks consist of components such as core
areas, connecting corridors, and stepping stones, and are designed
according to the spatial needs of species. GIS plays a critical role
in the planning of these networks with methods such as cost
surface modeling, least-cost path analyses, and the calculation of
connectivity metrics (Tigen & Ozcan, 2025). Ecological network
planning is of strategic importance, especially in terms of
controlling urban sprawl and identifying areas where the
ecological corridor function is weakened (Cheng et al., 2024).

In this context, an approach based on modern GIS and
analysis techniques should be adopted for the effective design and
implementation of ecological networks. Such strategies are
important not only for the protection of ecosystems but also for
the achievement of sustainable development goals (Bishop-
Taylor et al., 2015).

3.3. Ecological Indicators and Landscape Metrics

Landscape metrics provide important quantitative
indicators in conducting ecological planning based on scientific
principles. Landscape metrics are measures that numerically
express the spatial structure of the landscape and are generally
calculated through software such as FRAGSTATS (Liu et al.,
2016). These metrics are evaluated under categories such as area
and patch characteristics (patch size, edge length, shape index),
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connectivity level (proximity indices, connectivity density),
diversity (Shannon and Simpson indices), and fragmentation
(edge density, patch density) (Soverel et al., 2009).

The indicators obtained are used to analyze the level of
habitat fragmentation, the continuity of ecological processes, and
the structural integrity of the landscape. Habitat suitability models
(HUM) are analytical approaches aimed at spatially determining
areas suitable for the ecological requirements of species. In these
models, criteria such as topography, land cover, proximity to
water resources, human impact, and vegetation structure are
evaluated holistically in a GIS environment (Fernandez et al.,
2022).

In recent years, machine learning-based methods such as
MaxEnt have become widely used in habitat suitability analyses.
Such methods provide critical information for the sustainable
management of ecosystems, helping to protect habitats and
maintain the life cycles of species (Borges et al., 2017).

3.4. Climate Change-Based Ecological Planning

Climate change is one of the most important factors
reshaping the ecological functioning of landscapes. Rising
temperatures, changing rainfall patterns, drought, and extreme
climate events directly affect ecosystem processes (Sun et al.,
2019; Kalkan & Coskun, 2025). Urban Heat Island Analyses:
Increased building density, rising impermeable-surface ratio, and
decreasing vegetation in urban areas contribute to the heat island
effect. This effect is investigated using satellite data and GIS-
based temperature analyses (Sun et al., 2019). Such analyses are
critical to increasing cities' resilience to climate change. Drought
and Flood Risk Assessments: Risk-prone areas are mapped using
soil moisture, rainfall anomalies, hydrological models, and
analyses of runoff direction. These analyses are important for
wetland management and watershed planning (Malambo &
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Popescu, 2023). Drought and flood risk assessments are essential
for adapting to climate change and ensuring the continuity of
ecosystem services. Carbon Sinks and Carbon Storage Capacity:
Natural ecosystems such as forests, grasslands, and wetlands are
crucial for carbon storage. Carbon accumulation levels can be
investigated through remote sensing data and GIS models
(Whiteside et al., 2011). These analyses provide fundamental
scientific data for climate change adaptation plans, aiding in the
management of natural resources. Such planning approaches are
considered a requirement for both managing the impacts of
climate change and conserving biodiversity (Zhu et al., 2024).

4. SUSTAINABILITY AND ENERGY PLANNING:
GIS-BASED APPROACHES

The concept of sustainability encompasses different
dimensions such as the conservation of natural resources, the
continuity of ecosystem services, and energy efficiency. In this
context, landscape architecture has become a planning field
directly related to the sustainable management of ecosystem
functions and energy planning. GIS, as a critical decision-support
tool in sustainability and energy planning processes, enables the
evaluation of spatial data and the conduct of multi-criteria
analyses (Gomez-Baggethun et al., 2013).

Furthermore, in energy planning, Geographic Information
Systems assist in optimizing energy resources and networks,
thereby ensuring the achievement of sustainable development
goals (Massimo et al., 2014). In this context, the opportunities
GIS offers for addressing critical issues such as climate change
and urban development are critical for the sustainable
management of landscapes (Zhang et al., 2022; Kalkan &
Coskun).
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4.1. Principles of Sustainable Landscape Design

Sustainable landscape design is a systematic approach that
aims to support ecological processes, optimize the use of natural
resources, and reduce environmental impacts. In this context,
specific design principles include planning decisions that
consider ecological balance and the human-nature relationship.
Design Principles:

4.1.1.Restoration of the Water Cycle

In sustainable landscape design, restoring the water cycle
requires developing water management and storage solutions,
especially as part of green infrastructure. This approach reduces
environmental stress by leveraging ecosystem services provided
by green infrastructure (Olgun et al., 2024). Research shows that
hybrid solutions for the water cycle contribute significantly to the
effective management of water resources and to reducing the
urban heat island effect (Le & Huang, 2023).

4.1.2.Use of Native Plant Species

The use of native plant species in landscape design
enhances ecosystem health and resilience (Bhushan, 2025). These
plants provide important ecosystem services, such as water
management and soil conservation, while adapting to local fauna.
For example, using native plants increases resilience to climate
change-induced stressors such as drought (Olgun et al., 2024).

4.1.3.Nature-Based Solutions

Nature-based solutions are a critical strategy for
enhancing ecosystem services. When integrated into urban
planning processes, such solutions are designed to improve air
and water quality while reducing environmental risks (Mburu,
2024). For example, green roofs and city parks are implemented
in urban areas as effective nature-based solutions (Semeraro et
al., 2021).
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4.1.4.Selection of Recyclable and Low-Carbon-
Footprint Materials

To reduce the environmental impact of materials used in
sustainable landscape design, it is necessary to select recyclable,
low-carbon footprint materials (Lemoine, 2024). Such practices
both ensure efficient resource use and reduce the ecological
footprint of structures.

4.1.5.Green Infrastructure Systems that Reduce the
Urban Heat Island Effect

The integration of green infrastructure systems is vital for
reducing the urban heat island effect. Research on the ability of
green roofs and parks to effectively reduce urban heat islands is
increasing the promotion of these applications (Mao et al., 2025).
Such systems increase cities' climate resilience by stabilizing
temperature fluctuations (Kayusi & Chavula, 2024).

4.1.6.GIS and Sustainable Landscape Design

GIS is an important tool for evaluating the environmental
performance of sustainable landscape design. Spatial data
analytics enables more informed, effective decision-making in
planning processes. Studies on the applicability of sustainable
design principles highlight the importance of GIS (Czyza &
Kowalczyk, 2024).

Within the framework of these principles, sustainable landscape
design aims to protect ecological balance and strengthen human-
nature interaction.

4.2. Energy Efficiency and Microclimate Relationship

Landscape design has a significant impact on energy
consumption. Plant design, ground cover characteristics, and
spatial arrangements around buildings and open spaces can
reduce energy requirements by altering the microclimate. The
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details of this relationship and practical design elements are given
below.

4.2.1. Vegetation and Shading Analyses

The location, crown width, leaf density, and orientation of
trees reduce the need for cooling by providing summer shading,
while optimizing sunlight in winter and reducing heating
requirements (Wang et al., 2018). Studies show that trees that
provide shade increase people's thermal comfort, extending
outdoor activities and thus saving cooling energy. GIS-based
isolation models are an effective tool for measuring the impact of
different vegetation design scenarios on energy efficiency (Redon
etal., 2017).

4.2.2. Windbreak Design Parameters

Tree rows, fences, and structures can affect wind speed.
Wind direction and speed analyses are modeled in a GIS
environment to evaluate corridor effects. This wind analysis,
performed in cold climates, helps to reduce energy consumption
by reducing wind load. Furthermore, corridors formed by trees
offer an effective way to balance heating and cooling needs
(Bueno et al., 2012).

4.2.3. Surface Properties and Microclimate Interaction

The albedo, permeability, and heat retention of floor
coverings play a significant role in temperature regulation in the
region. The albedo effect is a determining factor in how surfaces
absorb and reflect heat. In hot weather, surfaces with low albedo
values may retain more heat, negatively affecting microclimate
conditions (Tu & Chen, 2023). GIS-based surface analysis helps
optimize local climate conditions, thereby improving energy
efficiency.
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4.3. GIS-Based Renewable Energy Potential Analyses

Integration of sustainable energy sources into spatial
planning is a strategic step in energy transformation at the
landscape scale. GIS helps identify optimal areas for energy
production by analyzing environmental and topographical
parameters that determine renewable energy potential.

4.3.1. Solar Energy Potential Analysis

GIS-based analyses of isolation, aspect, slope, and sky
view factor play critical roles in determining the potential of solar
energy. These analyses allow the identification of the most
suitable surfaces for solar panels, the analysis of shading effects,
the calculation of annual sunshine values, and the evaluation of
energy production scenarios (Alhammad et al., 2022).

4.3.2. Wind Energy Potential

Wind energy potential is analyzed by modeling
parameters such as wind direction, wind speed distribution,
topographical obstacles, and open-space continuity in a GIS
environment. Multi-criteria suitability analyses, particularly the
Analytical Hierarchy Process (AHP) and Weighted Overlay
methods, are frequently used for the site selection of wind
turbines (Artun, 2020; Islam et al., 2022). These analyses
significantly contribute to determining the most suitable locations
for energy production and increase the efficient use of wind
energy (Babagana & Emeka, 2022).

4.3.3. Bioenergy Site Suitability Analyses

The identification of suitable plant areas for bioenergy
production is evaluated using GIS, with parameters including soil
fertility, water access, land use, slope, and accessibility (Abida et
al., 2023).

This analysis is of great importance in rural planning
processes and offers sustainable solutions in bioenergy
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production. These studies, which reveal the availability of various
plant resources, provide critical information, particularly
regarding food security and energy production (Nigussie et al.,
2019).

4.4. Sustainable Urban Landscape and Water
Management

The sustainability of urban landscape systems largely
depends on water management. GIS are a critical tool for
integrating grey-green infrastructure, rainwater management,
flood control, and strengthening ecosystem services.

4.4.1. Grey-Green Infrastructure Systems

Green roofs, rain gardens, bioswales, permeable surfaces,
and water retention systems offer various benefits: they reduce
the heat island effect, slow rainwater runoff, and enhance carbon
storage capacity (Ertan & Celik, 2021). The effectiveness of these
systems can be analyzed using GIS, enabling strategic decisions
for sustainable urban development (Amin et al., 2024).

4.4.2. Rainwater Management and GIS Applications

GIS-based techniques such as flow direction, basin
delimitation, surface runoff modeling, and identification of water
catchment areas are important in rainwater management. These
tools play a fundamental role in reducing flood risks. GIS-based
hydraulic models, when used for sustainable management of the
urban water cycle, enable efficient conservation of water
resources (Palermo et al., 2023). Studies show that sustainable
urban drainage systems (SuDS) are more effective than
traditional drainage methods in stormwater management. In
particular, flow simulations using GIS reveal the potential of
different types of SuDS in flood prevention (Allende-Prieto et al.,
2018).
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5. SPATIAL DECISION SUPPORT SYSTEMS
AND GIS

Spatial Decision Support Systems (SDSS) offer a robust
methodological framework for evaluating multidimensional data
and analyzing alternative planning scenarios in landscape
planning. When integrated with GIS, SDSS provides a
systematic, transparent, and repeatable structure for complex
environmental, social, and economic decision-making processes
(Wungo et al., 2024). This integrated approach plays a significant
role, particularly in land-use planning, ecological network design,
risk management, energy planning, and the development of
sustainable urban development strategies (Andrade et al., 2020).

GIS-based decision support systems increase the
analytical accuracy of landscape architecture practices through
processes such as spatial weighting of different data layers,
application of multi-criteria evaluation methodologies, and
execution of scenario-based modeling (Shi et al., 2021). These
systems enable more effective decision-making by integrating
environmental characteristics, social dynamics, and economic
factors. In addition, these approaches offer a critical tool for better
understanding the area's physical and environmental
characteristics through the integration of geospatial analysis and
modeling techniques (Hsu et al., 2020).

GIS-supported decision support systems implemented on
an international scale have made significant contributions across
various fields of urban planning and environmental management.
For example, they have been used in landscape design as an
ecological network and in the development of strategies to
achieve sustainable development goals (Li et al., 2005).
Furthermore, GIS-based multi-criteria evaluation and modeling
methods have been implemented to determine the most suitable
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land-use scenarios in different cities (Chen et al., 2025;
Enoguanbhor et al., 2021).

5.1. Multi-Criteria Decision Analysis Approaches

Landscape planning often requires the simultaneous
evaluation of numerous criteria. Multi-criteria decision analysis
(MCDA) methods integrated with GIS are used to consider
criteria such as topography, ecological sensitivity, accessibility,
land use, infrastructure network, and water resources together.

5.1.1. Analytical Hierarchy Process (AHP)

AHP is a method in which decision criteria are weighted
within a hierarchical structure and compared according to user
preferences. The main reasons for its frequent use in landscape
planning are: simplifying complex criteria, facilitating easy
integration with GIS, and producing high-accuracy suitability
maps (Valanszki & Abualhagag, 2022). The use of AHP
contributes to making decision-making processes more
systematic and consistent. In addition, it reduces bias in decision-
making processes by examining the consistency of decision-
makers' evaluations (Masoud et al., 2022).

5.1.2. Analytical Network Process (ANP)

Unlike AHP, ANP also accounts for dependencies and
feedback among criteria. Since ecological processes and
landscape components are often interconnected, ANP can
produce more realistic results. ANP can be used to evaluate more
complex relationships beyond the structure offered by AHP
(Vilchez-Roman et al., 2024).

5.1.3. Weighted Overlay

One of the most classic GIS-based methods, Weighted
Overlay, produces suitability or risk maps by overlaying different
thematic layers with defined weights. For example: Wind energy
turbine suitability analysis, Optimal site selection for settlement,
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Habitat conservation prioritization (Beigh & Bukhari, 2024;
Celik, 2019). This method is particularly effective in large-scale
landscape planning studies with high data volumes. Allowing
each layer to be analyzed according to its own importance enables
healthier decision-making outcomes (Szewczyk et al., 2021).

5.2. Land Use Change and Scenario Modeling

Land use change models are of great importance in order
to base future planning decisions on scientific principles. These
models, integrated with CBS, learn from historical data to predict
future spatial change patterns.

5.2.1.CA-Markov Model (Cellular Automata-Markov
Chain)

The CA-Markov model considers both the time dimension
(Markov chain) and the spatial pattern dimension (cellular
automata) of spatial changes. This model is frequently used in the
international literature in studies such as urban growth
forecasting, agricultural land conversion, and forest loss
modeling (Xu et al., 2022). Such modeling stands out as an
effective tool for predicting future spatial changes and for
analyses based on past data.

5.2.2.SLEUTH Model

SLEUTH (Slope, Land Cover, Exclusion, Urbanization,
Transportation, Hillshade) is a powerful cellular automata-based
model used especially in urban sprawl modeling. The model
generates future urban development scenarios by evaluating
slope, land cover, transportation network, and topographic
shading layers (Liu et al., 2012).

One of SLEUTH's most significant advantages is that it
helps users better understand the process of urban sprawl by
accounting for various factors. Furthermore, thanks to the model's
data-driven structure, users can generate alternative scenarios
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under changing conditions and develop more effective
management strategies accordingly (Varquez et al., 2020).

5.3. Application Examples

Globally, G1S-based decision support systems are widely
applied, particularly in the following areas: Ecological network
planning: Examples such as the Dutch National Ecological
Network play a critical role in ecosystem services and
biodiversity conservation (Isola et al., 2022). These references
include studies on the development of ecological corridors and on
increasing  ecosystem  connectivity. Conservation area
management: The US National Park System uses GIS
applications to effectively manage conservation areas (Virtanen
et al., 2018). These resources highlight the role of GIS for
conservation strategies. Watershed management: The integration
of GIS into watershed management helps conserve and optimize
water resources (Coppola et al., 2019). These references address
the use of GIS in watershed management. Renewable energy
planning: GIS-based decision-support systems for renewable
energy sources are an important tool for stable, sustainable
development (Pan et al., 2023). These resources examine the
integration of GIS in energy planning processes. A key common
point of these studies is the integrated use of multi-criteria
analyses and scenario modeling on the same GIS platform. In
Tirkiye, the use of GIS-based decision-support methods has
increased rapidly in recent years.

Important application areas include Coastal area planning:
Various GIS projects have been carried out to protect and
sustainably manage coastal ecosystems (Shi et al., 2020). These
projects address the applications of GIS in coastal management.
Lagoon management: GIS-based approaches are used to protect
ecological balance in lagoons (Deus et al., 2016). These
references support GIS applications in protecting ecological

148



Peyzaj Mimarlhigi

balance. Habitat connectivity: GIS-supported analyses are
conducted to strengthen the connections between natural habitats
(Isolaetal., 2022). These resources examine strategies to increase
ecosystem connectivity. Urbanization pressure analysis: GIS
applications for assessing the environmental impacts of
urbanization have gained momentum (Dong et al., 2015). This
study provides information on environmental assessments of
urban areas. Energy potential mapping: GIS-based methods are
used to identify renewable energy sources (Liu et al., 2023).
These resources include GIS applications for energy potential
analysis. Ecological sensitivity assessment: Ecological sensitivity
analyses are conducted to ensure the provision of ecosystem
services (Lami et al., 2024). These references encompass analyses
supporting ecosystem services and conservation management.
However, limitations still exist in GIS applications in Tlrkiye
regarding data access, standard data formats, and the continuity
of up-to-date land use data. Nevertheless, the widespread use of
high-resolution satellite imagery and open data portals is
strengthening landscape planning studies in Trkiye.

6. DISCUSSION

This review brings together ecological planning, GIS-
based spatial analyses, and energy-focused sustainability
approaches, which are often addressed independently in the
landscape architecture literature, into a holistic decision-support
framework (Ryser et al., 2021; Alberti & Wang, 2022). A review
of the existing literature reveals that studies mainly focus on a
specific scale, a single analytical model, or a limited thematic
focus (Gu et al., 2025). While landscape ecology research
primarily focuses on metrics such as connectivity, patching, and
fragmentation (Cannas et al., 2018; Samways et al., 2024), energy
planning studies mostly proceed through engineering-based
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approaches and address ecological dynamics at the landscape
scale to a limited extent (Aldhshan et al., 2021; Massimo et al.,
2014). This study addresses a significant gap in the literature by
overcoming this conceptual divergence and evaluating ecological
integrity, energy efficiency, and land-use decisions within a
single GIS-based methodological framework (Gomez-Baggethun
et al., 2013; Zhang et al., 2022). While ecological connectivity
analyses are considered a fundamental tool for understanding the
spatial organization of landscapes, their relationships with energy
planning, microclimate regulations, and renewable energy
potential have mainly been addressed at a secondary level in the
literature (Allen et al., 2016; Bishop-Taylor et al., 2015).
Similarly, a large portion of studies on ecosystem services are
concentrated within the context of conservation planning; their
integration with energy efficiency, microclimate, and application-
oriented landscape design components remains limited (Wang et
al., 2020; Li et al., 2024). This situation demonstrates that the
integration of ecological processes with energy- and
sustainability-based planning approaches has not been
sufficiently established in the literature. This study aims to
overcome the aforementioned conceptual and methodological
divergence by presenting a multidimensional sustainability
perspective that considers GIS-based energy potential analyses
together with ecological indicators and landscape ecology metrics
(Alhammad et al., 2022; Abida et al., 2023). This approach allows
for the simultaneous evaluation of energy planning, ecological
integrity, and land-use decisions at the landscape scale. A
methodologically significant aspect of the study is that it goes
beyond approaches based on single models or limited analysis
techniques, which are frequently seen in the international
literature, and addresses multi-criteria decision analysis methods
in the context of optimizing landscape planning decisions
(Valanszki & Abualhagag, 2022; Masoud et al., 2022). However,
land-use change models are associated with ecological network
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integrity and sustainability scenarios (Xu et al., 2022), and
ecosystem services models are evaluated in an integrated manner
with energy efficiency, carbon sinks, and water management
(Wang et al., 2020; Whiteside et al., 2011).

This integrated methodological framework allows the
models used to be considered not only as technical tools but also
as fundamental components of decision-making mechanisms that
guide the multi-scale sustainability of the landscape; in this
respect, it places the study in a unique and comprehensive
position in the literature (Andrade et al., 2020; Wungo et al.,
2024).

Among the most important limitations of GIS-based
ecological planning are issues of data resolution and currency
(Oppong et al., 2023; Liang et al., 2023). Habitat maps derived
from medium-resolution satellite data may not adequately capture
landscape spatial heterogeneity (Hossain et al., 2023).

In addition, although ecological processes primarily
operate at the basin or regional scale, the fact that planning
decisions are made within administrative boundaries points to a
fundamental scale mismatch encountered at the application level
of spatial analyses (Coppola et al., 2019; Shi et al., 2020). The
interpretability of the outputs of multi-criteria analyses and
scenario-based models by decision-makers is another area of
limitation frequently discussed in the literature (Szewczyk et al.,
2021; Varquez et al., 2020).

In recent years, the increasing importance of artificial
intelligence and big data approaches in the GIS and ecological
planning literature has attracted attention (Bhat & Huang, 2021;
Borges et al., 2017). Deep learning-based classifications, habitat
suitability estimations, and carbon sequestration analyses
increase the accuracy and predictive capacity of landscape
planning processes (Fernandez et al., 2022).
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In this context, digital twin approaches are considered an
important trend that will enable GIS-based modeling
infrastructures to produce more dynamic and real-time planning
scenarios in the future (Zhu et al., 2024).

Although GIS-based landscape planning research in
Turkiye has increased quantitatively in recent years, studies are
mostly limited to "narrow-scale,” "data-constrained," and "single-
model-based" applications. The lack of a standardized national
data infrastructure creates uncertainty in planning processes, as
noted in the literature (Gul et al., 2020). This study reveals that in
Turkiye, areas such as basin-based ecological network planning,
the determination of renewable energy areas with ecological
sensitivity, heat island mitigation, and grey-green infrastructure
integration, and the direct inclusion of ecosystem services in land-
use plans will have strategic priorities in the future (Baykal, 2023;
Liu et al., 2023).

7. CONCLUSION

The main contribution of this study is to address GIS-
based ecological planning, sustainability, and energy-focused
analyses in landscape architecture within a single, integrated
methodological framework. The combined evaluation of
ecological network planning, spatial decision-support systems,
land-use changes, and ecosystem services enables landscape
planning decisions to be made in a more consistent, transparent,
and scientifically grounded manner.

The integration of GIS-based analyses into planning
processes supports the spatial modeling of ecological processes
and the effective operation of multi-criteria decision-making
mechanisms. The correlation between ecological indicators,
energy efficiency, microclimate regulations, and renewable
energy potential underscores the strategic role of landscape
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architecture in combating climate change and advancing the
energy transition.

The literature review reveals that data deficiencies, scale
inconsistencies, and uncertainties in interpreting model outputs
are the main limitations of G1S-based planning studies. This study
demonstrates that artificial intelligence-supported spatial
modeling, big data analytics, and digital twin technologies offer
significant potential in overcoming these limitations. From a
future research perspective, the development of Al-assisted
spatial analyses, the integration of ecosystem services into
climate adaptation strategies, increasing ecological sensitivity in
renewable energy planning, and strengthening the national GIS
data infrastructure, particularly in Turkiye, stand out as priority
research areas. These trends will contribute to the development of
sustainable landscape planning approaches, both theoretically and
practically.

153



Peyzaj Mimarlhigi

REFERENCES

Abida, K., Barbouchi, M., Boudabbous, K., Bahri, H., Bousnina,
H., & Chahed, T. S. (2023). Land suitability assessment
of soils using geographic information system in the semi-
arid area of Tunisia. GSC Advanced Research and
Reviews, 15(2), 076-084.
https://doi.org/10.30574/gscarr.2023.15.2.0145

Afreen, M., Haq, F., & Mark, B. G. (2024). Hazards profile of the
Shigar Valley, Central Karakoram, Pakistan: Multicriteria
hazard susceptibility assessment. AUC Geographica,
59(1), 77-92. https://doi.org/10.14712/23361980.2024.5

Alberti, M., & Wang, T. (2022). Detecting patterns of vertebrate
biodiversity across the multidimensional urban landscape.
Ecology Letters, 25(4), 1027-1045.
https://doi.org/10.1111/ele.13969

Aldhshan, S. R. S., Maulud, K. N. A., Jaafar, W. S. W. M., Karim,
O. A., & Pradhan, B. (2021). Energy consumption and
spatial assessment of renewable energy penetration and
building energy efficiency in Malaysia: A review.
Sustainability, 13(16), 9244,
https://doi.org/10.3390/su13169244

Alhammad, A., Sun, Q., & Tao, Y. (2022). Optimal solar plant
site identification using GIS and remote sensing:
Framework and case study. Energies, 15(1), 312.
https://doi.org/10.3390/en15010312

Allende-Prieto, C., Méndez-Fernandez, B. |., Safiudo-Fontaneda,
L. A., & Charlesworth, S. M. (2018). Development of a
geospatial data-based methodology for stormwater
management in urban areas using freely-available
software. International Journal of Environmental

154


https://doi.org/10.30574/gscarr.2023.15.2.0145
https://doi.org/10.14712/23361980.2024.5
https://doi.org/10.1111/ele.13969
https://doi.org/10.3390/su13169244
https://doi.org/10.3390/en15010312

Peyzaj Mimarlhigi

Research and Public Health, 15(8), 1703.
https://doi.org/10.3390/ijerph15081703

Allen, C., Parrott, L., & Kyle, C. (2016). An individual-based
modelling approach to estimate landscape connectivity for
bighorn sheep (Ovis canadensis). Peerd, 4, e2001.
https://doi.org/10.7717/peerj.2001

Al-Yadumi, S., Tan, E. X., Wei, S. G. W., & Boursier, P. (2021).
Review on integrating geospatial big datasets and open
research issues. |EEE Access, 9, 10604-10620.
https://doi.org/10.1109/access.2021.3051084

Amin, M. B. A, Sujono, J., & Triatmadja, R. (2024). A review of
recent developments on modeling low impact
development (LID) technique. Cantilever: Jurnal
Penelitian dan Kajian Bidang Teknik Sipil, 13(1), 31-44.
https://doi.org/10.35139/cantilever.v13i1.320

Andrade, R., Alves, A., & Bento, C. (2020). POI mining for land
use classification: A case study. ISPRS International
Journal of Geo-Information, 9(9), 493.
https://doi.org/10.3390/ijgi9090493

Artun, O. (2020). Analitik hiyerarsi prosesi (AHP) ve cografi
bilgi sistemleri (CBS) kullanilarak Osmaniye’deki riizgar
enerjisi santrallerinin (RES) yatirimina uygun alanlarin
belirlenmesi. European Journal of Science and
Technology. https://doi.org/10.31590/ejosat. 763866

Babagana, S. M., & Emeka, A. L. (2022). Wind energy potential
in Yobe, Northeastern Nigeria: An aided technique
through geographic information system and remote
sensing. FUDMA Journal of Sciences, 6(2), 297-305.
https://doi.org/10.33003/fjs-2022-0602-1820

Baykal, T. M. (2023). Hava kalitesi parametreleri (PM10 ve SO-)
kullanilarak hava kirliligi riskli bolgelerin zamana bagl

155


https://doi.org/10.3390/ijerph15081703
https://doi.org/10.7717/peerj.2001
https://doi.org/10.1109/access.2021.3051084
https://doi.org/10.35139/cantilever.v13i1.320
https://doi.org/10.3390/ijgi9090493
https://doi.org/10.31590/ejosat.763866
https://doi.org/10.33003/fjs-2022-0602-1820

Peyzaj Mimarlhigi

konumsal analizi: Kocaeli ili 6rnegi. Karadeniz Fen
Bilimleri Dergisi, 13(4), 1386-1415.
https://doi.org/10.31466/kfbd.1280317

Bhat, S. A., & Huang, N. (2021). Big data and Al revolution in
precision agriculture: Survey and challenges. IEEE
Access, 9, 110209-110222.
https://doi.org/10.1109/access.2021.3102227

Bhushan, V. (2025). Assessing the effects of urban sprawl on
local ecosystems and biodiversity. International Journal
for Multidisciplinary Research, 7(4).
https://doi.org/10.36948/ijfmr.2025.v07i04.54608

Bishop-Taylor, R., Tulbure, M. G., & Broich, M. (2015). Surface
water network structure, landscape resistance to
movement and flooding vital for maintaining ecological
connectivity across Australia’s largest river basin.
Landscape Ecology, 30(10), 2045-2065.
https://doi.org/10.1007/s10980-015-0230-4

Borges, F., Glemnitz, M., Schultz, A., & Stachow, U. (2017).
Assessing the habitat suitability of agricultural landscapes
for characteristic breeding bird guilds using landscape
metrics. Environmental Monitoring and Assessment,
189(4), 1-16. https://doi.org/10.1007/s10661-017-5837-2

Bueno, B., Pigeon, G., Norford, L. K., Zibouche, K., &
Marchadier, C. (2012). Development and evaluation of a
building energy model integrated in the TEB scheme.
Geoscientific Model Development, 5(2), 433-448.
https://doi.org/10.5194/gmd-5-433-2012

Cannas, I., Lai, S., Leone, F., & Zoppi, C. (2018). Green
infrastructure and ecological corridors: A regional study
concerning Sardinia.  Sustainability, 10(4), 1265.
https://doi.org/10.3390/su10041265

156


https://doi.org/10.31466/kfbd.1280317
https://doi.org/10.1109/access.2021.3102227
https://doi.org/10.36948/ijfmr.2025.v07i04.54608
https://doi.org/10.1007/s10980-015-0230-4
https://doi.org/10.1007/s10661-017-5837-2
https://doi.org/10.5194/gmd-5-433-2012
https://doi.org/10.3390/su10041265

Peyzaj Mimarlhigi

Chen, Y., Chan, W. H., Su, E. L. M., & Diao, Q. (2025). Multi-
objective optimization for smart cities: A systematic
review of algorithms, challenges, and future directions.
PeerJ Computer Science, 11, e3042.
https://doi.org/10.7717/peerj-cs.3042

Cheng, W., Ma, C., Li, T., & Liu, Y. (2024). Construction of
ecological security patterns and evaluation of ecological
network stability under multi-scenario simulation: A case
study in desert-oasis area of the Yellow River Basin,
China. Land, 13(7), 1037.
https://doi.org/10.3390/1and13071037

Coppola, E., Rouphael, Y., Pascale, S. D., Moccia, F. D., &
Cirillo, C. (2019). Ameliorating a complex urban
ecosystem through instrumental use of softscape buffers:
Proposal for a green infrastructure network in the
metropolitan area of Naples. Frontiers in Plant Science,
10, 410. https://doi.org/10.3389/fpls.2019.00410

Czyza, S., & Kowalczyk, A. (2024). Applying GIS in blue-green
infrastructure design in urban areas for better life quality
and climate resilience. Sustainability, 16(12), 5187.
https://doi.org/10.3390/su16125187

Deus, L. A. B. d., Britto, F. G. A. d., Santos, C. S. M. d., Franga,
C. A.S.S.d. M., Andrade, C. D., Ferreira, V., & Freitas,
M. A. V. d. (2016). GeoAmazonas-GIS for water
resources management. Journal of Geographic
Information System, 8(5), 558-577.
https://doi.org/10.4236/jgis.2016.85047

Dong, J., Dai, W., Shao, G., & Xu, J. (2015). Ecological network
construction based on minimum cumulative resistance for
the city of Nanjing, China. ISPRS International Journal of
Geo-Information, 4(4), 2045-2060.
https://doi.org/10.3390/ijgi4042045

157


https://doi.org/10.7717/peerj-cs.3042
https://doi.org/10.3390/land13071037
https://doi.org/10.3389/fpls.2019.00410
https://doi.org/10.3390/su16125187
https://doi.org/10.4236/jgis.2016.85047
https://doi.org/10.3390/ijgi4042045

Peyzaj Mimarlhigi

Enoguanbhor, E. C., Gollnow, F., Walker, B. B., Nielsen, J. @.,
& Lakes, T. (2021). Key challenges for land use planning
and its environmental assessments in the Abuja City-
Region, Nigeria. Land, 10(5), 443.
https://doi.org/10.3390/1and10050443

Ertan, S., & Celik, R. N. (2021). The assessment of urbanization
effect and sustainable drainage solutions on flood hazard
by GIS. Sustainability, 13(4), 2293.
https://doi.org/10.3390/su13042293

Fernandez, V. P., Rodriguez-Gomez, G. B., Molina-Marin, D. A.,
Castafio-Villa, G. J., & Fontarbel, F. E. (2022). Effects of
landscape configuration on the occurrence and abundance
of an arboreal marsupial from the Valdivian rainforest.
Revista Chilena de Historia Natural, 95(1), Article 7.
https://doi.org/10.1186/s40693-022-00107-9

Ge, X., Mauree, D., Castello, R., & Scartezzini, J. (2020). Spatio-
temporal relationship between land cover and land surface
temperature in urban areas: A case study in Geneva and
Paris. ISPRS International Journal of Geo-Information,
9(10), 593. https://doi.org/10.3390/ijgi9100593

Gomez-Baggethun, E., Gren, A., Barton, D. N., Langemeyer, J.,
McPhearson, T., O’Farrell, P., & Kremer, P. (2013).
Urban ecosystem services. In T. EImqvist et al. (Eds.),
Urbanization, biodiversity and ecosystem services:
Challenges and opportunities (pp. 175-251). Springer.
https://doi.org/10.1007/978-94-007-7088-1_11

Gu, Y., Li, J., & Lina, Z. (2025). GIS-based analysis and design
strategies  for  landscape  ecological  networks.
International Journal of Agricultural and Environmental
Information Systems, 16(1), 1-17.
https://doi.org/10.4018/ijaeis.388624

158


https://doi.org/10.3390/land10050443
https://doi.org/10.3390/su13042293
https://doi.org/10.1186/s40693-022-00107-9
https://doi.org/10.3390/ijgi9100593
https://doi.org/10.1007/978-94-007-7088-1_11
https://doi.org/10.4018/ijaeis.388624

Peyzaj Mimarlhigi

Habib, M., Habib, A., & Abboud, M. (2024). Multi-aspect critical
assessment of applying digital elevation models in
environmental hazard mapping. Revue Internationale de
Geomatique, 33(1), 247-271.
https://doi.org/10.32604/rig.2024.053857

Hansen, R., & Pauleit, S. (2014). From multifunctionality to
multiple ecosystem services? A conceptual framework for
multifunctionality in green infrastructure planning for
urban areas. Ambio, 43(4), 516-529.
https://doi.org/10.1007/s13280-014-0510-2

Hossain, M. S., Khan, M. A. H., Oluwajuwon, T. V., Biswas, J.,
Abdullah, S., Tanvir, M., & Chowdhury, M. N. A. (2023).
Spatiotemporal change detection of land use land cover
(LULC) in Fashiakhali Wildlife Sanctuary (FKWS)
impact area, Bangladesh, employing multispectral images
and GIS. Modeling Earth Systems and Environment, 9(3),
3151-3173. https://doi.org/10.1007/s40808-022-01653-7

Hu, Y., Raza, A., Syed, N. R., Acharki, S., Ray, R. L., Hussain,
S., & Elbeltagi, A. (2023). Land use/land cover change
detection and NDVI estimation in Pakistan’s Southern
Punjab  Province.  Sustainability, 15(4), 3572.
https://doi.org/10.3390/su15043572

Hsu, D., Lim, T., & Meng, T. (2020). Rocky steps towards
adaptive management and adaptive governance in
implementing green infrastructure at urban scale in
Philadelphia. Urban Forestry & Urban Greening, 55,
126791. https://doi.org/10.1016/j.ufug.2020.126791

Indrayani, P., Mitani, Y., Djamaluddin, I., & Ikemi, H. (2016). A
GIS based evaluation of land use changes and ecological
connectivity index. Geoplanning: Journal of Geomatics
and Planning, 4(1), 9-18.
https://doi.org/10.14710/geoplanning.4.1.9-18

159


https://doi.org/10.32604/rig.2024.053857
https://doi.org/10.1007/s13280-014-0510-2
https://doi.org/10.1007/s40808-022-01653-7
https://doi.org/10.3390/su15043572
https://doi.org/10.1016/j.ufug.2020.126791
https://doi.org/10.14710/geoplanning.4.1.9-18

Peyzaj Mimarlhigi

Islam, M. R., Islam, M. R., & Imran, H. M. (2022). Assessing
wind farm site suitability in Bangladesh: A GIS-AHP
approach. Preprints.
https://doi.org/10.20944/preprints202210.0252.v1

Isola, F., Leone, F., & Zoppi, C. (2022). Mapping of ecological
corridors as connections between protected areas: A study
concerning Sardinia, Italy. Sustainability, 14(11), 6588.
https://doi.org/10.3390/su14116588

Kalkan, N., & Coskun, S. (2025). Reuse of solid waste in
landscape architecture: A bibliometric analysis. Turkish
Journal of Applied Sciences and Technology, 6(1), 54-67.
https://doi.org/10.70562/tubid.1674029

Kalkan, N., & Coskun, S. (2025). Bibliometric evaluation of
academic studies on water management in Xxeriscape
landscape applications: Analysis with R Studio-
Biblioshiny software. Uluborlu Mesleki Bilimler Dergisi,
8(1), 41-52. https://doi.org/10.71445/umbd.1644512

Karabacak, K., & Bayar, R. (2021). Arazi oOrtiisii ¢atisma
alanlarina dayali LUCIS arazi kullanim modeli: G6lbasi
ilcesi Ornegi. Turkish Studies, 16(4), 1279-1310.
http://dx.doi.org/10.7827/TurkishStudies.49821

Kayusi, F., & Chavula, P. (2024). Enhancing urban green spaces:
Al-driven insights for biodiversity conservation and
ecosystem services. LatlA, 2, 87.
https://doi.org/10.62486/latia202587

Lami, F., Boscutti, F., Peccol, E., Piani, L., Luca, M. D.,
Zandigiacomo, P., & Sigura, M. (2024). Biodiversity-
centric habitat networks for green infrastructure planning:
A case study in Northern Italy. Sustainability, 16(9), 3604.
https://doi.org/10.3390/su16093604

160


https://doi.org/10.20944/preprints202210.0252.v1
https://doi.org/10.3390/su14116588
https://doi.org/10.70562/tubid.1674029
https://doi.org/10.71445/umbd.1644512
http://dx.doi.org/10.7827/TurkishStudies.49821
https://doi.org/10.62486/latia202587
https://doi.org/10.3390/su16093604

Peyzaj Mimarlhigi

Le, Y., & Huang, S. (2023). Prediction of urban trees planting
base on guided cellular automata to enhance the
connection of green infrastructure. Land, 12(8), 1479.
https://doi.org/10.3390/land12081479

Lee, J., Chon, J., & Ahn, C. (2014). Planning landscape corridors
in ecological infrastructure using least-cost path methods
based on the value of ecosystem services. Sustainability,
6(11), 7564-7585. https://doi.org/10.3390/su6117564

Lemoine, E. (2024). Evaluation of green infrastructure benefits in
urban areas in Paris. International Journal of
Environmental Sciences, 7(2), 38-47.
https://doi.org/10.47604/ijes.2737

Li, F., Wang, R., Paulussen, J., & Liu, X. (2005). Comprehensive
concept planning of urban greening based on ecological
principles: A case study in Beijing, China. Landscape and
Urban Planning, 72(4), 325-336.
https://doi.org/10.1016/j.landurbplan.2004.04.002

Li, G., Wu, Z., He, Y., Chen, C., & Long, Y. (2024). The
promotion of sustainable land use planning for the
enhancement of ecosystem service capacity: Based on the
FLUS-INVEST-RUSLE-CASA model. PLOS ONE,
19(7), e0305400.
https://doi.org/10.1371/journal.pone.0305400

Liang, J., Ren, C., Li, Y., Yue, W., Wei, Z., Song, X., & Lin, X.
(2023). Using enhanced gap-filling and Whittaker
smoothing to reconstruct high spatiotemporal resolution
NDVI time series based on Landsat 8, Sentinel-2, and
MODIS imagery. ISPRS International Journal of Geo-
Information, 12(6), 214.
https://doi.org/10.3390/ijgi12060214

161


https://doi.org/10.3390/land12081479
https://doi.org/10.3390/su6117564
https://doi.org/10.47604/ijes.2737
https://doi.org/10.1016/j.landurbplan.2004.04.002
https://doi.org/10.1371/journal.pone.0305400
https://doi.org/10.3390/ijgi12060214

Peyzaj Mimarlhigi

Liu, L., Chen, M., Luo, P., Duan, W., & Hu, M. (2023).
Quantitative model construction for sustainable security
patterns in social-ecological links using remote sensing
and machine learning. Remote Sensing, 15(15), 3837.
https://doi.org/10.3390/rs15153837

Liu, X, Sun, R., Yang, Q., Su, G., & Qi, W. (2012). Simulating
urban expansion using an improved SLEUTH model.
Journal of Applied Remote Sensing, 6(1), 061709.
https://doi.org/10.1117/1.jrs.6.061709

Liu, Z., He, C., & Wu, J. (2016). The relationship between habitat
loss and fragmentation during urbanization: An empirical
evaluation from 16 world cities. PLOS ONE, 11(4),
e0154613. https://doi.org/10.1371/journal.pone.0154613

Madkaiker, K., Kumari, M., Mehta, R., & Chavan, S. B. (2024).
The influence of land use land cover on the land surface
temperature and vegetation index of Pune city, India. IOP
Conference Series: Earth and Environmental Science,
1409(1), 012004. https://doi.org/10.1088/1755-
1315/1409/1/012004

Malambo, L., & Popescu, S. C. (2023). Image to image deep
learning for enhanced vegetation height modeling in
Texas. Remote Sensing, 15(22), 5391.
https://doi.org/10.3390/rs15225391

Mao, F., Li, Y., Xu, L., & Zhang, T. (2025). Basin ecological
zoning based on supply-demand assessment and matching
of green infrastructure: A case study of the Jialing River
Basin. Forests, 16(4), 561.
https://doi.org/10.3390/f16040561

Marull, J., Pino, J., Mallarach, J. M., & Cordobilla, M. J. (2007).
A land suitability index for strategic environmental
assessment in metropolitan areas. Landscape and Urban

162


https://doi.org/10.3390/rs15153837
https://doi.org/10.1117/1.jrs.6.061709
https://doi.org/10.1371/journal.pone.0154613
https://doi.org/10.1088/1755-1315/1409/1/012004
https://doi.org/10.1088/1755-1315/1409/1/012004
https://doi.org/10.3390/rs15225391
https://doi.org/10.3390/f16040561

Peyzaj Mimarlhigi

Planning, 81(3), 200-212.
https://doi.org/10.1016/j.landurbplan.2006.11.005

Massimo, A., Dell’Isola, M., Frattolillo, A., & Ficco, G. (2014).
Development of a geographical information system (GIS)
for the integration of solar energy in the energy planning
of a wide area. Sustainability, 6(9), 5730-5744.
https://doi.org/10.3390/su6095730

Matias, M., Henriques, C., Damaésio, C. V., Birra, F., & Pires, J.
M. (2025). LAND : A decision support system for
optimising land use planning strategies. AGILE:
GIScience Series, 6, 1-9. https://doi.org/10.5194/agile-
giss-6-39-2025

Mburu, J. (2024). Environmental risks associated with urban
development projects in Kenya. International Journal of
Modern Risk Management, 2(1), 14-23.
https://doi.org/10.47604/ijmrm.2640

Md-Tahir, H., Mahmood, H. S., Husain, M., Khalil, A., Shoalib,
M., Ali, M., & Cheema, M. J. M. (2024). Localized crop
classification by NDVI time series analysis of remote
sensing satellite data; applications for mechanization
strategy and integrated resources management. Preprints.
https://doi.org/10.20944/preprints202407.1467.v1

Napoli, M. D., Martire, D. D., Bausilio, G., Calcaterra, D.,
Confuorto, P., Firpo, M., & Cevasco, A. (2021). Rainfall-
induced shallow landslide detachment, transit and runout
susceptibility mapping by integrating machine learning
techniques and GIS-based approaches. Water, 13(4), 488.
https://doi.org/10.3390/w13040488

Nigussie, G., Moges, M. A., Moges, M. M., & Steenhuis, T. S.
(2019). Assessment of suitable land for surface irrigation

163


https://doi.org/10.1016/j.landurbplan.2006.11.005
https://doi.org/10.3390/su6095730
https://doi.org/10.5194/agile-giss-6-39-2025
https://doi.org/10.5194/agile-giss-6-39-2025
https://doi.org/10.47604/ijmrm.2640
https://doi.org/10.20944/preprints202407.1467.v1
https://doi.org/10.3390/w13040488

Peyzaj Mimarlhigi

in ungauged catchments: Blue Nile Basin, Ethiopia.
Water, 11(7), 1465. https://doi.org/10.3390/w11071465

Nijhuis, S. (2015). GIS-based landscape design research.
Architecture and the Built Environment.
https://doi.org/10.59490/abe.2015.13.1018

Olgun, R., Cheng, C., & Coseo, P. (2024). Nature-based solutions
scenario planning for climate change adaptation in arid
and semi-arid regions. Land, 13(9), 1464.
https://doi.org/10.3390/1and13091464

Opdam, P., Steingrover, E., & van Rooij, S. (2006). Ecological
networks: A spatial concept for multi-actor planning of
sustainable landscapes. Landscape and Urban Planning,
75(3-4), 322-332.
https://doi.org/10.1016/j.landurbplan.2005.02.015

Palermo, S. A., Turco, M., Pirouz, B., Presta, L., Falco, S.,
Stefano, A. D., & Piro, P. (2023). Nature-based solutions
for urban stormwater management: An overview. IOP
Conference Series: Earth and Environmental Science,
1196(1), 012027. https://doi.org/10.1088/1755-
1315/1196/1/012027

Pan, L., Gan, W., Chen, J., & Ren, K. (2023). An integrated model
for constructing urban ecological networks and
identifying the ecological protection priority: A case study
of Wujiang District, Suzhou. Sustainability, 15(5), 4487.
https://doi.org/10.3390/su15054487

Park, S. (2017). A preliminary study on connectivity and
perceived values of community green spaces.
Sustainability, 9(5), 692.
https://doi.org/10.3390/su9050692

Patil, S. K., Lambe, J. S., & Patil, D. A. (2025). Prioritizing flood-
prone areas in Warna Basin, India with analytic hierarchy

164


https://doi.org/10.3390/w11071465
https://doi.org/10.59490/abe.2015.13.1018
https://doi.org/10.3390/land13091464
https://doi.org/10.1016/j.landurbplan.2005.02.015
https://doi.org/10.1088/1755-1315/1196/1/012027
https://doi.org/10.1088/1755-1315/1196/1/012027
https://doi.org/10.3390/su15054487
https://doi.org/10.3390/su9050692

Peyzaj Mimarlhigi

process. Suranaree Journal of Science and Technology,
31(6), 010341. https://doi.org/10.55766/sujst-2024-06-
e04451

Redon, E., Lemonsu, A., Masson, V., Morille, B., & Musy, M.

Rojas,

(2017). Implementation of street trees within the solar
radiative exchange parameterization of TEB in SURFEX
v8.0. Geoscientific Model Development, 10(1), 385-411.
https://doi.org/10.5194/gmd-10-385-2017

C., Pino, J, & Castillo, E. J. (2013). Strategic
environmental assessment in Latin America: A
methodological proposal for urban planning in the
Metropolitan Area of Concepcion (Chile). Land Use
Policy, 30(2), 519-527.
https://doi.org/10.1016/j.landusepol.2012.04.018

Rustanto, A., Booij, M. J., & Rahatiningtyas, N. S. (2024). An

Ryser,

integrated method to develop high temporal Landsat
NDVI using free and open-source software (FOSS) GIS
application. IOP Conference Series: Earth and
Environmental Science, 1291(1), 012014.
https://doi.org/10.1088/1755-1315/1291/1/012014

R., Hirt, M. R., Haussler, J., Gravel, D., & Brose, U.
(2021). Landscape heterogeneity buffers biodiversity of
simulated meta-food-webs under global change through
rescue and drainage effects. Nature Communications,
12(1), 1-13. https://doi.org/10.1038/s41467-021-24877-0

Samways, M. J., Gaigher, R., Deacon, C., & Pryke, J. S. (2024).

Heterogeneous conservation corridors of remnant
vegetation protect biodiversity in South African timber
mosaics. Biodiversity and Conservation, 34(2), 357-379.
https://doi.org/10.1007/s10531-024-02993-9

165


https://doi.org/10.55766/sujst-2024-06-e04451
https://doi.org/10.55766/sujst-2024-06-e04451
https://doi.org/10.5194/gmd-10-385-2017
https://doi.org/10.1016/j.landusepol.2012.04.018
https://doi.org/10.1088/1755-1315/1291/1/012014
https://doi.org/10.1038/s41467-021-24877-0
https://doi.org/10.1007/s10531-024-02993-9

Peyzaj Mimarlhigi

Semeraro, T., Scarano, A., Buccolieri, R., Santino, A., &
Aarrevaara, E. (2021). Planning of urban green spaces: An
ecological perspective on human benefits. Land, 10(2),
105. https://doi.org/10.3390/1and10020105

Sezer, A., Deniz, M., & Topuz, M. (2018). Usak sehrinde okullara
erisebilirligin cografi bilgi sistemleri (CBS) ile analizi /
Analysis of accessibility of schools in Usak City via
geographical information systems (GIS). Journal of
History Culture and Art Research, 7(5), 470-482.
https://doi.org/10.7596/taksad.v7i5.1802

Shi, F., Liu, S., An, Y., Sun, Y., Zhao, S., Liu, Y., & Li, M.
(2020).  Spatio-temporal dynamics of landscape
connectivity and ecological network construction in Long
Yangxia Basin at the Upper Yellow River. Land, 9(8),
265. https://doi.org/10.3390/1and9080265

Shi, X., Qin, M., Li, B., & Zhang, D. (2021). A framework for
optimizing green infrastructure networks based on
landscape connectivity and ecosystem  services.
Sustainability, 13(18), 10053.
https://doi.org/10.3390/su131810053

Soverel, N. O., Coops, N. C., White, J. C., & Wulder, M. A.
(2009). Characterizing the forest fragmentation of
Canada’s national parks. Environmental Monitoring and
Assessment, 164(1-4), 481-499.
https://doi.org/10.1007/s10661-009-0908-7

Statuto, D., Cillis, G., & Picuno, P. (2017). Using historical maps
within a GIS to analyze two centuries of rural landscape
changes in Southern Italy. Land, 6(3), 65.
https://doi.org/10.3390/land6030065

Sturiale, L., & Scuderi, A. (2019). The role of green
infrastructures in urban planning for climate change

166


https://doi.org/10.3390/land10020105
https://doi.org/10.7596/taksad.v7i5.1802
https://doi.org/10.3390/land9080265
https://doi.org/10.3390/su131810053
https://doi.org/10.1007/s10661-009-0908-7
https://doi.org/10.3390/land6030065

Peyzaj Mimarlhigi

adaptation. Climate, 7(10), 119.
https://doi.org/10.3390/cli7100119

Sun, Y., Xie, S., & Zhao, S. (2019). Valuing urban green spaces

in mitigating climate change: A city-wide estimate of
aboveground carbon stored in urban green spaces of
China’s capital. Global Change Biology, 25(5), 1717-
1732. https://doi.org/10.1111/gcb.14566

Thinh, D., Huang, J., Cheng, Y., & Truong, T. C. T. (2018). Da

Nang green space system planning: An ecology landscape
approach. Sustainability, 10(10), 3506.
https://doi.org/10.3390/su10103506

Tigen, M. G., & Ozcan, O. (2025). Sustainable green corridor

planning in Tekirdag, Turkey, using the least-cost path
approach. Edelweiss Applied Science and Technology,
9(2), 276-288.
https://doi.org/10.55214/25768484.v9i2.4465

Tu, M., & Chen, W. (2023). Field measurement of the dynamic

interaction between urban surfaces and microclimates in
humid subtropical climates with multiple sensors.
Sensors, 23(24), 9835. https://doi.org/10.3390/s23249835

Uddin, M. A. (2025). Dynamics of land use and land cover

changes in Keraniganj Upazila: Impacts of rapid urban
expansion near Dhaka City. Jagannath University Journal
of Life and Earth Sciences, 10(1), 91-122.
https://doi.org/10.3329/jnujles.v10i1.85065

Varquez, A. C. G., Dong, S., Hanaoka, S., & Kanda, M. (2020).

Improvement of an urban growth model for railway-
induced urban expansion. Sustainability, 12(17), 6801.
https://doi.org/10.3390/su12176801

Virtanen, E., Viitasalo, M., Lappalainen, J., & Moilanen, A.

(2018). Evaluation, gap analysis, and potential expansion

167


https://doi.org/10.3390/cli7100119
https://doi.org/10.1111/gcb.14566
https://doi.org/10.3390/su10103506
https://doi.org/10.55214/25768484.v9i2.4465
https://doi.org/10.3390/s23249835
https://doi.org/10.3329/jnujles.v10i1.85065
https://doi.org/10.3390/su12176801

Peyzaj Mimarlhigi

of the Finnish marine protected area network. Frontiers in
Marine Science, 5, 402.
https://doi.org/10.3389/fmars.2018.00402

Wang, C., Wang, Z., & Yang, J. (2018). Cooling effect of urban
trees on the built environment of contiguous United
States. Earth’s Future, 6(8), 1066-1081.
https://doi.org/10.1029/2018ef000891

Wang, H., Tang, L., Qiu, Q., & Chen, H. (2020). Assessing the
impacts of urban expansion on habitat quality by
combining the concepts of land use, landscape, and habitat
in two urban agglomerations in China. Sustainability,
12(11), 4346. https://doi.org/10.3390/su12114346

Whiteside, T., Boggs, G., & Maier, S. (2011). Comparing object-
based and pixel-based classifications for mapping
savannas. International Journal of Applied Earth
Observation and Geoinformation, 13(6), 884-893.
https://doi.org/10.1016/j.jag.2011.06.008

Wungo, G. L., Kurniati, R., & Arbaniya, Z. (2024). Sustainable
urban form: A key element for urban design in Selomerto
Sub-District. 10P Conference Series: Earth and
Environmental Science, 1394(1), 012009.
https://doi.org/10.1088/1755-1315/1394/1/012009

Xu, T., Zhou, D., & Li, Y. (2022). Integrating ANNs and cellular
automata-Markov chain to simulate urban expansion with
annual land use data. Land, 11(7), 1074.
https://doi.org/10.3390/1and11071074

Zhang, J., Noman, M., Ali, A, Ali, Z., Qayyum, S., Khan, A. A,
& Sherwani, M. (2025). A moderated mediation model
linking stakeholder integration to green innovation: A
stakeholder theory perspective. Business Strategy and the

168


https://doi.org/10.3389/fmars.2018.00402
https://doi.org/10.1029/2018ef000891
https://doi.org/10.3390/su12114346
https://doi.org/10.1016/j.jag.2011.06.008
https://doi.org/10.1088/1755-1315/1394/1/012009
https://doi.org/10.3390/land11071074

Peyzaj Mimarlhigi

Environment, 34(3), 3764-3780.
https://doi.org/10.1002/bse.4161

Zhang, S., Li, X,, Chen, Z., & Ouyang, Y. (2022). A bibliometric
analysis of the study of urban green spaces and health
behaviors. Frontiers in Public Health, 10, 1005647.
https://doi.org/10.3389/fpubh.2022.1005647

Zhou, S., Song, Y., Li, Y., Wang, J., & Zhang, L. (2022).
Construction of ecological security pattern for plateau
lake based on MSPA-MCR model: A case study of
Dianchi Lake Area. Sustainability, 14(21), 14532.
https://doi.org/10.3390/su142114532

Zhu, W., Li, Y., Luan, K., Qiu, Z., He, N., Zhu, X., & Zou, Z.
(2024). Forest canopy height retrieval and analysis using
random forest model with multi-source remote sensing
integration. Sustainability, 16(5), 1735.
https://doi.org/10.3390/su16051735

169


https://doi.org/10.1002/bse.4161
https://doi.org/10.3389/fpubh.2022.1005647
https://doi.org/10.3390/su142114532
https://doi.org/10.3390/su16051735

Peyzaj Mimarlhigi

GREEN INFRASTRUCTURE AND
STORMWATER MANAGEMENT IN URBAN
AREAS: APPROACHES, METHODS AND
IMPLEMENTATION DYNAMICS

Fatih BEKIRYAZICI!

1. INTRODUCTION

Stormwater management in urban areas has become an
increasingly complex planning and design challenge due to
intensified urbanization pressures, climate change, and
transformations in land use patterns. Within the natural
hydrological cycle, a significant portion of rainfall is retained by
soil, infiltrates into the ground, or is delayed through vegetation
before becoming surface runoff. However, the expansion of
impervious surfaces during urban development disrupts this
balance, causing rainfall to rapidly convert into surface runoff
(Paul and Meyer, 2001). This process not only increases runoff
volumes but also leads to a range of interconnected problems,
including heightened flood risk, deterioration of water quality,
and additional pressure on urban infrastructure systems.
Conventional grey infrastructure approaches have traditionally
addressed these issues by rapidly collecting and conveying
stormwater away from urban areas. Such approaches, however,
treat stormwater as a waste to be disposed of rather than as a
resource, often resulting in solutions that lack long term
sustainability (Barbosa et al., 2012).
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In recent years, green infrastructure based approaches
have emerged as alternative and complementary strategies in
stormwater management. Green infrastructure aims to retain,
delay, and regulate stormwater within the urban environment
through vegetation, soil based systems, and semi natural
elements. These approaches offer the potential to simultaneously
reduce surface runoff, mitigate flood risk, enhance infiltration,
and improve water quality (Ahiablame et al., 2012).

Addressing stormwater management solely as an
engineering driven drainage issue has led to significant
implementation challenges, particularly in cities with diverse
climatic and spatial characteristics. In high rainfall regions,
poorly scaled or context-insensitive solutions often fail to deliver
expected performance and may even generate additional risks
(McDonnell et al.,, 1997). Consequently, contemporary
stormwater management requires an integrated perspective that
considers hydrological processes alongside urban form, land use,
and maintenance and governance frameworks.

The purpose of this book chapter is to present a
comprehensive conceptual and methodological framework that
enhances understanding of the relationship between green
infrastructure and stormwater management in urban areas. The
chapter first introduces the fundamental concepts related to green
infrastructure and stormwater management, followed by a
detailed discussion of stormwater management objectives and
functions, including surface runoff control, flood mitigation,
infiltration, rainwater harvesting, and water quality improvement.
In doing so, the chapter aims to provide a solid theoretical
foundation for both academic research and planning and design
practices.
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2. GREEN INFRASTRUCTURE AND
STORMWATER MANAGEMENT:
CONCEPTUAL FRAMEWORK

Green infrastructure is commonly defined as a spatial
network that supports ecological processes and maintains the
continuity of natural systems within urban areas. This network
consists of vegetation, soil systems, water bodies, and semi-
natural elements, designed not only for aesthetic or recreational
purposes but also to sustain ecosystem services. In the context of
stormwater management, green infrastructure serves as a
mechanism to restore balance to disrupted components of the
urban hydrological cycle (Fletcher et al., 2015).

Conventional grey infrastructure systems primarily focus
on rapidly collecting and conveying stormwater away from urban
spaces through pipe networks. While this approach may
temporarily control surface runoff, it often disrupts natural
infiltration processes, limits groundwater recharge, and weakens
the cyclical role of water within ecosystems. In contrast, green
infrastructure aims to retain, delay, and manage stormwater
within the urban environment by mimicking natural hydrological
processes. From this perspective, green infrastructure represents
not only an engineering solution but also a spatial and ecological
planning approach (Ahiablame et al., 2012).

In international literature, the relationship between green
infrastructure and stormwater management is framed through
several conceptual approaches. Low Impact Development (LID)
emphasizes source control through small scale, distributed
practices (Jia et al., 2015). Similarly, Sustainable Urban Drainage
Systems (SUDS) and Water Sensitive Urban Design (WSUD)
conceptualize stormwater not merely as a drainage issue but as an
integral component of urban design (Bartons and Arton, 2007,
Ferrans et al., 2022). The shared principle across these approaches
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iIs the prioritization of on site retention and controlled
management of stormwater rather than rapid conveyance
(Bekiryazici, 2023).

The conceptual link between green infrastructure and
stormwater management is fundamentally shaped by the spatial
organization of hydrological processes. Key mechanisms such as
interception, infiltration, surface runoff, and evapotranspiration
can be reconfigured through green infrastructure components.
Vegetation and soil layers, in particular, prevent rainfall from
immediately becoming surface runoff, allowing water to be stored
and delayed within the urban fabric. Trees and green spaces play
a critical role in this process, extending beyond visual benefits to
directly influence stormwater retention and delay (Berland et al.,
2017).

However, it would be misleading to suggest that green
infrastructure alone provides a universally sufficient solution for
stormwater management. Soil conditions, groundwater levels,
rainfall regimes, and urban density significantly influence the
effectiveness of green infrastructure practices. In high-rainfall
cities, infiltration-based solutions may exhibit limited
performance and fail to deliver anticipated hydrological benefits.
Accordingly, the conceptual framework must address green
infrastructure as a context-sensitive and multi-scalar planning
strategy rather than a one-size-fits-all solution (McDonnell et al.,
1997).

Urban open spaces and urban furniture elements can also
be considered integral components of green infrastructure
systems. At the local scale, open space design, the use of
permeable surfaces, and the placement of urban furniture directly
affect the behavior of stormwater within urban settings. Studies
conducted in the Turkish context indicate that sustainable open
space and urban furniture design can enhance the effectiveness of
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green infrastructure applications (Dinger et al., 2020). This
highlights the importance of addressing green infrastructure not
only through large-scale systems but also through design details
that shape everyday urban spaces.

3. OBJECTIVES AND FUNCTIONS OF
STORMWATER MANAGEMENT

Stormwater management represents a multidimensional
process that extends beyond the conventional practice of
conveying rainfall away through drainage systems.
Contemporary approaches aim to regulate the behavior of
stormwater within urban systems by jointly addressing
hydrological, ecological, and spatial processes. Within this
framework, stormwater management encompasses a set of core
functions, including the reduction of surface runoff, mitigation of
flood risk, enhancement of infiltration, rainwater harvesting, and
improvement of water quality (Ferrans et al., 2022).

This section examines the primary objectives and
functions of stormwater management under five main headings,
with each function discussed in relation to green infrastructure
from both conceptual and practical perspectives.

3.1. Control and Reduction of Surface Runoff

The control and reduction of surface runoff constitute one
of the most fundamental objectives of urban stormwater
management. During urbanization, the replacement of natural
surfaces with impervious materials such as asphalt and concrete
significantly limits rainfall-soil interaction, causing precipitation
to rapidly transform into surface runoff. As a result, rainfall
bypasses natural regulatory processes within the hydrological
cycle and imposes immediate pressure on urban drainage systems
(Fryd et al., 2012).
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Increased surface runoff not only burdens drainage
infrastructure but also intensifies flood frequency, accelerates the
transport of pollutants through surface waters, and generates
abrupt changes in flow regimes within urban water systems.
Consequently,  contemporary  stormwater  management
approaches prioritize the reduction and delay of runoff at its
source. This principle aims to retain stormwater within the urban
environment for as long as possible and to maintain its interaction
with natural processes (Ahiablame et al., 2012).

Green infrastructure practices provide effective tools for
controlling surface runoff. Systems such as permeable
pavements, rain gardens, bioswales, and green roofs prevent
rainfall from immediately becoming runoff by enabling
temporary storage on the surface or within soil profiles. Findings
from hydrological modeling studies demonstrate that, when
appropriately designed and context-sensitive, these practices can
significantly reduce runoff volumes (Bekiryazici and Acar,
2024).

However, the effectiveness of green infrastructure in
reducing surface runoff varies depending on site-specific
conditions. In regions with high rainfall intensity, rapid soil
saturation and limited infiltration capacity may restrict the
performance of certain green infrastructure solutions. Studies
examining the influence of infiltration rate changes on runoff
generation indicate that once specific thresholds are exceeded,
surface runoff may again become the dominant process (Zhang et
al., 2019).

These findings highlight that surface runoff control cannot
rely on isolated interventions alone but requires a multi-
component and multi-scalar systems approach. Integrating green
infrastructure with urban planning decisions, land-use patterns,
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and maintenance strategies is essential for achieving long-term
and sustainable reductions in surface runoff.

3.2. Flood Risk Mitigation

Flood risk mitigation represents one of the most critical
objectives of urban stormwater management. The increasing
proportion of impervious surfaces associated with urbanization
causes rainfall to rapidly transform into high-discharge surface
runoff, significantly elevating flood risk, particularly during
intense precipitation events. While natural landscapes allow
rainfall to be temporally distributed and balanced within the
system, this equilibrium is largely disrupted in urban
environments (Bekiryazici, 2023).

Conventional flood control strategies have primarily
relied on the rapid conveyance of peak flows through drainage
infrastructure. Although this approach may appear to reduce flood
risk locally, it often transfers runoff downstream more quickly,
generating new flood risks in other areas. Contemporary
stormwater management perspectives therefore emphasize that
flood mitigation cannot be achieved solely through hydraulic
capacity expansion, but rather through an integrated
understanding of rainfall-runoff relationships (Fletcher et al.,
2015).

Green infrastructure based solutions contribute to flood
mitigation primarily by reducing peak discharge and extending
runoff travel time. Practices such as rain gardens, bioswales,
green roofs, and urban green spaces provide temporary storage of
stormwater within the urban system, thereby limiting abrupt
increases in flow. Evidence from hydrological modeling studies
indicates that when appropriately scaled and spatially distributed,

these practices can substantially reduce flood risk (Bekiryazici
and Acar, 2024).

176



Peyzaj Mimarlhigi

However, addressing flood risk exclusively through
physical infrastructure measures is insufficient. Flood risk is also
closely linked to patterns of urban land use, building density, and
human behavior. Risk analysis studies highlight that household-
level adaptive behaviors and awareness play a significant role in
flood risk reduction, alongside structural measures (Haer et al.,
2017). This underscores that stormwater management is not
solely a technical issue but also encompasses social and
governance dimensions.

In high-rainfall cities, flood mitigation strategies must
consider the context-sensitive application of green infrastructure.
In areas with limited infiltration capacity, green infrastructure
should be designed not primarily as a flood prevention tool but as
a mechanism for runoff delay and temporary storage. This
perspective enables green infrastructure to be positioned not as a
substitute for grey infrastructure, but as a complementary
component within an integrated flood management system.

In conclusion, flood risk mitigation is a complex objective
that cannot be reduced to isolated interventions. Integrating the
hydrological functions of green infrastructure with planning
decisions, land-use strategies, and governance frameworks is
essential for developing urban systems that are more resilient to
flooding.

3.3. Infiltration and Groundwater Recharge

Infiltration and groundwater recharge represent one of the
most critical yet often underemphasized functions of stormwater
management, particularly in terms of long-term urban water
balance. Within the natural hydrological cycle, a substantial
portion of rainfall infiltrates through soil profiles, replenishing
groundwater systems and maintaining dynamic interactions
between surface and subsurface waters. In urban environments,
however, this process is largely disrupted due to the expansion of
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impervious surfaces and the degradation of soil structure
(Fletcher et al., 2015).

Green infrastructure approaches aim to reestablish soil-
plant-water interactions in order to enhance infiltration and
support groundwater recharge. Practices such as infiltration
trenches, rain gardens, and permeable surface systems encourage
rainfall to infiltrate into the soil rather than rapidly converting into
surface runoff. Under suitable ground conditions, these practices
can contribute to both runoff reduction and the replenishment of
groundwater resources (Bekiryazici and Acar, 2024).

Nevertheless, assuming that infiltration-based solutions
universally produce positive outcomes in urban contexts can be
misleading. Compacted soils, clay-dominated substrates, and
areas with high groundwater tables often exhibit severely limited
infiltration capacity. In such settings, rainfall infiltration remains
restricted, and surface runoff reemerges as the dominant
hydrological process. Several studies have demonstrated that
limitations in infiltration rates directly influence the overall
performance of stormwater management systems (Zhang et al.,
2019).

Another significant constraint associated with infiltration
practices in urban areas relates to the complexity of subsurface
systems. The concept of *“urban Kkarst” highlights how
underground infrastructure, drainage networks, and artificial
voids can redirect water flow in unexpected ways. In these
environments, infiltration practices may lead to unintended water
accumulation, infrastructure damage, and localized saturation
problems (Bonneau et al., 2017).

From a groundwater recharge perspective, the potential
benefits of infiltration should be evaluated at regional and
catchment scales. While infiltration can reduce surface runoff in
the short term, it may contribute to the long-term sustainability of
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water resources if properly aligned with soil characteristics and
groundwater  dynamics.  Otherwise, infiltration  based
interventions may fail to deliver anticipated hydrological benefits
and instead introduce new risks (Bekiryazici, 2023).

Accordingly, infiltration and groundwater recharge
should not be treated as automatic outcomes of green
infrastructure implementation, but rather as context-specific
objectives requiring careful planning. The role of infiltration
within stormwater management must be positioned within a
holistic systems framework that simultaneously addresses runoff
reduction, flood mitigation, and broader urban water management
goals.

3.4. Rainwater Harvesting, Storage and Reuse

Rainwater harvesting, storage, and reuse practices extend
stormwater management beyond runoff control and flood
mitigation by framing rainfall as a resource rather than merely a
flow to be managed. Within this approach, stormwater is
considered a supplementary water source capable of reducing
urban water demand under appropriate conditions. Increasing
water scarcity and climate change—induced uncertainties have
further amplified the relevance of rainwater reuse within urban
water management strategies (Aladenola and Adeboye, 2010).

Rainwater harvesting systems typically rely on collecting
runoff from roof surfaces and storing it in tanks after accounting
for initial wash-off losses. The collected water is commonly used
for non-potable purposes such as landscape irrigation, cleaning
activities, and toilet flushing. Studies conducted on large building
complexes demonstrate that well-designed rainwater harvesting
systems can significantly reduce reliance on municipal water
supplies (Ward et al., 2012).
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However, the effectiveness of rainwater harvesting and
reuse practices is strongly influenced by variables such as rainfall
patterns, roof catchment area, storage capacity, and consistency
of water use. In regions with irregular seasonal rainfall, limited
storage volumes or extended dry periods may constrain system
performance. This highlights that rainwater harvesting should not
be viewed as a standalone solution but rather as a complementary
component within integrated stormwater management strategies
(Aladenola and Adeboye, 2010).

Beyond direct water savings, rainwater harvesting
contributes indirectly to stormwater management by reducing the
volume of runoff entering drainage systems during intense
rainfall events. On-site storage can temporarily retain rainfall,
thereby lowering peak flows and alleviating pressure on urban
drainage infrastructure. The extent of this contribution, however,
depends on system scale and spatial distribution (Fletcher et al.,
2015).

Another critical consideration in rainwater harvesting
systems is water quality and maintenance requirements.
Inadequate filtration, insufficient maintenance, or mismatches
between water quality and intended use can compromise system
performance and pose risks to users. Accordingly, rainwater
harvesting and reuse should be addressed not only through
technical design but also through long-term operation and
maintenance planning.

In conclusion, rainwater harvesting, storage, and reuse
represent the resource-oriented dimension of stormwater
management. The effectiveness of these practices at the urban
scale depends on their integration with other green infrastructure
solutions and context-sensitive planning approaches. Treating
stormwater as a resource yields meaningful and sustainable
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outcomes only when embedded within a holistic stormwater
management framework.

3.5. Water Quality Improvement and Ecosystem
Services

Water quality improvement represents one of the most
critical functions of stormwater management, although it is often
overshadowed by objectives related to runoff control and flood
mitigation. In urban environments, stormwater interacts with a
wide range of pollutants, including heavy metals, suspended
solids, nutrients, and micro-contaminants, which are transported
to receiving waters through surface runoff. This process adversely
affects not only surface and groundwater quality but also the
integrity of urban ecosystems (Paul and Meyer, 2001).

Conventional drainage systems prioritize the rapid
conveyance of stormwater and therefore offer limited capacity for
pollutant retention or treatment. In contrast, green infrastructure
practices enable stormwater to be retained within the urban
environment for longer periods, facilitating physical, chemical,
and biological processes that contribute to water quality
improvement. Soil layers, plant root systems, and microbial
activity play key roles in filtering, transforming, and retaining
pollutants before they reach aquatic systems (Fletcher et al.,
2015).

Vegetation, and trees in particular, provide multiple
ecosystem services related to stormwater quality. Through
canopy interception, trees delay the conversion of rainfall into
surface runoff, while their root systems enhance soil structure and
filtration capacity. These processes reduce the transport of
pollutants and lower contaminant concentrations within urban
stormwater flows (Xiao and McPherson, 2016).
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The effectiveness of green infrastructure practices in
improving water quality varies depending on application type,
plant selection, and maintenance conditions. Systems such as rain
gardens and bioswales are effective in retaining suspended solids
and certain heavy metals, whereas green roofs and permeable
surfaces primarily improve the quality of first-flush runoff.
Without adequate maintenance, however, pollutant accumulation
may reduce system performance and generate new management
challenges (Ward et al., 2012).

Water quality improvement should also be assessed from
an ecosystem services perspective rather than solely through
technical performance indicators. In addition to stormwater
treatment, green infrastructure provides co-benefits such as
microclimate regulation, biodiversity support, and enhanced
urban livability. This multifunctional character underscores why
green infrastructure should be regarded not merely as an
engineering solution but as a comprehensive environmental
planning tool (Bekiryazic1 2024b).

In conclusion, improving water quality and supporting
ecosystem services are integral components of effective
stormwater management. The potential of green infrastructure in
this regard becomes meaningful only through appropriate design,
suitable vegetation selection, and sustainable maintenance
strategies. Ultimately, the success of stormwater management
depends not only on controlling water quantity but also on
managing water quality within urban systems.

4. GREEN INFRASTRUCTURE PRACTICES AND
DESIGN APPROACHES

Green infrastructure practices serve as spatial tools that
translate stormwater management objectives into tangible design
solutions. These practices aim to regulate stormwater behavior

182



Peyzaj Mimarlhigi

within urban systems by simultaneously addressing multiple
functions, including runoff reduction, flow delay, enhanced
infiltration, and water quality improvement. However, the
effectiveness of green infrastructure depends not only on the type
of application but also on design strategies, spatial context, and
maintenance conditions (Ferrans et al., 2022).

A fundamental design principle of green infrastructure is
the management of stormwater at its source. Rather than
collecting and conveying runoff to a single outlet, this approach
emphasizes distributed, small-scale interventions embedded
within the urban fabric. From this perspective, green
infrastructure should be regarded not as a replacement for
centralized drainage systems but as a complementary system that
enhances their performance. Design processes must therefore
consider not only individual application efficiency but also
cumulative effects at the urban scale (Ahiablame et al., 2012).

Permeable pavements represent one of the most widely
applied green infrastructure solutions in urban open spaces. These
systems facilitate the movement of rainfall into underlying layers,
reducing surface runoff and supporting infiltration. Nevertheless,
their performance is highly dependent on sub-base design,
maintenance frequency, and soil characteristics. Inadequate
maintenance may result in clogging of pore spaces, significantly
reducing system permeability (Bekiryazici and Acar, 2024).

Rain gardens and bioswales provide combined
hydrological and ecological functions within green infrastructure
systems. By temporarily storing runoff and extending flow
duration, these practices contribute to both runoff control and
water quality improvement through soil and vegetation-based
processes. Plant selection, soil composition, and hydraulic
capacity alignment are critical design factors that determine the
success of these systems (Fletcher et al., 2015).
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Green roofs enhance the applicability of green
infrastructure in densely built urban areas by introducing
vegetated layers on roof surfaces. These systems retain a portion
of rainfall, delay runoff generation, and reduce runoff volumes.
However, the extent of their contribution to stormwater
management varies according to climatic conditions, substrate
depth, and vegetation composition (Ward et al., 2012).

Urban green spaces and blue—green systems ensure the
continuity of green infrastructure at the city scale. Parks, green
corridors, and natural water bodies provide opportunities for
stormwater storage and flow attenuation. The effectiveness of
these areas depends on their integration with urban design
decisions and land-use planning. Fragmented and disconnected
green spaces often limit the hydrological benefits expected from
green infrastructure networks (Paul and Meyer, 2001).

In conclusion, while green infrastructure practices offer
robust tools for stormwater management, their success relies on
context-sensitive design and planning approaches. When
application type, scale, and spatial distribution are aligned with
urban hydrological processes and land-use patterns, green
infrastructure can deliver effective and sustainable stormwater
management outcomes.

5. EVALUATION AND MODELLING METHODS

Assessing the effectiveness of green infrastructure—based
stormwater management practices requires the application of
appropriate evaluation and modelling methods. These processes
extend beyond measuring the technical performance of individual
interventions and include the comparison of impacts, scenarios,
and decision alternatives across multiple scales. Due to the
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inherent complexity of urban hydrological processes, stormwater
management evaluations often rely on the combined use of
quantitative modelling and multi-criteria assessment approaches
(Fletcher et al., 2015).

Hydrological modelling represents one of the most widely
used tools in stormwater management evaluation. Such models
numerically represent rainfall runoff relationships, enabling the
analysis of variables such as runoff volume, peak discharge, flow
duration, and storage capacity. Models developed for urban
environments incorporate parameters related to imperviousness,
land use, and drainage infrastructure, allowing different
management scenarios to be compared. These tools are
particularly valuable for anticipating the potential hydrological
impacts of green infrastructure practices (Paul and Meyer, 2001).

However, the direct applicability of modelling outcomes
depends heavily on the accuracy and context-sensitivity of model
inputs. The temporal resolution of rainfall data, the representation
of soil properties, and the parameterization of green infrastructure
components strongly influence model reliability. Previous studies
emphasize that models applied in high-rainfall regions may
generate misleading results if local site conditions are not
adequately represented (Bekiryazici, 2023).

The limitations of hydrological modelling have increased
the relevance of multi-criteria decision-making methods in
stormwater management. These approaches enable the
simultaneous consideration of hydrological performance
alongside economic, environmental, and spatial criteria. Through
multi-criteria assessment, green infrastructure alternatives can be
evaluated not only in terms of technical efficiency but also with
respect to feasibility and sustainability (Bekiryazici and Acar,
2024).
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Evaluation indicators vary according to the objectives of
stormwater management. Metrics such as peak discharge and
runoff volume are central to objectives related to runoff reduction
and flood mitigation, whereas pollutant loads, filtration capacity,
and vegetation performance gain importance when water quality
and ecosystem services are considered. This diversity of
indicators demonstrates that no single metric can adequately
capture all dimensions of stormwater management (Fletcher et
al., 2015).

Scale is another critical dimension in evaluation and
modelling processes. Assessments conducted at parcel, street,
neighborhood, and catchment scales often vyield different
priorities and outcomes. While small-scale interventions may
produce noticeable local effects, achieving meaningful results at
the urban scale requires consideration of spatial distribution and
interactions among  practices.  Accordingly, evaluation
frameworks should be designed to account for cross-scale
relationships (Bach et al., 2014).

In conclusion, evaluating green infrastructure and
stormwater management practices involves a level of complexity
that cannot be addressed through a single method. The integrated
use of hydrological modelling, multi-criteria decision-making,
and context-specific indicators enables more realistic and
actionable outcomes. This holistic approach plays a critical role
in strengthening the link between scientific knowledge and
planning and design decisions in stormwater management.

6. CHALLENGES AND LIMITATIONS IN
IMPLEMENTATION

Although  green infrastructure—based  stormwater
management approaches demonstrate substantial potential in
conceptual and empirical studies, their implementation is often
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constrained by a range of technical, spatial, and governance-
related limitations. These constraints frequently result in
underperformance or long-term sustainability challenges.
Consequently, the effectiveness of green infrastructure in
stormwater management must be assessed not only through
design principles but also through implementation and
operational conditions (Fletcher et al., 2015).

One of the primary challenges in practice is the lack of
context-sensitive application. Many green infrastructure solutions
proposed in the literature are developed for specific climatic and
soil conditions and may fail to deliver expected hydrological
benefits when transferred directly to different urban contexts. In
high-rainfall cities in particular, infiltration-based practices often
exhibit limited effectiveness due to soil saturation and elevated
groundwater levels (Bekiryazici, 2023).

Another critical limitation arises from the disconnect
between design and implementation. While green infrastructure
systems are often conceptually well-designed, insufficient
attention to material selection, construction details, and
workmanship during implementation can significantly reduce
system performance. This issue is especially evident in permeable
surfaces and biologically based filtration systems. In addition,
inadequate post-construction maintenance frequently leads to
rapid functional decline (Ward et al., 2012).

Institutional and governance constraints also play a
significant role in limiting the widespread adoption of green
infrastructure. Stormwater management responsibilities are
commonly distributed across multiple agencies and disciplines,
leading to coordination challenges and fragmented decision-
making. Furthermore, the long-term maintenance and monitoring
requirements of green infrastructure demand a level of
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institutional commitment that is often underestimated compared
to conventional infrastructure systems (Fletcher et al., 2015).

Public awareness and user behavior constitute another
important dimension influencing the success of green
infrastructure implementation. Individual perceptions of flood
risk and household-level adaptive behaviors can affect both the
acceptance and effectiveness of stormwater management
measures. Behavioral risk analysis studies indicate that when
technical solutions are complemented by increased awareness and
adaptive practices, flood risk reduction outcomes can be
significantly enhanced (Haer et al., 2017).

Finally, insufficient monitoring and evaluation represent
a major limitation in green infrastructure implementation. Many
projects are not systematically monitored after construction, and
the resulting data are rarely incorporated into subsequent design
and planning decisions. This gap hinders the development of
green infrastructure as a learning system and disrupts the
feedback loop between practice and knowledge generation (Paul
and Meyer, 2001).

In summary, the challenges encountered in green
infrastructure and stormwater management implementation
extend beyond technical shortcomings. Addressing climatic and
spatial context, design—implementation consistency, institutional
capacity, maintenance requirements, and social factors
collectively enables a more realistic and sustainable assessment
of green infrastructure potential.

7. LOCAL CONTEXTUAL ASSESSMENT AND
CONCLUSIONS

The effectiveness of green infrastructure—based
stormwater management approaches largely depends on their
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compatibility with the physical, spatial, and governance
characteristics of the local context in which they are implemented.
Factors such as rainfall regime, soil conditions, building density,
and the configuration of open spaces directly influence the
hydrological performance of green infrastructure practices.
Accordingly, stormwater management should be addressed not
through universal solutions but through context-sensitive
approaches that account for local conditions (Fletcher et al.,
2015).

At the local scale, open space design and urban furniture
elements play a significant role in determining the functionality
of green infrastructure systems. The use of permeable surfaces,
the placement of urban furniture, and the continuity of open
spaces directly affect stormwater behavior within urban
environments. Studies conducted in the Turkish context indicate
that sustainable open space and urban furniture design can
enhance the hydrological and ecological contributions of green
infrastructure practices (Dincer et al., 2020). These findings
suggest that green infrastructure should be evaluated not only
through large-scale systems but also through design details that
shape everyday urban spaces.

Planning green infrastructure in high-rainfall cities
requires particular attention. In such contexts, limited infiltration
capacity may constrain the performance of certain green
infrastructure solutions. Therefore, local stormwater management
strategies should integrate infiltration-based practices with
approaches focused on runoff delay, storage, and controlled
conveyance. This perspective enables green infrastructure to
function as a complementary component to grey infrastructure
systems rather than as a direct substitute (Bekiryazici, 2023).

The conceptual framework presented in this chapter
evaluates the role of green infrastructure in stormwater
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management from a multidimensional perspective. The reduction
of surface runoff, mitigation of flood risk, enhancement of
infiltration, rainwater harvesting and reuse, and improvement of
water quality emerge as interconnected functions that must be
considered collectively. Each function gains significance not in
isolation but as part of an integrated urban system (Bekiryazici
202443).

From an evaluation and modelling standpoint, it is evident
that stormwater management cannot be adequately assessed using
a single performance indicator. The combined use of hydrological
modelling, multi-criteria decision-making approaches, and
context-specific indicators allows for more realistic and
actionable outcomes. This holistic evaluation framework
strengthens the connection between scientific knowledge and
planning and design decisions (Bekiryazici and Acar, 2024).

In conclusion, green infrastructure and stormwater
management should not be regarded solely as technical solutions.
Successful implementation requires an interdisciplinary
perspective, context-sensitive design strategies, and long-term
maintenance and monitoring processes. While this chapter
highlights the potential of green infrastructure in stormwater
management, it also emphasizes the limitations that must be
addressed to realize this potential in a realistic and sustainable
manner.

Within this context, the chapter aims to provide a
comprehensive theoretical foundation for graduate studies,
academic research, and urban planning and design practices.
Reconsidering the role of green infrastructure in stormwater
management through system-based and locally adapted
approaches will contribute to the development of more resilient
and sustainable urban environments.
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KENTSEL YESIL ALANLARIN ZAMANSAL VE
MEKANSAL DEGIiSIMININ UZAKTAN
ALGILAMA TABANLI ANALIZI:
KONYAALTI/ANTALYA ORNEGI

Nihat KARAKUS!
Selin YILMAZ?
Emine KAHRAMAN?

1. GIRIS

Kentsel yesil alanlar, kentlerde refah ve yasam
kalitesinin temel belirleyicilerinden biri olarak kabul edilmekte
olup parklar, bahgeler, cocuk oyun alanlari, spor alanlari, kent
ormanlari, dogal rezervler, nehir ve kiy1r bantlari, koruma
alanlar1 ile mezarliklar ve ulasim koridorlar1 gibi farkli islevlere
sahip yesil alan tiirlerini kapsamaktadir (Ger¢cek & Giiven,
2017). Kentsel alanlar icerisinde yer alan biiyiik parklar, genis
alanlara yayilan bitkilendirilmis rekreasyon alanlari, kent
ormanlart ve benzeri yesil alanlar, yesil altyapi sisteminin
¢ekirdek bilesenleri olarak tanimlanmakta ve kentsel ekosistem

biitiinligiiniin korunmasinda 6nemli rol oynamaktadirlar (Selim,
2021).

Kentsel yesil alanlar, kent sakinlerinin fiziksel, ruhsal ve
sosyal agidan daha saglikli ve konforlu bir yasam
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stirdirmelerine olanak saglayan kentsel yapinin en oOnemli
bilesenleri arasinda yer almaktadir (Olgun vd., 2022). Giinlik
yasamin stresinden uzaklasma, serbest zamanin
degerlendirilmesi, fiziksel aktivite ve sosyallesme gibi
gereksinimler, bireylerin rekreasyon alanlarma yonelmesini
artirmaktadir. Yogun yapilasmanin yasandigir kentlerde, yesil
alanlara olan ihtiya¢ her gegen giin daha da artmaktadir (Kus
Sahin & Onder, 2021). Bununla birlikte, kentsel yesil alanlar
kent sakinlerinin yagam kalitesini artirmanin yani sira, kent
ekosisteminin isleyisinde de 6nemli bir yere sahiptir.

Ekosistem  hizmetleri  ¢er¢evesinde ele  alinan
calismalarda, kentsel yesil alanlarin insan refahina ¢ok yonli
katkilar sundugu belirtilmektedir. Literatiirde ¢ogu c¢alismada
kentsel yesil alanlarin fiziksel ve zihinsel sagligi iyilestirdigi,
kentsel 1s1 adasi etkisini azalttigi, hava kalitesini artirdigi, su
dongiisiinii  diizenledigi, yasam kalitesini yiikselttigi, sosyal
etkilesimi destekledigi ve gayrimenkul degerleri {izerinde
olumlu etkiler yarattigi vurgulanmistir (McDonald vd., 2013;
Cmar vd., 2015; Derkzen vd., 2015; Zengin & Yilmaz, 2019;
Selim & Atabey, 2020; Aksoy & Arslan, 2022; Yao vd., 2025).
Bu baglamda yesil alanlarin varhigi, yalmizca kentsel ekolojik
dengenin korunmasi agisindan degil, ayn1 zamanda kentlerin
stirdiiriilebilir gelisiminin saglanmasi agisindan da temel bir
unsur olarak kabul edilmektedir (McDonald vd., 2013).

Glinlimiizde hizli niifus artis1 ve kentlesme siirecinin
beraberinde getirdigi yogun yapilagsma baskisi, kentsel yesil
alanlarin miktar ve nitelik bakimindan azalmasina yol
acmaktadir (Aksoy & Arslan, 2022). Kentlesme siireci, yalnizca
niifusun mekansal olarak biiylimesiyle sinirli kalmamakta olup
arazi Ortlisli degisimleri, dogal habitatlarin parcalanmasi ve
ekosistem hizmetlerinin kaybi gibi ¢evresel sorunlari da
beraberinde getirmektedir (McDonald vd., 2013; Kahraman &
Kaya, 2025). Ozellikle kentlesme ile biyogesitlilik arasindaki
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olumsuz iligskinin nlenmesi, yesil alanlarin korunmasi ve yesil
alanlar arasindaki baglantilarin giiglendirilmesi, stirdiiriilebilir
kent planlamasinin temel hedefleri arasinda yer almaktadir
(Wang vd., 2024). Diinya genelinde bir¢ok iilkede yesil alan
varligr siirdiiriilebilirlik ve gelismislik gostergeleri kapsaminda
degerlendirilmekte ve farkli mekénsal Glgeklerde kisi basina
diisen yesil alan miktarina iligkin standartlar belirlenmektedir.
Tiirkiye’de de kentsel yesil alanlara yonelik cesitli yasal
dizenlemeler ve planlama standartlart farkli donemlerde
yiurirliige girmistir. Mekansal Planlar Yapim Yonetmeligi’ne
gore imar planlarinda kisi bagina diisen yesil alan miktarinin ilge
Olceginde en az 10 m?, il dl¢eginde ise 15 m? olmas1 gerektigi
belirtilmektedir. Bununla birlikte bir¢ok kentte mevcut yesil
alan miktarinin niifus artisina paralel olarak yetersiz kaldig1 ve
bu durumun yasam kalitesini olumsuz etkileyen temel
sorunlardan biri olmaya devam ettigi ifade edilmektedir (Olgun
& Yilmaz, 2019; Giil vd., 2020; Satir vd., 2023). Bu nedenle
kentsel yesil alanlarin varliginin, miktariin ve dagiliminin
belirlenmesi ile zamansal ve mekansal degisimlerinin izlenmesi,
kentsel planlama calismalarinin 6nemli asamalarindan birini
olusturmaktadir (Selim & Selim, 2025).

Uzaktan algilama (UA) ve Cografi Bilgi Sistemleri
(CBS) teknolojileri, kentsel yesil alanlarin zamansal ve
mekansal degisimlerini analiz etmek i¢in gilicli ve biitiinciil
araclar sunmaktadir. Arazi Ortlisii degisimleri, bitki Ortiisii
saghigr ve kentsel dokudaki doniisiimler, bu teknolojiler
araciligiyla sayisal ve karsilastirilabilir  veriler  héline
getirilebilmektedir (ArcGIS Turkiye, 2025; Esri Living Atlas,
2025; Selim vd., 2025). Ozellikle Sentinel-2 ve Landsat uydu
verileri, farkli yillara ait yesil alan degisimlerinin izlenmesinde
yaygin olarak kullanilmakta olup bu uydu verilerinden tiiretilen
Normalize Edilmis Fark Bitki Ortiisii Indeksi (NDVI) gibi
gostergeler aracilifiyla kentsel yesil alanlarin nitel ve nicel
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degisimleri analiz edilebilmektedir (Efe & Alganci, 2023; Coslu,
2025; Aklibasinda & Ozdagric1 Ok, 2025; Waterman, 2025). Bu
yoOniiyle uzaktan algilama ve CBS tabanli yaklasimlar, kentsel
yesil alanlarin izlenmesi ve planlama siireglerine entegre

edilmesi ag¢isindan onemli karar destek sistemleri sunmaktadir
(Yilmaz vd., 2020; Kaya, 2024).

Bu ¢alisma kapsaminda Antalya ili Konyaalt1 ilgesi kent
merkezi ve yakin gevresi c¢alisma alani olarak secilmistir.
Konyaalt: ilgesi, Antalya’nin turizm ve hizmet sektorii odakl
gelisen il¢elerinden biri olup ilge merkezinde kentsel biiylime ve
mekansal donligim baskisi halen devam etmektedir (Selim,
2025; Coslu, 2025). Turkiye’nin 6nemli turizm merkezlerinden
biri olan Antalya ili Konyaalt1 kent merkezinde artan yapilasma
baskisi, kentsel yesil alanlarin siirekliligi ve korunmasi
acisindan 6nemli sorunlar ortaya g¢ikarmaktadir. Bu nedenle
Konyaalti ilgesi, kentsel yesil alanlarin zamansal ve mekansal
degisiminin UA ve CBS teknikleriyle analiz edilmesi agisindan
uygun bir c¢alisma alani niteligi tasimaktadir. Calisma
kapsaminda Konyaalt1 ilgesinde 2016 ve 2024 yillarinin kentsel
yesil alan haritalarinin NDVI temelli analizlerle olusturulmasi
ve yesil alanlarin zamansal degisimlerinin degerlendirilmesi
hedeflenmistir.

2. CALISMA ALANI

Konyaalti ilgesi, Tiirkiye’nin glineyinde Antalya ilinin
bat1 kiyisinda kent merkezine birlesik konumlanmistir (Sekil 1).
Kuzeyde Beydaglari ile giineyde ise Akdeniz ile sinirlanmis
olan ilgenin giiney kiyist boyunca Konyaaltt Plaji yer
almaktadir. Antalya ilinin 19 ilgesinden biri olan Konyaalti,
doguda Muratpasa, kuzeyde Ddsemealti ve Kepez,
kuzeybatisinda Korkuteli, batida Kumluca ve giineyde Kemer
ilgeleriyle simir  komsusudur (Antalya Valiligi, 2025).
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Bunyesinde 39 mahalle bulunduran Konyaalti ilgesinin 2024 y1li
nifusu TUIK verilerine gére 196079 kisidir (Konyaalt:
Kaymakamligi, 2025; TUIK, 2025). ilgenin baslica ekonomik ve
ticari faaliyetini kiy1 kesimlerde turizm ve hizmet sektorii, i¢
kesimlerdeki ovalik ve yiiksek kirsal bolgelerde ise tarim ve
hayvancilik olusturmaktadir (Konyaalti Kaymakamligi, 2025).
Ilge ekonomisinde yaz doneminde baskin olan deniz turizminin
yaninda Antalya ili genelinde oldugu gibi kiiltlir turizmi, doga
ve spor turizmi ve saglik turizmi gibi bircok alternatif turizm
cesitleri de sunulmaktadir (BAKA, 2012). Calisma alan1 3060
ha olup kent merkezi ve gevresi kapsaminda 15 mahalleden
olusmaktadir.
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3. VERI SETi

Calismada Konyaalt1 ilgesinin kentsel yesil alan varligini
haritalamak ve zamansal degisimlerini belirlemek amaciyla,
21.06.2016 ve 19.06.2024 tarihlerine ait, ¢alisma alan1 i¢in en
uygun olan bulutsuz Sentinel-2 uydu gorintileri Copernicus
Acik Veri Merkezi lizerinden iicretsiz olarak temin edilmistir.
Sentinel-2  uydusu, Cok  Spektrumlu  Goruntuleyici
(MultiSpectral Instrument — MSI) sensorii ile donatilmis olup 10
m, 20 m ve 60 m mekansal ¢ozlndrliklerde toplam 13 spektral
bant sunmaktadir. Bu bantlar, goriiniir, yakin kizilotesi ve kisa
dalga kizilotesi spektral bolgeleri kapsayarak yerylizii ortiisiiniin
ve bitki Ortiistinlin ayrintili  bigimde izlenmesine olanak
saglamaktadir. Calisma kapsaminda Normalize Edilmis Fark
Bitki Ortiisii Indeksi (NDVI) haritasi, Sentinel-2 uydusuna ait
kirmizi bant (B4) ve yakin kizil6tesi bant (B8) kullanilarak elde
edilmistir.

4. YESIL ALAN VARLIGI

Calismada Konyaalt1 ilgesinin 2016 ve 2024 yillarina ait
kentsel yesil alan varliginin mekansal dagilimi Sentinel-2 Uydu
goruntust  verilerinden  taretilen  NDVI  indeksi ile
olusturulmustur. 2016 yili NDVI haritas1 Sekil 2°de verilmistir.
2016 Yili NDVI haritasina gore arastirma alanin NDVI
degerlerinin -0,20 ile 0,76 arasinda degistigi ve ortalama NDVI
degerinin 0,21+0,15 oldugu tespit edilmistir. 2016 yilt NDVI
haritasi, arastirma alanin kuzey, bati ve dogu c¢eperinde de yesil
alanin mekansal dagilimimin kuzey—giiney dogrultusunda
farkliliklar gosterdigini ortaya koymaktadir. Yiiksek NDVI
degerleri agirlikli olarak ilgenin kuzey ve bati kesimlerinde,
diisiik yapilasma yogunluguna ve dogal alanlara daha yakin
mahallelerde yogunlasmaktadir. Arastirma alaninin kiy1 kusagi
ve merkezi mahallelerinde diisik NDVI degerlerinin (0,0 —
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0,30) oldugu tespit edilmistir. Mahalleler 6l¢eginde
incelendiginde, 2016 yilinda en yiikksek NDVI degerlerinin
Akkuyu, Pimarbasi ve Sarisu mahallelerinde oldugu, en diisiik
NDVI degerlerinin ise Toros Uncali ve Siteler mahallerinde
oldugu saptanmistir. Diger mahallelerde ise NDVI degerlerinin
orta seviyede oldugu tespit edilmistir.
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Sekil 2. 2016 yilh NDVI haritasi

2024 yili NDVI haritas1 Sekil 3’te verilmistir. 2024 Y1l
NDVI haritasina gore arastirma alanin NDVI degerlerinin -0,52
ile 1,00 arasinda degistigi ve ortalama NDVI degerinin
0,22+0,18 oldugu tespit edilmistir. 2024 yili NDVI haritast,
arastirma alaninda yesil alanlarin 2016 yilina kiyasla daha
pargali ve heterojen bir yapiya doniiserek yiikseldigini, yuksek
NDVI degerlerine sahip alanlarda yer yer artisin oldugunu ve
diisik NDVI degerlerinin 6zellikle merkezi ve kiyiya yakin
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mahallelerde daha genis alanlara yayildigini gdéstermektedir.
Mabhalle bazinda degerlendirildiginde, 2024 yilinda en yliksek
NDVI degerinin Ogretmenevleri mahallesinde oldugu, Akkuyu
ve Pinarbasi mahallelerinin de yiiksek NDVI degerlerini biiyiik
Olglide  korudugu, en disik NDVI degerinin Liman
mabhallesinde oldugu, Toros ve Uncali mahallerinde diisiik
NDVI  degerlerinin  devam  ettigi  saptanmistir.  Diger
mabhallelerde ise NDVI degerlerinin orta seviyede oldugu tespit

edilmistir.
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Sekil 3. 2024 yili NDVI haritasi
4.1.2016 Yih Yesil Alan Varhg:

Kentsel yesil alan varliginin mekansal dagilimi1 Sentinel-
2 Uydu gorantist verilerinden toretilen NDVI indeksi ile
haritalandirilmistir. NDVI degerleri -1,00 ile 1,00 arasinda
degismektedir. Yesil alan smiflandirma g¢aligmalarinda, yesil
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alan sinir1 olarak 0,20 esik degeri literatiirde yaygin olarak
kullanilmaktadir (Gandhi vd., 2015; Giindogdu, 2018; Hashim
vd., 2019). Bu esik degere gore NDVI haritast siniflandirilarak
yesil alan varlig1 haritast olusturulmustur. 2016 yili yesil alan
varlig1 haritas1 Sekil 4’te verilmistir. Sekil 4’e gére 2016 yilinda
arastirma alaninin toplam 1288,85 ha yesil alan varligina sahip
oldugu tespit edilmistir. Yesil alanlarin mahallelere gore
mekansal dagilimi incelendiginde;

—Sarisu Mabhallesi 229,75 ha yesil alan varlig: ile toplam
mabhalle alaninin %353,7’sini,

—Liman Mahallesi 205,35 ha yesil alan varligi ile toplam
mabhalle alaninin %35,5’ini,

— Pinarbas1 Mabhallesi 204,05 ha yesil alan varhigi ile toplam
mabhalle alaninin %51,0’ini,

—Hurma Mabhallesi 145,71 ha yesil alan varligi ile toplam
mabhalle alaninin %42,9’unu,

—Gilrsu Mahallesi 93,33 ha yesil alan varligi ile toplam
mahalle alaninin %39,3linii,

— Mollayusuf Mahallesi 76,17 ha yesil alan varlig: ile toplam
mabhalle alaninin %39,2’sini,

— Arapsuyu Mahallesi 45,05 ha yesil alan varligi ile toplam
mabhalle alaninin %33,8’ini,

—Ogretmenevleri Mahallesi 39,40 ha yesil alan varhig: ile
toplam mahalle alaninin %46,6’sin1,

—Siteler Mahallesi 34,22 ha yesil alan varligi ile toplam
mabhalle alaninin %35,2’sini,

— Kuskavagi Mabhallesi 33,75 ha yesil alan varligi ile toplam
mahalle alaninin %39,0’1n1,
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— Ulug Mahallesi 31,62 ha yesil alan varligi ile toplam mahalle
alaninin %41,3’linii,

— Altinkum Mabhallesi 26,14 ha yesil alan varlig: ile toplam
mabhalle alaninin %34,1’ini,

—Toros Mahallesi 20,76 ha yesil alan varhig ile toplam
mabhalle alaninin %29,8’ini ve

— Akkuyu Mabhallesi ise 51,89 ha yesil alan varligi ile toplam
mabhalle alaninin %59,2’sini olusturmaktadir.
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Sekil 4. 2016 yili yesil alan haritas1 ve dagilim grafigi

2024 yih yesil alan varlig1 haritas1 Sekil 5’te verilmistir.
Sekil 5’e gore 2024 yilinda arastirma alaninin toplam 1391,06
ha yesil alan varligina sahip oldugu tespit edilmistir. Yesil
alanlarin mahalleler gore mekansal dagilimi incelendiginde;

—Sarisu Mahallesi 229,75 ha yesil alan varligi ile toplam
mabhalle alaninin %353,7’sini,

—Liman Mabhallesi 205,35 ha yesil alan varligi ile toplam
mabhalle alaninin %35,5’ini,

—Pinarbas1 Mahallesi 204,05 ha yesil alan varlig1 ile toplam
mabhalle alaninin %51,0’ini,

—Hurma Mahallesi 145,71 ha yesil alan varligi ile toplam
mahalle alaninin %42,9’unu,

—Giirsu Mahallesi 93,33 ha yesil alan varligi ile toplam
mahalle alaninin %39,3’{ind,

— Mollayusuf Mabhallesi 76,17 ha yesil alan varlig1 ile toplam
mabhalle alaninin %39,2’sini,
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— Arapsuyu Mahallesi 45,05 ha yesil alan varlii ile toplam
mabhalle alaninin %33,8’ini,

—Ogretmenevleri Mahallesi 39,40 ha yesil alan varhig ile
toplam mabhalle alaninin %46,6’sin1,

—Siteler Mahallesi 34,22 ha yesil alan varhig ile toplam
mabhalle alaninin %35,2’sini,

—Kuskavagi Mabhallesi 33,75 ha yesil alan varlig1 ile toplam
mabhalle alaninin %39,0’1n1,

— Ulug¢ Mabhallesi 31,62 ha yesil alan varligi ile toplam mahalle
alaninin %41,3’4nd,

— Altinkum Mabhallesi 26,14 ha yesil alan varlig1 ile toplam
mabhalle alaninin %34,1 ini,

—Toros Mahallesi 20,76 ha yesil alan varhigr ile toplam
mabhalle alaninin %29,8’ini ve

— Akkuyu Mabhallesi ise 51,89 ha yesil alan varlig1 ile toplam
mahalle alaninin %59,2’sini olusturmaktadir.
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Sekil 5. 2016 yih yesil alan haritas1 ve dagilim grafigi
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4.2. Yesil Alan Varh@ Degisimi

2016-2024 yillarina ait yesil alan varligindaki degisim
verileri incelendiginde, Konyaalt1 kent merkezinde kentsel yesil
alan varliginin genel olarak artig egilimi gosterdigi, ancak bu
artisgin - mahalleler arasinda mekansal farkliliklar icerdigi
gorilmektedir. 2016 yilinda 1288,85 ha olan toplam yesil alan
miktarinin 2024 yilinda 1391,06 ha’a yiikselmesi ile sekiz yillik
donemde 102,21 ha’lik bir artisin gergeklestigi tespit edilmistir.
Caligma alanindaki mahallelerin biiylik ¢ogunlugunda yesil alan
degisimlerinin pozitif oldugu tespit edilirken, smirli sayida
mahallede yesil alan kaybiin yasandigi belirlenmistir. Bu
baglamda, Sarisu Mabhallesi’nde -5,27 ha, Akkuyu
Mahallesi’nde ise —2,89 ha yesil alan kaybinin yasandig tespit
edilmistir. Diger mahallelerde ise; Liman Mahallesi’nde 23,02
ha, Arapsuyu Mahallesi’nde 12,41 ha, Girsu Mahallesi’nde
11,43 ha, Pinarbasi Mahallesi'nde 11,39 ha, Uncali
Mabhallesi’nde 11,17 ha, Hurma Mahallesi’nde 9,70 ha, Siteler
Mahallesi’nde 6,87 ha, Ogretmenevleri Mahallesi’nde 5,90 ha,
Ulug¢ Mabhallesi’nde 4,62 ha, Kuskavagi Mahallesi’nde 3,94 ha,
Mollayusuf Mahallesi’nde 3,77 ha, Toros Mahallesi’nde 3,40 ha
ve Altinkum Mabhallesi’nde 2,75 ha yesil alan artisinin oldugu
tespit edilmistir.

Yesil Alan Varhgi Degisimi
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Sekil 5. 2016 yih yesil alan varhigi haritasi
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5. SONUC VE DEGERLENDIRME

Antalya ili Konyaalt1 ilgesi kent merkezi ve yakin
cevresindeki kentsel yesil alanlarin 2016 ve 2024 yillarindaki
yesil alan varliginin ve sekiz yillik degisiminin Sentinel-2 uydu
goriintiileri kullanilarak ~ NDVI temelli analizlerle
degerlendirilmesi sonucunda, calisma alaninda zamansal ve
mekansal degisimlerin oldugu ve bu degisimlerin mahalle
Ol¢eginde farkliliklar olusturdugu saptanmistir. 2016 yilinda
1288,85 ha olan toplam yesil alan miktarinin 2024 yilinda
1391,06 ha’a yiikselmesi ile sekiz yillik donemde 102,21 ha’lik
bir artisin gerceklestigi tespit edilmistir.

Calismada, yesil alan varli§inin mahalle 6lgeginde tespit
edilmesi ve degisiminin belirlenmesi amaciyla gerceklestirilen
mekansal istatiksel analizlerle, 13 mahallede 2,75-23,02 ha
arasinda yesil alan varliginda artisin gergeklestigi ve iki
mahallede ise -2,89 ile -5,27 arasinda yesil alan kaybinin oldugu
ortaya konulmustur. Mabhalle olgeginde yapilan
degerlendirmelerde, yesil alan degisimlerinin kentsel gelisme
dinamikleriyle iligkili oldugu ve ozellikle Liman, Arapsuyu,
Giirsu, Pmarbasi ve Uncali mahallelerinde belirlenen ylksek
yesil alan artiglarinda, kamusal yesil alan yatirimlarinin yani
sira, kentsel donilisiim siireglerine entegre edilen yesil alan
uygulamalarinin ve yeni yapilagmis alanlarin ¢evresinde
gergeklestirilen peyzaj diizenlemelerinin bu mahallelerdeki yesil
alan artigina katki sagladigi degerlendirilmektedir. Bununla
birlikte, Sarisu ve Akkuyu mahallelerinde tespit edilen sinirh
yesil alan kayiplarinin, dogal alanlara bitisik bolgelerde artan
yapilasma baskist  ve turizm odakli arazi kullanim
degisikliklerinin bir sonucu olabilecegi diisiiniilmektedir.
Literatiirde de belirtildigi gibi, kiy1 ve dogal alanlara yakin
mahallelerde gerceklesen plansiz veya yogun yapilasma, yesil
alan siirekliligini zayiflatmakta ve parcalanmayr artirmaktadir
(Seto vd., 2012; Haaland & van den Bosch, 2015).
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Calismadan elde edilen bulgular, uzaktan algilama
teknolojisinin c¢evresel izleme ve degerlendirmelerde etkinligini
ortaya koymakta ve Sentinel-2 uydu gorintdlerinin 10 m’lik
¢Oziinilirliigli sayesinde mahalle 6l¢eginde kentsel yesil alanlarin
detayli analizine olanak saglayarak planlama ve yoOnetim
stiregleri icin giivenilir, zamansal ve mekansal bir veri altyapisi
sunmaktadir. Caligmada, 2016 ve 2024 yillar1 kapsaminda
kentsel yesil alan varligmin tespiti ve degisimleri
degerlendirilmistir. Bundan sonraki yapilacak c¢alismalarda,
daha uzun donemli uydu goriintiileri kullanilarak kentsel yesil
alan degisimlerinin zamansal dinamikleri daha kapsamli bir
sekilde analiz edilebilir.
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