isGanbul
esi|
'

1l

iISTANBUL YESIL KENT iNDEKSI

Kent Sorunlan ve Yerel Yonetimler
Arastirma ve Uygulama Merkezi

TUBITAK
Bu proje, TUBITAK 3501 - Kariyer Gelistirme Programi cercevesinde desteklenmektedir.



ISTANBUL YESIL KENT iNDEKSI
ISTANBUL GREEN CITY INDEX

Kent Sorunlan ve Yerel Yonetimler
Arastirma ve Uygulama Merkezi

< )
o2
»)
&

fii:



MARMARA

UNIVERSITESI

TUBITAK

PROGRAM KODU
3501 - Kariyer Gelistirme

PROJE NO
122K627

PROJE SURESI
24 Ay

PROJE YURUTUCUSU
Dog. Dr. Betul Hande Gursoy Haksevenler
hande.gursoy@marmara.edu.tr

ILETISIM

Marmara Universitesi Recep Tayyip Erdogan
Kulliyesi Aydinevler Mah. 34854 Maltepe/ istanbul
0216 777 42 30 keyem@marmara.edu.tr

fii

Bu proje, Doc. Dr. Betll Hande GUrsoy Haksevenler’e
ait olup TUBITAK 3501 - Kariyer Gelistirme Programi
cercevesinde desteklenmektedir. Tum haklari saklidir.
izinsiz cogaltilamaz.

Arastirma ve Uygulama Merkezi

Kent Sorunlar ve Yerel Yonetimler —

B@@

[~

St

PROJE EKIBI

Betul Hande Gursoy Haksevenler
Nur Hanife Orak

Aydin Akpinar

Berfin Senik

Zeynep Sengdl

Asli Ozcan Kyl

DANISMANLAR
Engin Sorhun

Erbay Arikboga
Burak Hamza Eryigit

X in cityindextr

@) http://cityindex.keyem.marmara.edu.tr




\

( YONETICIi OZETi - EXECUTIVE SUMMARY

( GiRiS - INTRODUCTION

( KAPSAM - SCOPE

(GéSTERGELER - INDICATORS

( NASIL OKUNMALI? - HOW TO READ?

( ILCE SIRALAMALARI - DISTRICT RANKINGS

(YéNTEM - METHODOLOGY

( SONUGCLAR - RESULTS

( PROJE SURECI - PROJECT PROCESS

)

N

[



iSTANBUL YESIL KENT iNDEKSI

-t

Yoénetici Ozeti

Betiil Hande Giirsoy Haksevenler
Yurdtucu

istanbul  Yesil Kent Indeksi’nin amaci,
istanbul’'un 39 ilcesini cevre kalitesi, toplum
refahi, yonetim ve afet durumu acgisindan
degerlendirmek, sehrin mevcut durumunu
bilimsel ve butuncul bir yaklasimla analiz
etmektir. Bu degerlendirme, ilcelerin
cevresel performansini ortaya koyarak, karar
vericilere hangi alanlarda iyilestirme yapilmasi
gerektigi konusunda rehberlik etmeyi ve bu
dogrultuda stratejik planlar gelistiriimesine
katkida bulunmayi hedeflemektedir. Veri
temelli bir analiz sunarak, ilcelerin mevcut
durumu objektif kriterlerle degerlendiriimekte,
istanbul’'un 2030 Karbon Noétr Kent olma
hedeflerine ulasma slUrecinde &nemli bir
adim teskil etmektedir. Ayrica daha genis
Olcekte diger sehirlerimiz icin de bir rehber
niteligi tasimasi umularak Turkiye'nin 2053
Net Sifir Karbon hedefi ve sUrdurulebilir
kalkinma hedeflerine ulasma yolunda somut
adimlar atilmasina zemin hazirlanmaktadir.

Executive Summary

Betiil Hande Giirsoy Haksevenler
Principal Investigator

The aim of the Istanbul Green City Index is
to evaluate Istanbul’s 39 districts in terms of
environmental quality, community welfare,
management, and disaster status, providing
a scientific and comprehensive analysis of the
city’s current condition. This assessment aims
to highlight the environmental performance
of the districts, guide decision-makers on
areas requiring improvement, and contribute
to the development of strategic plans in this
regard. By presenting a data-driven analysis,
the index objectively evaluates the districts’
current state and represents a significant step
towards Istanbul’s goal of becoming a Carbon
Neutral City by 2030. Additionally, the project
is intended to serve as a guide for other cities
on a broader scale, laying the groundwork
for Turkiye’s Net Zero Carbon target by
2053 and facilitating concrete steps towards
achieving sustainable development goals.

iSTANBUL GREEN CITY INDEX
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Istanbul, tarihsel ve kultirel zenginlikleriyle oldugu kadar
hizla gelisen dinamik yapisiyla da ddnyanin en onemli
metropollerinden biridir. Ancak bu buyuk sehrin karsi karsiya
kaldigr en 6nemli zorluklardan biri, cevresel sUrdurulebilirlik ve
toplumsal refah dengesini koruma gerekliligidir. istanbul Yesil
Kent indeksi Projesi, bu dogrultuda istanbul’'un yasam kalitesi
yUksek bir kent olmasina yonelik performansini bilimsel bir
yaklasimla analiz etmeyi amaclamaktadir.

Bu calisma, istanbul’'un 39 ilcesini temel alarak cevre kalitesi,
toplum refahi, yénetim ve afet durumu gibi kritik alanlari
incelemektedir. Proje, multidisipliner bir perspektiften
yaklasarak, sehrin farkli boyutlardaki cevresel performansini
detayl bir sekilde ele almakta ve istanbul’un gelecege ydnelik
stratejik adimlarina i1sik tutmaktadir. S6z konusu bu hedefler
dogrultusunda bu calisma, bir mevcut durum tespiti olan ilk
adimi olusturmaktadir.

Bu proje, ayni zamanda Birlesmis Milletler’in Surdurulebilir
Kalkinma Amaclari kapsaminda yer alan Amac 11: SUrdurulebilir
Sehirler ve Topluluklar ile de uyum icerisindedir. Sehirlerin
daha kapsayici, guvenli, direncli ve sudrdurtlebilir hale
getirilmesi yonundeki bu klresel hedefe katkida bulunmayi
amaclamaktadir. Ayrica, Turkiye'nin 2053 yil icin belirledigi
Net Sifir Karbon hedefine ulasma surecine destek saglamakta
ve istanbul’'un 2030 vyili itibariyla Karbon Nétr Kent olma
hedefini gerceklestirme yolundaki stratejik calismalarina
hizmet etmektedir. Bu calisma sonuclari ile karar vericiler,
hangi noktada olduklarini belirleyip, bundan sonraki 6ncelik ve
butce stratejilerini buna gore gelistirebilecektir.
Akademisyenler, uzmanlar ve vyerel paydaslarin degerli
katkilariyla zenginlesen bu proje, istanbul’'un surdurilebilir
ve karbon notr bir gelecege dogru atacagdi stratejik adimlarin
temelini  olusturmaktadir. Calismanin  her asamasinda
katki sunan tUm paydaslara ve istanbul’un surdurilebilirlik
vizyonuna inanan herkese en icten tesekkurlerimizi sunuyoruz.
Istanbul’un yesil ve karbon nétr bir sehir olma yolundaki bu
yolculuguna isik tutacak bu raporun, ilgili tim kesimlere fayda
saglamasini temenni ediyor ve gelecekteki calismalara ilham
olmasini diliyoruz.

Istanbul is one of the world’s most significant metropolises,
known for both its historical and cultural richness and its rapidly
evolving dynamic nature. However, one of the city’s major
challenges is maintaining a balance between environmental
sustainability and community welfare. The Istanbul Green
City Index Project aims to scientifically analyze lIstanbul’s
performance in achieving a high quality of life for its residents.
This study examines critical areas such as environmental
quality, community welfare, management, and disaster status
across Istanbul’s 39 districts. By adopting a multidisciplinary
perspective, the project provides a detailed assessment
of the city’s environmental performance from various
angles and sheds light on strategic steps for Istanbul’s
future. This study serves as the initial step in assessing
the current situation in alignment with these goals.
The project also aligns with the United Nations Sustainable
Development Goals, specifically Goal 11: Sustainable Cities
and Communities. It aims to contribute to the global
objective of making cities more inclusive, safe, resilient,
and sustainable. Additionally, it supports Turkiye’s process
towards achieving its Net Zero Carbon goal by 2053 and
contributes to Istanbul’'s strategic efforts to become a
Carbon Neutral City by 2030. The results of this study will
enable decision-makers to assess their current status and
develop future priorities and budget strategies accordingly.
Enriched by the valuable contributions of academics, experts,
and local stakeholders, this project lays the foundation
for Istanbul’s strategic steps towards a sustainable and
carbon-neutral future. We extend our sincere thanks to all
contributors and those who believe in Istanbul’s sustainability
vision. We hope this report, which sheds light on Istanbul’s
journey towards becoming a green and carbon-neutral city,
will benefit all relevant parties and inspire future efforts.

iSTANBUL GREEN CITY INDEX
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Giris
GUnUmuzde hizla artan kentlesme ve nuUfus yogunlugu, sehirlerin
surdurllebilirlik ve cevresel performans acisindan ciddi baskilarla
karsl karslya kalmasina neden olmaktadir. Birlesmis Milletler Ekonomik
ve Sosyal isler Departmanrnin verilerine gére, kiresel ortalama
kentlesme orani su anda %56 seviyesindeyken, bu oranin 2050 yilinda
%66’ya ulasmasi beklenmektedir. Sehirler, ekonomik faaliyetlerin
%80’ini gerceklestirirken, iklim degdisikligi nedeniyle meydana gelen
karbon emisyonlarinin %75’ini de olusturmaktadir. Bu durum, sehirleri
surdurllebilirlik ve cevresel performansi artirma yonunde mudahalelerin
oncelikli hedefleri haline getirmektedir.
Bu kapsamda, Birlesmis Milletler tarafindan belirlenen SurdurUlebilir
Kalkinma Amaclar’'ndan biri olan Amac 11: SUrdurulebilir Sehirler ve
Topluluklar, sehirlerde herkes icin glvenli, kapsayici ve erisilebilir yesil
ve kamusal alanlara evrensel erisimi tesvik etmektedir. “Yesil kent”
kavrami, cevresel surdurulebilirligi saglamak, yasam kalitesini artirmak
ve ekolojik dengeyi korumak acisindan buyUk bir 6nem tasimaktadir.
Yesil kentler, dogal kaynaklarin verimli kullanimi, atik yonetimi, eneriji
verimliligi, yesil alanlarin artiriimasi ve karbon ayak izinin azaltiimasi gibi
kriterlere odaklanarak sehirlerin cevresel performansini optimize etmeyi
hedeflemektedir.
GuUnumuzde vyesil kentlerin degerlendiriimesi icin gelistiriimis cesitli
araclar, cerceveler ve gostergeler mevcuttur. Ancak, bir¢cok kuresel
karsilastirma calismasi genellikle Avrupa sehirlerine odaklanmakta ve
gelismekte olan ulkelerdeki sehirler icin sinirli analizler sunmaktadir.
Turkiye’den sadece istanbul gibi birkac buylk kent bu calismalara
dahil edilirken, diger sehirler genellikle kapsam disi birakiimaktadir. Bu
durumun temel nedenlerinden biri, ilce hatta kent bazinda veriye erisim
zorlugu olarak ortaya ¢ikmaktadir.
Bu rapor, Turkiye’nin en kalaballk kenti olan istanbul’un yesil bir kent
olma yolundaki mevcut durumunu degerlendirmeyi amaclamaktadir.
Istanbul’'un hizli kentlesmesi ve artan nifusu, cevresel surdurilebilirlik
acisindan énemli baskilar olusturmaktadir. Sehirde mevcut bir dogal
sureclerle uyumlu kentlesme modeli bulunmadidi icin, istanbul’un
durumunu kapsamli bir sekilde degerlendirmek ve gelecekteki yesil kent
stratejilerini belirlemek amaciyla Yesil Kent indeksi gelistirilmistir. Bu
indeks, istanbul’'un 39 ilcesi icin cevre kalitesi, toplum refahi, yénetim ve
afet durumu gibi unsurlari dikkate alarak olusturulmustur. LiteratUrdeki
kent indeksleri detayli olarak incelenmis ve disiplinler arasi bir yaklasimla
yenilik¢i bir analiz gercgeklestirilmistir. Bu c¢alisma ile karar vericilere,
uygulayicilara ve kent sakinlerine mevcut durumu degerlendirme,
bilincli kararlar alma ve ilerlemeyi zaman icinde takip etme kapasitesi
saglanmasi hedeflenmektedir.

Introduction

The rapid growth of urbanization and population density today
puts significant pressure on cities, challenging their sustainability
and environmental performance. According to data from the United
Nations Department of Economic and Social Affairs, the global average
urbanization rate is currently at 56%, with expectations to reach 66%
by 2050. Cities conduct 80% of economic activities and account for
75% of carbon emissions resulting from climate change. This situation
makes cities a primary target for interventions designed to improve
sustainability and environmental performance.

In this context, one of the Sustainable Development Goals established
by the United Nations, Goal 11: Sustainable Cities and Communities,
promotes universal access to safe, inclusive, and accessible green and
public spaces in cities. The concept of a “green city” holds significant
importance for ensuring environmental sustainability, improving
quality of life, and maintaining ecological balance. Green cities focus
on optimizing environmental performance by emphasizing criteria
such as efficient use of natural resources, waste management, energy
efficiency, increasing green spaces, and reducing carbon footprints.
Today, there are various tools, frameworks, and indicators developed
for assessing green cities. However, many global comparison studies
often focus on European cities and offer limited analysis for cities in
developing countries. Only a few major cities from Turkiye, such as
Istanbul, are included in these studies, while other cities are generally
excluded. One of the main reasons for this is the difficulty in accessing
data at the district or city level.

This report aims to assess the current status of Istanbul, TUrkiye’s most
populous city, on its path to becoming a green city. Istanbul’s rapid
urbanization and increasing population create significant pressures on
environmental sustainability. Given the absence of a natural, sustainable
urbanization model in the city, a Green City Index has been developed to
comprehensively assess Istanbul’s situation and determine future green
city strategies. This index has been created by considering elements
such as environmental quality, community welfare, management,
and disaster status across Istanbul’s 39 districts. City indices in the
literature have been examined in detail, and an innovative analysis has
been carried out with an interdisciplinary approach. This study aims
to provide decision-makers, practitioners, and city residents with the
ability to assess the current situation, make informed decisions, and
monitor progress over time.

iSTANBUL GREEN CITY INDEX
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TOPLUM REFAHI

Toplum refahi, bir kentin sakinlerinin ekonomik, sosyal ve egitim
seviyelerini kapsayan &nemli bir gostergedir. Gelir duzeyi,
egitim suresi ve nufus yogunlugu gibi unsurlar, kentteki yasam
kalitesini belirleyen temel faktorlerdir. Yuksek refah seviyesine
sahip toplumlar, daha saglikli ve Uretken bireylerden olusur, bu
da ekonomik buyUmeyi ve sosyal dayanismayi guclendirir.
Yesil Kent indeksi’nde toplum refahi, sosyal strdurilebilirligi
ve kent icinde adil yasam kosullarinin saglanip saglanmadigini
degerlendirmeye yardimci olur. Toplum refahinin artiriimasi,
bireylerin daha iyi saglik hizmetlerine erisimini kolaylastirir ve
yasam kalitesini yUkseltir.

Gundiz nifusu yogunlugu (kisi/km?)
NUfus artis hizi (%)

Gelir dlizeyi (TL)

Egitim duzeyi (yil)

Community Welfare

Community welfare is a key indicator that reflects the economic,
social, and educational well-being of a city’s residents. Factors
such as income level, education duration, and population
density play a fundamental role in determining the quality of life
within the city. Communities with higher welfare levels consist
of healthier and more productive individuals, which in turn
strengthens economic growth and social cohesion.

In the Green City Index, community welfare helps evaluate social
sustainability and whether fair living conditions are ensured
within the city. Enhancing community welfare facilitates access
to better healthcare services and improves overall quality of life
for residents.

Population density (real person)
Population growth rate (%)
Income level (TL)

Education level (year)

iSTANBUL GREEN CITY INDEX
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CEVRE KALITESI

Cevre Kkalitesi, bir kentin suUrdurulebilirligi ve yasam kalitesi
acisindan kritik bir gostergedir. Temiz hava, sadlkh su
kaynaklari, yeterli yesil alanlar ve disUk karbon ayak izi, kent
sakinlerinin fiziksel ve zihinsel saghgini dogrudan etkiler. Hava
kirliligi, su kalitesinin dusmesi ve yetersiz yesil alanlar solunum
yolu hastaliklari, kalp-damar rahatsizliklari ve stres gibi saglik
sorunlarina yol acabilir. Bu nedenle, cevre kalitesinin artirilmasi,
bireylerin daha saglikli ve konforlu bir yasam strmesini saglar.
Yesil Kent Iindeksi'nde cevre kalitesi, bir kentin cevresel
surdurllebilirlik hedeflerine ne kadar yakin oldugunu ve dogal
kaynaklari koruma konusundaki basarisini yansitir. Ayrica,
cevre kalitesinin yuksek olmasi, saglik harcamalarini azaltarak
ekonomik refaha da katki saglar. Bu nedenle, surdurulebilir bir
kentinsa etmek, yalnizca cevresel dedil, aynizamanda toplumsal
saglik ve refah acisindan da blyUk dnem tasir.

¥

Net karbon ayak izi (ton/yil)

Hava kalitesi indeksi (ug/ m3)

Kisi basina disen aktif acik yesil alan miktari (m?/kisi)
Ekolojik durum (%)

Kati atik olusumu (kg/Kisi)

Environmental Quality

Environmental quality is a criticalindicator of a city’s sustainability
and overall quality of life. Clean air, healthy water resources,
adequate green spaces, and a low carbon footprint directly
impact the physical and mental well-being of urban residents.
Poor air quality, declining water standards, and insufficient green
areas can lead to health issues such as respiratory diseases,
cardiovascular problems, and increased stress levels. Therefore,
enhancing environmental quality ensures that individuals can
enjoy a healthier and more comfortable life.

In the Green City Index, environmental quality reflects how
well a city aligns with its environmental sustainability goals
and its success in preserving natural resources. Moreover,
high environmental quality not only promotes public health
but also contributes to economic well-being by reducing
healthcare costs. Thus, building a sustainable city is not only an
environmental priority but also a crucial step toward improving
societal health and overall quality of life.

¥

Net carbon footprint (tone/year)

Air Quality Index (ug/ m3)

Amount of Open Green Space (m?/kisi)
Ecological status (%)

Solid Waste Production (kg/per)

iSTANBUL GREEN CITY INDEX



iSTANBUL YESIL KENT iNDEKSI

-
©

YONETIM

Yénetim temasi, kentsel altyapinin verimli kullaniimasini,
cevresel hedeflere yodnelik politikalarin  uygulanmasini  ve
kentsel hizmetlerin etkinligini ifade eder. Yesil alanlara erisim,
atik yonetimi ve trafik akisi gibi gdstergeler, kent ydnetiminin
cevresel performansini ve halk saghgina yoénelik duyarhhgini
yansitir.
YesilKentindeksi’'nde ydénetim, yerel yénetimlerin sirdirulebilirlik
hedeflerine ulasma kapasitesini dlcer. lyi yénetilen bir kentte,
hava kalitesini artiran, yesil alanlari cogaltan ve su kaynaklarini
koruyan politikalar, halk saghgini olumlu ydénde etkiler. Etkin
yénetim, ayni zamanda kent sakinlerinin guvenli, saglikli ve
huzurlu bir yasam strmelerini saglar.

500 m’de aktif acik yesil alana erisim (%)

400 m’de toplu ulasima erisen nifus orani (%)
Ulasim alternatifleri (%)

Cevreye ayrilan butc¢e orani (%)

Rayli sistem uzunlugu (km)

Atik geri donlsiim orani (%)

Atiksu aritma tesisi varligi (skor)

Su sikayet sayisi (%)

Yodun Saatlerde ortalama trafik hizi (km/saat)
Gecirimsiz ylUzey orani (%)

500 m’de acil toplanma alanlarina erisim orani (%)
Acil toplanma alanlar miktari (m?/kisi)

Management

The management theme reflects the efficient use of urban
infrastructure, the implementation of environmental policies, and
the effectiveness of urban services. Indicators such as access to
green spaces, waste management, and traffic flow highlight a
city’s environmental performance and its commitment to public
well-being.

In the Green City Index, management assesses the capacity
of local governments to achieve sustainability goals. In a well-
managed city, policies that improve air quality, expand green
spaces, and protect water resources contribute positively to
public health. Effective management also ensures that residents
can enjoy a safe, healthy, and fulfilling urban life.

Access to open green space in 500 m (%)

Access to public transportation in 400 m (%)
Alternative transportation options (%)
Environmental budget allocation (%)

Railway Length (km)

Waste recycling rate (%)

The presence of wastewater treatment plants (score)
Water related complaints per person (%)

Average Traffic Speed Rate in Rush Hours (km/hour)
Impermeable surfaces (%)

Access to emergency assembly areas in 500 m (%)
Amount of Emergency Assembly Areas (m?/kisi)

iSTANBUL GREEN CITY INDEX
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AFET DURUMU

Afet durumu, bir kentin dogal afetlere karsi direncini ve risk
azaltma kapasitesini degerlendiren énemli bir temadir. Deprem,
sel, heyelan ve tsunami gibi riskler, kentsel planlamada gz
onlnde bulundurulmasi gereken kritik faktorlerdir. Bu risklerin
yénetiimemesi, can kayiplarina, yaralanmalara ve halk sagliginin
bozulmasina yol acabilir.

Yesil Kent indeksi'nde afet durumu, kentin afetlere ne kadar
hazir oldugunu ve risk yoénetimi stratejilerinin etkinligini
yansitir. GUclu bir afet ydnetim sistemi, hem fiziksel hem de
psikolojik saglik Uzerindeki olumsuz etkileri en aza indirir, kentin
surdurulebilirligini ve toplum refahini korur.

Deprem tehlike seviyesi (derece)

Sel riski altindaki yapilasmis alanlar (%)

Yapilasmis Heyelan alanlari (%)

Tsunami riski altindaki yapilasmis alanlar

Deniz seviyesi yukselmesi riski altindaki yapilasmis alanlar (%)

Disaster Status

Disaster status is a crucial theme that evaluates a city’s
resilience to natural disasters and its capacity for risk reduction.
Risks such as earthquakes, floods, landslides, and tsunamis
are critical factors that must be considered in urban planning.
Failure to manage these risks can result in loss of life, injuries,
and deterioration of public health.

In the Green City Index, disaster status reflects a city’s
preparedness for disasters and the effectiveness of its risk
management strategies. A strong disaster management
system minimizes both the physical and psychological impacts,
ensuring the sustainability of the city and the well-being of its
community.

Earthquake Hazard Level (degree)

Built-up Areas at Flood Risk Areas (%)

Built-up Landslide Areas (%)

Built-up Areas at Tsunami Risk (%)

Built-up Coastal Areas at Risk of 2 m Sea Level Rise (%)

iSTANBUL GREEN CITY INDEX
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Bu bolim, Yesil Kent indeksi kapsaminda degerlendirilen géstergelere gére istanbul
ilcelerinin performans siralamalarini aciklamak amaciyla hazirlanmistir. Her gdsterge, ilgili alt
tema (toplum refahi, cevre kalitesi, yonetim ve afet durumu) altinda incelenmis ve ilcelerin
mevcut durumunu yansitan siralamalar belirlenmistir. Tablolarin dogru yorumlanabilmesi
icin, siralamalarda daha diisiik degerler daha iyi performansi, daha yliksek degerler ise
gelistirilmesi gereken alanlari ifade etmektedir.

Ornegin, Adalar llgesi, istanbul’un 39 ilcesi arasinda toplum refahi temasi kapsaminda 6.
sirada, cevre kalitesi temasi kapsaminda 5. sirada, yonetim temasi kapsaminda 36. sirada
ve afet durumu temasi kapsaminda 34. sirada yer almaktadir. Adalar ilcesine ait gdstergelere
yoénelik detayli siralamalar, alt temalar bazinda asagidaki tablolarda sunulmustur.

TOPLUM REFAHI

Gostergeler Siralama Aciklama

This section has been prepared to explain the performance rankings of Istanbul’s districts
based on the indicators evaluated within the scope of the Green City Index. Each indicator
has been analyzed under the relevant sub-theme (community welfare, environmental
quality, management, and disaster status), and rankings reflecting the current status of the
districts have been determined. For accurate interpretation, lower values in the rankings
indicate better performance, while higher values highlight areas requiring improvement.
For example, Adalar District ranks 6" among Istanbul’s 39 districts in the community
welfare theme, 5" in environmental quality, 36" in management, and 34" in disaster
status. Detailed rankings for Adalar’s indicators are presented in the tables below,
categorized by sub-themes.

COMMUNITY WELFARE

Glndlz nifusu yogunlugu (kisi/km?) 39/39 | Adalar, istanbul’da en distik giindiiz
nufus yogunluguna sahip ilgedir.

Indicator Rank Explanation

Nufus artis hizi (%) 10/39 | Adalar’da niifus artis hizi, istanbul
ilceleri arasinda 10. siradadir.

Daytime Population Density (person/km?) | 39/39 | Adalar has the lowest daytime
population density in Istanbul.

Gelir dlizeyi (TL) 8/39 | Adalar, gelir diizeyi acisindan nispeten
yUksek refah seviyesine sahiptir.

Population Growth Rate (%) 10/39 | Adalar ranks 10" among Istanbul
districts in population growth rate.

Egitim duzeyi (yil) 4/39 | Adalar’daki bireylerin egitim suresi,
Istanbul geneline gére daha uzundur.

Income Level (TL) 8/39 | Adalar has a relatively high level of
welfare in terms of income.

CEVRE KALITESI

Education Level (years) 4/39 | The average education duration in
Adalar is longer compared to the
Istanbul average.

Gostergeler Siralama Aciklama

Net karbon ayak izi (ton/yil) 37/39 | Adalar, istanbul’da en diisiik karbon
salimina sahip ilcelerden biridir.

Hava kalitesi indeksi (ug/ m3) 39/39 | Adalar, istanbul’daki en temiz hava
kosullarina sahip il¢cedir.

Kisi basina dusen aktif acik yesil alan 2/39 Adalar, istanbul’da kisi basina diisen

(m2/kisi) aktif yesil alan miktarinda 2. siradadir.

Ekolojik durum (%) 6/39 Adalar, cevresel surdurtlebilirlik

acisindan guglu bir performans
sergilemektedir.

Kati atik olusumu (kg/kisi) 1/39 Adalar, istanbul genelinde en az atik
Ureten ilcedir.

ENVIRONMENTAL QUALITY

Indicator Rank Explanation

Net Carbon Footprint (ton/year) 37/39 | Adalar is one of the districts with the
lowest carbon emissions in Istanbul.

Air Quality Index (ug/ m3) 39/39 | Adalar has the best air quality
conditions among Istanbul districts.

Active Green Space per Capita (m?/ 2/39 Adalar ranks 2" in Istanbul for the

person) amount of active green space per capita.

Ecological Status (%) 6/39 | Adalar demonstrates strong

performance in terms of
environmental sustainability.

1/39 Adalar produces the least amount of

Solid Waste Generation (kg/person) waste per capita in Istanbul.
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Gostergeler Siralama Aciklama

500 m’de Aktif Yesil Alana Erisim (%) 6/39 Adalar, aktif yesil alanlara erisim
oraninda Ust siralardadir.

400 m’de Toplu Ulagima Erisim (%) 27/39 | Adalar, toplu ulagsima erisim agisindan
alt siralarda yer almaktadir.

Ulasim Alternatifleri 6/39 Adalar, bisiklet, yaya yollari ve
deniz tasimaciligi gibi ¢evreci ulasim
seceneklerine sahiptir.

Cevreye Ayrilan Butce Orani (%) 27/39 | Adalar, cevreye yonelik harcamalar
acisindan alt siralardadir.

Atik Geri D6ntusum Orani (%) 6/39 Adalar, atik yénetimi konusunda iyi bir
performans gostermektedir.

Su Sikayet Sayisi (%/kisi) 29/39 | Adalar’da su hizmetlerine yonelik
sikayet orani oldukc¢a dusuktur.

AFET DURUMU
Gostergeler Siralama Aciklama

Deprem Tehlike Seviyesi (Derece) 1/39 Adalar, istanbul’daki en yiiksek
deprem riski tasityan ilcelerden biridir.

Sel Riski Altindaki Alanlar (%) 39/39 | Adalar, sel riski acisindan istanbul’un
en guvenli ilgelerindendir.

Yapilasmis Heyelan Alanlari (%) 6/39 Adalar’da heyelan riski tasiyan
bdélgeler bulunmaktadir.

Tsunami Riski Altindaki Alanlar (%) 5/39 Adalar, sahil seridinde tsunami riskine
maruz kalabilecek alanlara sahiptir.

Deniz Seviyesinin 2 m Yikselme Riski 4/39 Adalar, kiyi bélgelerinde iklim

(%)

degisikligi kaynakl risklere aciktir.
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MANAGEMENT
Indicator Rank Explanation

Access to Active Green Space within 6/39 Adalar ranks among the top districts

500 m (%) for access to active green spaces.

Access to Public Transport within 27/39 | Adalar ranks lower in terms of access

400 m (%) to public transportation.

Transportation Alternatives 6/39 Adalar offers eco-friendly transportation
options, such as cycling paths, pedestrian
routes, and maritime transport.

Budget Allocated for Environment (%) 27/39 | Adalar ranks lower in terms of budget
allocation for environmental initiatives.

Waste Recycling Rate (%) 6/39 Adalar demonstrates good
performance in waste management.

Number of Water Complaints (%/ 29/39 | The rate of complaints regarding

person) water services in Adalar is quite low.

DISASTER STATUS
Indicator Rank Explanation

Earthquake Hazard Level (Degree) 1/39 Adalar is one of the districts with the
highest earthquake risk in Istanbul.

Built-up Areas at Flood Risk (%) 39/39 | Adalar is among the safest districts
in Istanbul in terms of flood risk.

Built-up Landslide Areas (%) 6/39 There are areas in Adalar that are
susceptible to landslide risk.

Built-up Areas at Tsunami Risk (%) 5/39 Adalar has coastal areas that are
vulnerable to tsunami risk.

Built-up Coastal Areas at Risk of 2 m 4/39 Adalar is exposed to climate change-

Sea Level Rise (%)

related risks in its coastal regions.
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Yontem

Calisma kapsaminda istanbul’un 39 ilgesinin cevresel performansi
farkli ozellikler gdz &nunde bulundurularak karsilastiriimistir.
Gelistirilen indeks asagidaki adimlari takip etmistir:

* alt kategorilerin ve gdstergelerin belirlenmesi,

* veri toplama ve Uretim,

 verilerin normalize edilmesi,

» gostergelerin agirliklandiriimasi ve

* alt kategorilerin birlestirilerek genel indeks degerinin elde
edilmesi.

Gosterge verileri, kapsamli bir literatir taramasi ve uzman
degerlendirmeleri yoluyla belirlenmistir. Bu amacla gdstergelerin
belirlenmesinde U¢ énemli husus dikkate alinmistir:

» Standartlastirma: Veri toplama surecini tamamlamis ve sonuclar
Uretmis calismalarda yer almak,

* Gecerlilik: Sehirlerin cevresel performansini degerlendirirken
literatUrde sikca kullanilan gostergeler,

* Yerellik: Literaturde o&lcllen konularl yerel bir perspektiften
yeniden yorumlamak veya gelistirmek. Bu U¢ yoén, indeksin
standartlastiriimis, uygulanabilir ve 6zgun bir degerlendirmesini
yapmak icin énemlidir. Bu kapsamda, yuksek guvenilirlik ve
gecerlilige sahip gdstergeler referans calismalardan toplanmistir.
Cevresel kalite, toplum refahi, yonetim ve afet durumu ile ilgili dort
alt kategori ve toplamda 26 ilgili gosterge belirlenmistir. Tutarliligi
saglamak amaciyla tum veriler 2022 yili i¢in toplanmistir. Veriler
Uretici kuruluslardan temin edilmis ya da proje ekibi tarafindan
uretilmistir. Verilerin Uretiminde veri ddnustirme, dijitallestirme
ve mekansal hesaplamalar ESRI ArcGIS Pro yazilimi kullanilarak
yapilmistir.

indeksin gelistiriimesi strecinde ilk olarak veri standartlastirma
asamasina gecilmistir. Bu asamada, min-maks normalizasyon
yoéntemikullanilarak veriler O-1araliginaindirilmistir. Agirliklandirma
surecinde, ilk olarak alt kategorilerin adirliklart belirlenmis,

Methodology

The study aimed to compare the environmental performance
of Istanbul’s 39 districts by considering various attributes. The
developed index follows these steps:

* identification of subcategories and indicators,

» data collection and production,

* normalization of data,

» weighting of the indicators, and

* aggregation of subcategories to obtain the overall index value.
Indicators were determined through a comprehensive literature
review and expert evaluations. Three key aspects were considered
in selecting indicators:

» Standardization: Inclusion of indicators from studies that have
completed the data collection process and produced results;

* Validity: Indicators frequently used in the literature when
evaluating the environmental performance of cities.

* Local Relevance: Reinterpretation or development of indicators
from a local perspective based on the literature. These aspects
are crucial for ensuring that the index provides a standardized,
applicable, and unique assessment. Reliable and valid indicators
were sourced from reference studies. Four subcategories—
environmental quality, community welfare, management, and
disaster status—along with a total of 26 relevant indicators were
established. To ensure consistency, all data were collected for the
year 2022. The data were obtained from producing organizations
or generated by the project team. Data production involved data
transformation, digitization, and spatial computations, which
were carried out using ESRI ArcGIS Pro software. The index
development process began with data standardization. In this
phase, the min-max normalization method was used to scale the
data to a range between O and 1. During the weighting process,
first, the weights for the subcategories were determined,
followed by the weighting of the indicators. The weights for
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ardindan gostergelerin agdirliklari saptanmistir. Alt kategorilerin
adirliklari, karar verme sureclerinde yaygin olarak kullanilan Basit
Adirliklandirma Yontemi kullanilarak belirlenmistir. Cevresel kalite
en ylUksek oncelige sahip olarak %40 agdirlik alirken, bunu %30
ile toplum refahi, %20 ile yonetim ve %10 ile afet durumu takip
etmistir. Cevresel kalitenin en yuksek, afet riskinin ise en dusuk
agirhga sahip olmasi, bu iki alt kategorinin karakteristikleri ile
iliskilidir. Toplum refahina ise, nufus yogunlugu, nufus artis hizi,
gelir ve egitim duzeyi gibi faktorlerin ¢cevre Uzerindeki dnemli
etkileri g6z 6nunde bulundurularak ikinci yuksek agirlik verilmistir.
Alt kategoriler altindaki gostergelerin adirliklandiriimasinda, ¢cok
kriterli karar verme sureclerinde kullanilan ve faktérlerin birbirine
gore o6nem derecelerini karsilastiran Analitik Hiyerarsi Sureci
kullaniimistir. Bu kapsamda, Haziran-Temmuz 2024 déneminde,
sehir ve bolgesel planlama, ¢cevre muhendisligi, peyzaj mimarhgi,
kamu yonetimi ve yerel ydnetim konularinda akademik uzmanliga
sahip katihmcilara anketler uygulanmistir. Katilimcilardan her
bir gostergenin goéreli dnem derecelerini degerlendirmeleri
istenmistir.

=

%20 %10

the subcategories were established using the Simple Weighting
Method, a common technique in decision-making processes.
Environmental quality received the highest priority with a 40%
weight, followed by community welfare with 30%, management
with 20%, and disaster status with 10%. The highest weight for
environmental quality and the lowest for disaster risk reflect
the characteristics of these subcategories. Community welfare
received the second highest weight due to significant factors
such as population density, population growth rate, income,
and education level impacting the environment. The Analytic
Hierarchy Process (AHP), used in multi-criteria decision-making
processes, was employed for weighting indicators within the
subcategories. This process involves comparing the importance
of factors relative to each other. Surveys were conducted with
participants possessing academic expertise in urban and regional
planning, environmental engineering, landscape architecture,
public administration, and local governance during June-July
2024. Participants were asked to evaluate the relative importance
of each indicator.
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Cevre Kalitesi

Cevre kalitesi kategorisi; hava kalitesi, yesil alanlar, net karbon
ayak izi, kati atik Uretimi ve ekolojik durum gibi gostergeler
Gzerinden degerlendirilmistir. istanbul genelinde ilceler arasinda
cevresel kosullari yansitan genis bir puan dagilimi gézlemlenmistir.
Catalca (28,9/40) ve Beykoz (26,3/40) gibi en ylksek puana
sahip ilceler dahi en Ust kategoriye girememis, ikinci ve Uclncu
dilimlerde yer almistir. Bu durum, bazi ilcelerin ¢cevresel kosullar
acisindan nispeten daha iyi bir performans sergiledigini, ancak
kent genelinde cevresel kalitenin artiriimasi icin gelisim alanlarinin
bulundugunu ortaya koymaktadir. ilcelerin blUyik bir kismi
alt ve orta seviyelerde yer almakta olup, bu durum cevresel
sorunlarin genis bir alana yayildigini gostermektedir. Cevresel
kalitenin iyilestirimesine yonelik, ilce dlzeyinde planlanacak
guclendirilmis politika ve uygulamalarin, sehir genelinde
surdurulebilirlik hedeflerine ulasmada énemli bir rol oynayacadi
degerlendirilmektedir.

Toplum Refahi

Toplum refahi kategorisi, nufus yogunlugu, nufus artis hizi, gelir
ve egitim seviyesi gibi gostergelerden olusmaktadir. Genel olarak,
nufus yogunlugu ve nufus artis hizinin dtstk oldugu ilceler, toplum
refahi acisindan daha yuksek puan almaktadir. Ornegin, Besiktas
(23,7/30), Sarnyer (19,6/30) ve Kadikdy (19,5/30) ilceleri, toplum
refahi gdstergelerinde nispeten yuksek puanlar elde etmis ve
bu durum s6z konusu ilcelerin sosyal ve ekonomik acidan daha
iyi kosullara sahip oldugunu ortaya koymustur. Ote yandan,
Esenyurt (4,2/30) ve Arnavutkoy (4,6/30) gibi ilceler, toplum
refahi acisindan en alt siralarda yer almakta olup, bu durum
bu bodlgelerde belirgin sosyo-ekonomik zorluklarin yasandigini
ve toplum refahinin artirilmasina yénelik iyilestirici calismalara
ihtivac duyuldugunu gdstermektedir. Bu farklilik, istanbul ilceleri
arasindaki sosyo-ekonomik esitsizlikleri gézler dnine sermekte ve
dusuk performans gosteren ilcelere yonelik hedefe yonelik sosyal
programlarin, dengeli ve kapsayici bir kentsel gelisimi tesvik etme
acisindan énemini vurgulamaktadir.

Results

Environmental Quality

The environmental quality category has been evaluated based
on indicators such as air quality, green spaces, net carbon
footprint, solid waste production, and ecological status. A wide
range of scores has been observed across districts, reflecting the
diversity of environmental conditions within Istanbul. Even the
highest-scoring districts, such as Catalca (28.9/40) and Beykoz
(26.3/40), did not reach the top category but were instead placed
in the second or third tier. This finding indicates that while some
districts demonstrate relatively better environmental conditions,
there is still room for improvement citywide. The majority of
districts fall within the lower to middle range, highlighting the
prevalence of environmental challenges across the city. To
enhance environmental quality and achieve sustainability goals,
it is essential to implement strengthened policies and practices at
the district level.

Community Welfare

The community welfare category consists of indicators such
as population density, population growth rate, income level,
and education level. In general, districts with lower population
density and slower population growth tend to achieve higher
scores in community welfare. For example, Besiktas (23.7/30),
Sarniyer (19.6/30), and Kadikéy (19.5/30) have relatively high
scores, indicating better social and economic conditions in these
districts. On the other hand, districts like Esenyurt (4.2/30) and
Arnavutkoy (4.6/30) rank at the bottom, highlighting significant
socio-economic challenges and the need for targeted initiatives to
improve community welfare. This contrast underscores the socio-
economic disparities among Istanbul’s districts and emphasizes
the importance of implementing targeted social programs to
support underperforming areas and promote balanced and
inclusive urban development.
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Yonetim
Yénetimaltkategorisi,yerelydnetiminetkinligini,kentsel planlamayi
ve kaynaklarin verimli kullanimini degerlendiren gdstergelerden
olusmaktadir. Bu degerlendirmeler, ilceler genelinde yo6netim
uygulamalarinda iyilestirmeye ihyiyac olan alanlarin bulundugunu
ortaya koymaktadir. Sonuclar, bircok ilcede bu alanda daha guclu
planlama, uygulama ve izleme sureclerine ihtiyac duyuldugunu
gbstermektedir. Basaksehir (11,6/20) ve Kartal (11,5/20) gibi
ilceler, digerlerine kiyasla daha yuksek puanlar alarak yonetim
alaninda nispeten daha iyi bir performans sergilemistir. Ancak,
yonetim puani yuksek olan ilcelerin her zaman cevresel kalite
acisindan da yuksek performans gostermedigi gozlemlenmistir.
Ornegin, Sile, Catalca ve Silivri gibi yénetim puani nispeten
dusuk olan ilceler, cevresel kalite acisindan daha iyi sonuclar elde
etmistir. Bu durum, cevresel kalitenin yuksek oldugu alanlarin daha
az yonetim mudahalesine ihtiya¢c duyabilecegdini veya mevcut
yonetim uygulamalarinin cevresel iyilestirmelere her zaman tam
olarak yansimadigini dusundirmektedir. Bu nedenle, yonetim
kapasitelerinin glclendiriimesi ve bu sureclerin cevresel iyilesme
ile daha iyi entegre edilmesi, kentsel strdurulebilirlik hedeflerine
ulasmada énemli bir adim olacaktir.

Afet Durumu

Pek cok kent, yerel dlzeyde slUregelen sorunlarla mucadele
ederken, kuresel iklim degisikliginin getirdigi yeni zorluklarla da
karsi karsiya kalmaktadir. Bu zorluklar, depremler gibi cografi
olarak 6zgun afetlerin yani sira, deniz seviyesinin yukselmesi ve
sel gibi iklim degisikligi kaynakli tehditleri de icermektedir. Mevcut
calismada afet durumu temasi; deprem tehlike seviyesi, sel riski,
heyelan riski, tsunami riski ve deniz seviyesi ylikselme riski
gibi parametreler Uzerinden degerlendiriimektedir. istanbul’da,
ilceler genelinde mevcut kosullar ve alinan énlemler incelenmis
ve Sile ile Catalca gibi riskin en dusuk oldugu ilceler (=9,9/10)
belirlenmistir. Bu kapsamda yapilan analizler, afet riski dusuk
olan ilcelerin genellikle cevresel kosullar acisindan da daha
avantajli bir konumda oldugunu gdstermektedir. Bu durum, yerel
yonetimlerin afet riskini azaltmaya yonelik calismalarinin, kentsel
dayanikliligr artirmanin yani sira cevresel strdurUlebilirlige de katki
saglayabilecegini ortaya koymaktadir.

Management

The management subcategory consists of indicators that evaluate
the effectiveness of local governance, urban planning, and
efficient resource utilization. These assessments highlight areas
for improvement in management practices across districts. The
results indicate a need for stronger planning, implementation, and
monitoring processesinmany districts. Districts such as Basaksehir
(11.6/20) and Kartal (11.5/20) scored relatively higher compared
to others, demonstrating comparatively better performance in the
management category. However, it was observed that districts
with higher management scores did not always exhibit higher
environmental quality. For instance, districts like Sile, Catalca, and
Silivri, which had relatively lower management scores, achieved
better environmental outcomes. This suggests that areas with high
environmental quality may require less management intervention,
or that current management practices do not always translate
into environmental improvements. Therefore, strengthening
management capacities and ensuring better integration of these
processes with environmental enhancement efforts will be a
crucial step toward achieving urban sustainability goals.

Disaster Status

Many cities face ongoing local challenges while also confronting
new threats posed by global climate change. These threats
include geographically specific disasters, such as earthquakes,
as well as climate-induced risks like rising sea levels and floods. In
the current study, the disaster status theme is evaluated based on
parameters such as earthquake hazard level, flood risk, landslide
risk, tsunami risk, and the risk of a 2-meter sea level rise. An
assessment of current conditions and measures across Istanbul’s
districts identified Sile and Catalca as the districts with the lowest
risk (=9.9/10). The analysis further revealed that districts with
lower disaster risk tend to have more favorable environmental
conditions. This finding suggests that local governments’ efforts
to reduce disaster risk can not only enhance urban resilience but
also contribute to broader environmental sustainability.
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