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NATURE-BASED SOLUTIONS FOR URBAN RESILIENCE: A WEFE NEXUS
APPROACH FOR LAND SUITABILITY

Urbanization disrupts the Water-Energy-Food-Ecosystem (WEFE) nexus by altering hydrological
cycles, increasing energy demand, straining food production, and degrading ecosystems. Increased
impervious surfaces enhance runoff and flood risks (water), contribute to the Urban Heat Island
(UHI) effect and higher cooling energy demand (energy), impact agricultural water availability
and urban green spaces (food), and reduce biodiversity and ecosystem services through diffuse
pollution (ecosystem). Nature-based Solutions (NbS) offer a sustainable approach to restore this
balance by mitigating runoff, improving water retention, reducing heat stress, and enhancing urban
resilience.

As a preliminary study, | present a holistic methodology that integrates NbS for stormwater
management in Ankara, Turkiye. My approach entails a Multi-Criteria Decision Making
(MCDM)-Driven Pixel Scale Analysis based on WorldView-4 imagery to obtain Land Use Land
Cover (LULC) data using Random Forest with an 81.34% accuracy rate, combined with Google
Earth Engine and SRTM-based slope and flow accumulation data. | prepared and scored matrices
for LULC, slope, flow accumulation, and cost through expert opinion and literature and, therefore,
generated detailed NbS suitability maps via the MCDM algorithm with the R programming
language.

For my initial results, bioretention cells are suggested for 42.9% of the study area, rain barrels for
19.6%, and vegetative filter strips for 1.4%. For future research, | will refine the MCDM
methodology and assess the impact of NbS on the WEFE nexus using relevant indices, evaluating
each WEFE component’s relationship with NbS and conducting hydrological modeling to assess
efficiency.
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KENTSEL DAYANIKLILIK iCiN DOGA TEMELLi COZUMLER: ARAZI
UYGUNLUGU iCiN SEGE BAGI YAKLASIMI

Kentlesme, hidrolojik dongiileri degistirerek, enerji talebini artirarak, gida iiretimini zorlayarak ve
ekosistemleri bozarak Su-Enerji-Gida-Ekosistem (SEGE) bagini kesintiye ugratmaktadir. Artan
gecirimsiz yiizeyler yiizey akisini ve sel risklerini (su) artirmakta, Kentsel Is1 Adasi etkisine ve
daha yiiksek sogutma enerjisi talebine (enerji) katkida bulunmakta, tarimsal su kullanilabilirligini
ve kentsel yesil alanlar1 (gida) etkilemekte ve yayili kirlilik yoluyla biyocesitliligi ve ekosistem
hizmetlerini azaltmaktadir (ekosistem). Doga Temelli Coziimler (NbS), yiizey akigini azaltarak, su
tutmay iyilestirerek, 1s1 stresini azaltarak ve kentsel dayanikliligi artirarak bu dengeyi yeniden
kurmak i¢in siirdiiriilebilir bir yaklasim sunmaktadir.

Bu tez kapsaminda bir 6n ¢alisma olarak, Ankara, Tirkiye'de yagmursuyu yonetimi igin NbS'yi
entegre eden biitlinsel bir metodoloji sunulmaktadir. Yaklasim, Google Earth Engine ve SRTM
tabanli egim ve akis birikimi verileriyle birlikte %81,34 dogruluk oraniyla Random Forest
kullanarak Arazi Kullanimi Arazi Ortiisii (LULC) verilerini elde etmek igin WorldView-4
goriintiilerine dayali Cok Kriterli Karar Verme (CKKYV) Giidiimlii Piksel Olgegi Analizi
icermektedir. Uzman goriisii ve literatiir araciligryla LULC, egim, akis birikimi ve maliyet igin
matrisler hazirlanmis ve puanlanmis ve boylece R programlama dili ile CKKV algoritmasi
araciligiyla ayrintilt NbS uygunluk haritalart olusturulmustur.

Ilk sonuglara gore, calisma alanmin %42,9'u igin biyotutma hiicreleri, %19,6's1 i¢in yagmur
varilleri ve %1,4'l i¢in bitkisel filtre seritleri onerilmektedir. Gelecekteki arastirmalar icin CKKV
metodolojisini gelistirilecek ve ilgili endeksleri kullanarak NbS'nin SEGE baglantis1 iizerindeki
etkisi degerlendirilecek, her bir SEGE bileseninin NbS ile iliskisi incelenecek ve verimliligi
degerlendirmek i¢in hidrolojik modelleme yapilacaktir.
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