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A HOLISTIC FRAMEWORK FOR THE EVALUATION OF CIRCULAR WATER
ECONOMY MODELS AT WATERSHED SCALE THROUGH WATER-ENERGY-
FOOD-ECOSYSTEM NEXUS APPROACH

Agriculture, industry, energy production and urban sectors have a great impact on water resources.
Management of these sectors independent of each other can create unsustainable strategies. The
nexus approach that includes the connection between water, energy, food and the ecosystem refers
to how these components are closely interconnected and how actions in one policy area have an
impact on others. The Circular Economy proposed by the EU Green Deal aims to protect natural
resources by decreasing the pressures on nexus components while providing sustainable economic
growth. Circular Economy requires resources in use for as long as possible, extracting the
maximum value from them and then recovering, renewing and reusing resources. In the literature,
the positive effects of circular systems are assessed through indicators, but these indicators reflect
basin characteristics in a limited and indirect way. Therefore, this study aims to develop a
methodological framework to evaluate the performance of circular water economy models in the
context of Water-Energy-Food-Ecosystem Nexus to ensure sustainable water management at the
basin level. In this context, circular water economy alternatives were developed. The developed
alternatives were evaluated using Multi-Criteria Decision Making methods including
environmental and economic indicators. A methodology is proposed for the evaluation of macro-
level circular water economy alternatives with Multi-Criteria Decision Making methods,
considering all outputs and this framework was applied to the Porsuk Sub-basin.
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SU-ENERJI-GIDA-EKOSISTEM BAGI YAKLASIMI iLE HAVZA OLCEGINDE
DONGUSEL SU EKONOMIiSi MODELLERININ DEGERLENDiIRiLMESINE
YONELIK BUTUNCUL BIiR CERCEVE

Tarim, sanayi, enerji liretimi ve kentsel sektorler su kaynaklari iizerinde biiyiik etkiye sahiptir. Bu
sektorlerin birbirinden bagimsiz olarak yonetilmesi siirdiiriilemez stratejiler yaratabilir. Su, enerji,
gida ve ekosistem arasindaki baglantiy1 iceren SEGE bag1 yaklasimi, bu bilesenlerin birbiriyle
nasil yakindan baglantili oldugunu ve bir politika alanindaki eylemlerin digerleri tizerinde nasil
bir etkiye sahip oldugunu ifade eder. AB Yesil Mutabakati tarafindan dnerilen Dongiisel Ekonomi,
stirdiiriilebilir ekonomik biiyiime saglarken baglant1 bilesenleri iizerindeki yiikleri azaltarak dogal
kaynaklar1 korumay1 amaglamaktadir. Dongiisel Ekonomi, kaynaklarin miimkiin oldugunca uzun
stire kullanilmasini, onlardan maksimum degerin ¢ikarilmasini ve daha sonra kaynaklarin geri
kazanilmasini, yenilenmesini ve yeniden kullanilmasimi gerektirir. Literatiirde dongiisel
sistemlerin olumlu etkileri gostergeler araciligiyla degerlendirilmektedir, ancak bu gostergeler
havza ozelliklerini sinirli ve dolayli bir sekilde yansitmaktadir. Bu nedenle, bu calisma havza
diizeyinde siirdiiriilebilir su yonetimini saglamak i¢in Su-Enerji-Gida-Ekosistem bagini dikkate
alarak dongiisel su ekonomisi modellerinin performansini degerlendirmek icin metodolojik bir
cergeve gelistirmeyi amaglamaktadir. Bu kapsamda dongiisel su ekonomisi alternatifleri
gelistirilmistir. Gelistirilen alternatifler, cevresel ve ekonomik gostergeleri iceren Cok Kriterli
Karar Verme yontemleri kullanilarak degerlendirilmistir. Makro diizeyde dongiisel su ekonomisi
alternatiflerinin Cok Kriterli Karar Verme yontemleri ile degerlendirilmesi i¢in tiim ¢iktilar
dikkate alan bir metodoloji onerilmis ve bu ¢er¢eve Porsuk Alt Havzasi'na uygulanmistir.
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