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Climate change is the greatest global challenge
of our time. The decisions taken today will
shape not only the future of cities, but also the
fate of our planet, societies, and future
generations. In this process, local governments
assume a historic role as the most powerful
actors in implementation on the ground.

As Arnavutkdy Municipality, we do not see this
responsibility as a burden, but as an
opportunity to shape the future. Cities are no
longer merely expanding spaces; they are living
environments  being redefined  through
sustainability, resilience, and innovation.
Arnavutkdy demonstrates its determination to
be a pioneer of this transformation.

With this understanding, we have prepared
Arnavutkdy’s Sustainable Energy and Climate
Action Plan (SECAP) through a scientific,
data-driven approach aligned with
international standards. This work represents a
strong step toward implementing global
climate objectives at the local level, in line with
the goals of the Paris Agreement, the European
Green Deal, and the Covenant of Mayors.

Our target to reduce greenhouse gas emissions
by 55% by 2030 and 72% by 2034 is not merely
a numerical commitment; it is a clear
expression of Arnavutkdy’s vision to become a
low-carbon and climate-resilient city. This
target reflects a holistic urban development

approach that addresses economic growth and
environmental responsibility together.

The Sustainable Energy and Climate Action
Plan (SECAP) we have finalized goes beyond
being a conventional planning document; it is
Arnavutkdy’s green transformation roadmap
aligned with global climate goals. Focusing on
energy efficiency, renewable energy
investments, sustainable mobility, climate
adaptation actions, and public participation,
this plan provides a strategic framework that
will shape the future of our city.

SECAP aims to ensure that Arnavutkdy is
prepared not only for the needs of today, but
also for the world of tomorrow. The success of
this process will be possible through the
collective commitment of public institutions,
the private sector, academia, civil society, and
the residents of Arnavutkdy. | would like to
thank all stakeholders who have contributed to
this visionary journey.

We believe that climate-compatible cities are
the strong cities of the future. With its bold
targets, determined actions, and strong sense
of global responsibility, Arnavutkdéy will
continue to be a powerful local representative
of a sustainable future. Together, we are driving
the transformation toward a greener, more
resilient, and more livable Arnavutkoy.

Mustafa CANDAROGLU
Arnavutkdy Belediye Baskani
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Executive Summary

With the increasing use of fossil fuels and the rise in emissions released into the atmosphere,
the pressure on the climate system has intensified each year since the Industrial Revolution.
The Intergovernmental Panel on Climate Change’s (IPCC) 2021 report, The Physical Science
Basis of Climate Change, clearly demonstrates that global warming is an undeniable reality,
emphasizing that the changes observed after the 1950s have occurred much faster and more
extensively than anything seen in the past millennium. Each decade over the last thirty years
has surpassed all previously recorded decadal average global surface temperatures since
1850. It has been scientifically proven that human-induced carbon dioxide emissions
intensified by the Industrial Revolution have risen at a pace that exceeds the natural absorption
capacity of oceans and forests. If conventional production and consumption patterns continue,
climate change is projected to lead to severe environmental losses, ecosystem degradation,
widespread fatalities and serious humanitarian crises.

Sustainable Energy and Climate Action Plan (SECAP) Process

The preparation of the Sustainable Energy and Climate Action Plan (SECAP) was carried out
in alignment with the methodology established under the Covenant of Mayors (CoM). Based
on the SECAP reporting format and the related methodological documents of the Covenant of
Mayors, the process progressed under three main components:

a) Preparation of the greenhouse gas emission inventory, analysis of the current situation and
design of emission mitigation actions

b) Assessment of climate risks and vulnerabilities and development of adaptation actions for
sectors that may be affected by climate change

c¢) Evaluation of energy poverty and identification of intervention areas related to this issue
Greenhouse Gas Calculation and Mitigation

For the year 2024, the total energy consumption of Arnavutkdy district including industry, the
airport, energy production and fugitive emissions was calculated as 9,857,001 MWh, while
greenhouse gas emissions were calculated as 2,982,237 tCO,e.
When these sectors are excluded, the district’s energy consumption amounts to 4,170,038
MWh and its greenhouse gas emissions to 1,353,247 tCO.e.

When industry, the airport, energy production and fugitive emissions are excluded, the sectoral
distribution of Arnavutkdy’s total greenhouse gas inventory is as follows:

* Buildings: 46.7%

* Transport: 37.8%

* Solid waste and wastewater treatment: 13.6%

» Other emissions from agriculture, livestock and agricultural irrigation: 1.9%

For 2024, the per capita emission level was calculated as 3.92 tCO,e. In the mitigation
projection prepared by considering population growth trends, the baseline scenario for 2030 is
estimated as 3.80 tCO,e. With the implementation of the mitigation actions defined within the



scope of the Plan, it is aimed to reduce the per capita emission level to 1.64 tCO,e. In this
regard, various actions have been defined under the themes of buildings at urban and
institutional scale, renewable energy, transport, waste, wastewater, agriculture and livestock.

Climate Change Adaptation and Climate Risks

In the climate risk assessment conducted for Arnavutkdy, the main risks identified are:
* Extreme heat

* Floods and inundations

* Forest fires

In addition to these, other meteorological risks such as urban heat island effect, strong winds,
hail, storms and tornadoes are also considered significant threats. The sectors found to be
most vulnerable to these risks are transportation, water resources and urban
infrastructure.

To enhance Arnavutkdy’s resilience against climatic risks, adaptation actions have been
developed in the areas of water management, green spaces, agriculture, public health and
disaster management.

Energy Poverty

Energy poverty is defined as the population that has limited or no access to energy and is
therefore at risk of poverty. To assess this risk, specific indicators have been identified and
various actions have been developed under the themes of households, buildings and
policies to reduce energy poverty in Arnavutkdy in the future.
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1. INTRODUCTION

1.1. Purpose

The primary objective of the Sustainable Energy and Climate Action Plan (SECAP) is to enhance
energy efficiency in urban areas, reduce greenhouse gas emissions, promote the use of
renewable energy sources, build a climate-resilient urban structure and ensure social equity
throughout these processes. The Plan is developed within the framework of the Covenant of
Mayors for Climate and Energy commitments, setting targets to achieve at least a 55% reduction
in greenhouse gas emissions by 2030, assess and mitigate energy poverty risks and strengthen
climate change adaptation capacity.

1.2. Scope

The SECAP covers all settlement areas within the municipal boundaries and has been prepared
with a holistic approach that encompasses mitigation, adaptation and energy poverty dimensions.

Under the mitigation component, the Plan addresses: Buildings and Urban Areas,
Transportation, Renewable Energy and Waste Management.

Under the adaptation component: Water Management, Agriculture, Green Areas, Disaster
Management and Public Health are considered.

Under the energy poverty component: Buildings, Households and Policies are evaluated to
develop the sustainability roadmap of the Arnavutkdy Municipality.

Geographical Scope: The geographical scope of the Plan is limited to the administrative
boundaries of the municipality. However, during the implementation phase, coordination with
public institutions, private sector organizations, universities and nongovernmental organizations
operating across the province is foreseen.

Time Frame: The Plan covers the 2025-2030 period, with strategic goals and action plans
expected to be reviewed and updated in five-year intervals.

Social Dimension: The SECAP is not merely a technical energy and environmental plan but also
a transformation document centered on social equity and inclusiveness. In this context, combating
energy poverty, protecting vulnerable groups (such as the elderly, lowincome households,
persons with disabilities and women) and strengthening the right to access energy are among the
Plan’s key social priorities.

IDENTIFICATION AND
ASSESSMENT OF

ENERGY POVERTY
FPREPARATION OF THE

GHG MITIGATION
INVENTORY CLIMATIC RISK AND
VULNERABILITY
ASSESSMENT

C ) PREPARATION OF THE

MONITORING PLAN

MITIGATION—\ \ ’ | ' ./_

-

\ CLIMATE _/
ADAPTATION

DEVELOPING
ACTIONS TO
DEVELOPING REDUCE ENERGY
DEVELOPING CLIMATE CHANGE POVERTY
GREENHOUSE GAS ADAPTATION
MITIGATION ACTIONS ACTIONS
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2. CLIMATE CHANGE AND IMPACTS

2.1. Climate Change

Climate change refers to long term increases in temperature and alterations in weather patterns
resulting from the disruption of the Earth’s energy balance due to rising greenhouse gas
emissions caused by human activities. Compared to the 1850-1900 period, the global average
surface temperature increased by 1.1°C between 2011 and 2020 and 2023 was recorded as the
hottest year on record. The intensive use of fossil fuels, unsustainable production and
consumption patterns, urbanization forms and land use changes have accelerated this process,
increasing the frequency and intensity of extreme events such as heatwaves, floods and water
scarcity, particularly in cities.

SL1OVdINI ANV 3O9NVHO 31VINITO

Changes in the climate not only manifest as a rise in temperature but also affect every aspect of
life by disrupting the balance of ecosystems. The consequences of climate change include severe
droughts, water scarcity, intense wildfires, rising sea levels, floods, melting polar ice, catastrophic
storms and declining biodiversity.! Moreover, climate related disasters have been occurring with
increasing intensity, frequency, duration and in diverse locations in recent years.? Globally,
between 1998 and 2017, approximately 1.3 million people lost their lives due to natural disasters,
while 4.4 billion people were directly affected by them. It can be stated that 91% of the disasters
that occurred during this period were caused by floods, storms, droughts, heatwaves and other
extreme weather events.?

Climate change is not only an environmental issue but also a social and economic crisis. Its effects
on food and water security, public health, ecosystem services and infrastructure are becoming
increasingly evident across the world. Vulnerable communities those historically least responsible
for this process are disproportionately affected, making climate justice and equity-based
approaches imperative.

Cities are at the center of both the impacts and the solutions. Demand-side strategies for rapid
emission mitigation, nature-based solutions, innovative technologies and just transition policies
are coming to the forefront, while local knowledge, the wisdom of Indigenous peoples and multi-
level governance mechanisms are of critical importance for the success of climate action.

In this context, the Covenant of Mayors (CoM) initiative [

stands out as a city-led movement that originated in Europe b

and later expanded globally. CoM aims to encourage local N
governments, on a voluntary basis, to reduce greenhouse gas
emissions, improve energy efficiency and adapt to climate
change. In 2016, it merged with the Compact of Mayors to
form the Global Covenant of Mayors for Climate and
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Energy (GCoM), which today represents more than 7,000 cities and over 600 million people
worldwide.
Under the GCoM framework, cities prepare greenhouse gas inventories, set targets, develop

mitigation and adaptation plans and submit regular progress reports. This process not only
strengthens cities’ resilience to the climate crisis but also supports the creation of more just,
healthy and livable urban environments. In short, initiatives such as CoM and GCoM make local
governments active players in global climate solutions.

Climate Change Scenarios

S1OVdII ANV 3ONVHO 31VINITO

Climate scenarios are critical tools used to understand and project future climate conditions, as
well as the potential impacts of human activities and socio-economic developments. These
scenarios help policymakers and researchers assess future risks and develop effective climate
action strategies.

According to the Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report
published in 2023, due to human-induced greenhouse gas emissions, the global average surface
temperature increased by approximately 1.1°C between 2011 and 2020 compared to the pre-
industrial period. This increase has led to widespread and rapid changes across all components
of the climate system; the observed impacts on the atmosphere, oceans, glaciers and ecosystems
have exceeded the range of natural variability seen over the past few centuries. The IPCC warns
that if current trends continue, it is very likely that global temperature rise will surpass the 1.5°C
threshold in the coming years. This threshold, set under the Paris Agreement, represents a critical
limit exceeding it would significantly increase both the scope and severity of climate-related risks.

(a) 1.5°C global warming

The scenario-based
projections used in the Sixth
Assessment Report are built
upon five main development
pathways that describe how
climate change may evolve in
the future. These scenarios
model how greenhouse gas
emissions might change under
different socioeconomic,
technological and  political
conditions and how these
, changes could affect the
(o) ThediferencobetmeenisCand2C  (f) 15°C and dffersnce betweenC (8) 15°C and diferencebetween &' climate. The projected impacts
of temperature rise under
various scenarios are not
limited to atmospheric variability
but directly influence many
sectors such as agriculture,
water resources, health,
ecosystems and infrastructure
systems. Even in a 1.5°C warming scenario, a noticeable increase in the frequency of tropical
storms, a mitigation in snowfall and striking changes in drought and extreme precipitation events

(c) 3°C global warming (d) 4°C global warming

A ("C)
5 4 -3-25-2-150 152253 4 5

(*C)
4 -3-2-15-1-050051152 3 4 Source: PCC 6th Assassme
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are projected. In this scenario, for instance, drought risk could increase by 2 to 2.5 times, while
the intensity of heatwaves could rise by about 1.9°C. If the temperature increase exceeds this
threshold, the impacts become even more severe and destructive. If the temperature rise exceeds
this threshold, the impacts become even more devastating. According to the IPCC, if global
warming reaches 2°C or higher, the frequency of tropical cyclones could increase by up to 30%,
snow cover could decrease by as much as 25%, rainfall intensity on wet days could rise by 2.8
times and sea level rise could reach up to five times the global average. This situation would
cause severe and irreversible damage, particularly to low-lying coastal areas, agriculture-based
economies and water resources.

S1OVdINI ANV 3DNVHO 3LVINITO

These projections make it essential to shape local and regional climate policies through a
scenario-based approach. Climate change is not merely an issue of rising average temperatures;
it has the potential to trigger simultaneous crises across multiple sectors from food production to
infrastructure security, from biodiversity to public health. Therefore, in locally developed
Sustainable Energy and Climate Action Plans, the scientific scenarios presented by the IPCC
should be taken as a foundation. Vulnerable areas should be prioritized and resilient urbanization
and adaptation strategies should be developed to address climate risks.

Turkiye's Climate Change Scenarios

In Tarkiye, evaluations conducted by the Turkish State Meteorological Service indicate that the
frequency of disasters has increased dramatically, particularly since the 2000s. The year 2022,
with a total of 1,030 extreme events, was recorded as the year with the highest number of extreme
weather occurrences. Meteorological disasters such as floods, storms, hail, frost, snow and
drought frequently affect the country. An analysis of the 2022 events shows that storms, floods
and hailstorms were the most common types of disasters experienced that year.*

Climate change projections for Tlrkiye have been developed by the Turkish State Meteorological
Service using scenarios and global climate models formulated within the framework of the IPCC’s
Fifth Assessment Report (AR5). These projections reveal the spatial and temporal variations of
Tdarkiye’s climate, assessing both temperature and precipitation trends and providing a scientific
basis for regional risk analyses and adaptation strategies. Under the RCP4.5 scenario, a
decrease in annual average precipitation across Turkiye is projected, with mitigations reaching
20-40% particularly in the summer and autumn seasons. In the RCP8.5 scenario, this decrease
becomes even more pronounced, with summer precipitation expected to decline by more than
50%. The models also indicate irregularities in precipitation patterns an increase in some regions,
but an overall decreasing trend. The Southeastern Anatolia, Central Anatolia and Mediterranean
regions are identified as areas where significant mitigations in summer and autumn rainfall are
expected from the mid-century onward.
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Projections related to extreme weather events are also noteworthy. In recent years, Turkiye has
experienced an increase in both the frequency and intensity of extreme events such as
heatwaves, droughts and sudden heavy rainfall. Climate models indicate that this trend will
continue, with an expected rise in the number of hot days, hot nights and tropical nights during
the summer months and a decrease in the number of frost days and cool nights. Additionally, an
upward trend in short-duration intense rainfall is particularly evident in parts of the Black Sea,
Marmara and Eastern Anatolia regions. These changes are expected to heighten the risks of
disasters such as floods, droughts and wildfires.

Hose Fog In conclusion, Turkiye’s climate projections, in
LandslideFreeze Avalanche 1.9% 0,3% . . A
2.7% 2,5%\2,1% —— line with global trends, indicate that
\ Forest Fire temperature increases are inevitable, while
Lightning 0,9% . . . . .
Strike % changes in precipitation will have varying
4,2% . . . o . .
’ regional impacts. These scientific findings
underscore the urgent need to develop timely
n ‘ measures at both national and local levels.

2;07’52 They also highlight the necessity of integrated
policies that take climate risks into account
across multiple sectors, particularly energy,
water, agriculture, transportation and disaster
management.

Heavy Rain/

Flooding
21,4%

Hailstorm
18,5%
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2.2. International and National Negotiations

The global threat posed by climate change began to draw the attention of scientists in the mid-
20th century, but it was the 1972 Stockholm Conference that marked the first serious
consideration of the issue by the international community. This conference highlighted, for the first
time on a global scale, the link between environmental degradation and development; however,
concrete scientific evidence on climate change was still limited at the time. The subsequent 1979
World Climate Conference emphasized the need for systematic monitoring of atmospheric
changes, laying the groundwork for the establishment of the Intergovernmental Panel on Climate
Change (IPCC) in 1988.°

Montreal Protokoli

It came into force to protect
the ozone layer and
indirectly contributed to the
control of greenhouse
gases.

Kyoto Protocol

It represented the first
concrete step in this field
by introducing binding
emission reduction
obligations for
industrialized countries.

1. End of the Kyoto
Era

Signing the Paris
Agreement

Stockholm Conference
It put environmental issues

on the international agenda
and laid the foundation for

the concept of sustainable
development.

Rio Summit

A framework for global
cooperation in the fight
against climate change
has been established.

Turkey's signature of
the UNIDCS

Paris COP21

The resulting Paris Agreement
provides a comprehensive and
binding framewaork for all

countries to contribute to the fight

against climate change. The
Agreement aims to keep the

global temperature rise below 2°C

and limit it to 1.5°C.

Turkey Signs the Paris
Agreement

Turkey ratified the agreement
and officially became a party
to the global climate goals.

The First Assessment Report published by the IPCC
in 1990 clearly demonstrated that human-induced
greenhouse gas emissions were altering the climate
system. This scientific evidence formed the
foundation for the United Nations Framework
Convention on Climate Change (UNFCCC), adopted
at the 1992 Rio Summit. ® The Convention obligated
countries to limit greenhouse gas emissions based
on the principle of common but differentiated
responsibilities, while also recognizing the historical
responsibility of developed nations.

With the first Conference of the Parties (COP1) held
in Berlin in 1995, concrete targets began to be
discussed and two years later, at COP3, the Kyoto
Protocol was adopted as the first agreement
imposing binding emission mitigation commitments
on developed countries. However, the withdrawal of
the United States and the exclusion of emerging
economies such as China limited the effectiveness
of the protocol, paving the way for a new search for
a more inclusive climate regime. This search
culminated in COP21, held in Paris in 2015, where
the Paris Agreement was adopted marking a new
turning point in the global fight against climate
change.” The Paris Agreement aims to keep the
increase in global average temperature well below
2°C above pre-industrial levels while pursuing efforts
to limit it to 1.5°C. It involves all countries in the
process through their nationally determined
contributions (NDCs) for emission mitigations. In this
sense, the Paris Agreement replaced Kyoto’s
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approach which imposed obligations only on developed countries with a framework that shares
responsibility among all nations

Following the Paris Agreement, climate negotiations have expanded their focus beyond emission
mitigation to include adaptation, climate finance, technology transfer and loss and damage.
Developing countries, in particular, have emphasized that nations with historical responsibility
must commit to providing financial support to enhance their resilience against the impacts of
climate change.

At this stage, international climate negotiations have evolved from a purely science-based
technical process into a multidimensional diplomatic platform encompassing issues of
development, justice, vulnerability and global cooperation. The COP30 conference, to be held in
2025 in Belém, Brazil, will mark a critical milestone, as countries are expected to submit their
updated nationally determined contributions (NDCs) under the Paris Agreement and define the

ARNAVUTKOYSUSTAINABLE ENERGY
AND CLIMATE ACTION PLAN

direction of climate goals beyond 2030.

Before becoming a Party to the United Nations
Framework Convention on Climate Change
(UNFCCC), Turkiye took its first institutional step
in this field by establishing the Climate Change
Coordination Board in 2001. By 2009, the
Department of Climate Change was established
under the General Directorate of Environmental
Management within the Ministry of Environment
and Urbanization and administrative coordination
of climate-related efforts began to be carried out
through this unit.

Taking into account its national circumstances
and level of development, Tlrkiye published the
“National Climate Change Strategy” document in
May 2010. This document outlined the goals and
policies to be pursued in sectors such as
transportation, industry, buildings, waste
management and agriculture.

In terms of legal responsibilities, the Energy
Efficiency Law, which came into force in 2007,
introduced regulations that encompass not only
the energy sector but also all institutions and
individuals nationwide. Within this framework,
new action plans, support mechanisms and
obligations were defined for the industrial,
building and transportation sectors. With the
implementation of the Building Energy
Performance Regulation in 2008, it became
mandatory for all new buildings to obtain an
Energy Performance Certificate starting from
2011.

10
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The Regulation on Increasing Efficiency in the Use of Energy Resources and Energy (No. 28097),
published in 2011, provides various incentives for those who voluntarily participate in projects
aimed at reducing energy intensity. At the same time, the legal framework for the use of local
renewable energy sources was strengthened, leading to a significant increase in solar and wind
power plants. The 'Climate Change Adaptation Strategy and Action Plan,' prepared by the Ministry
of Environment and Urbanization in 2011 through a broad participatory process, focused on five
main areas: water resource management; agriculture and food security; protection of biodiversity
and forest ecosystems; disaster risk management and public health.

At COP27, held in 2022, Turkiye’s then Minister of Environment, Urbanization and Climate
Change announced the country’s updated greenhouse gas mitigation targets. According to the
first Nationally Determined Contribution (NDC), greenhouse gas emissions were projected to
reach 1,175 million tons of CO, by 2030. Under the new commitment, this target was revised to
695 million tons of CO,e. Thus, the original mitigation target of 21% was updated and increased

to 41%.
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In Turkiye, significant policy documents have been developed at both national and regional levels
to address climate change. In this context, the Regional Climate Change Action Plans, published
in March 2021 under the leadership of the Ministry of Environment, Urbanization and Climate
Change, were prepared through a holistic approach that incorporates both mitigation and
adaptation components. These actions are categorized sectorally under thematic areas such as
disaster management, energy, transportation, coastal management, urban infrastructure, air
quality, water resources, agriculture and livestock, forestry, ecosystems and biodiversity, public
health, socio-cultural structure and economy. Beyond these plans, Turkiye is currently in the
process of developing roadmaps aimed at achieving low-carbon development and net-zero
emission targets for 2030 and 2053. In particular, long-term strategic visions are being advanced
to strengthen the country’s alignment with its international commitments and the Paris Agreement.

The 12th Development Plan, published at the end of 2023, as in previous plans, includes policy
frameworks aimed at combating climate change. It envisions new steps toward regulatory
reforms, strengthening governance mechanisms and enhancing inter-institutional coordination.

11
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The plan also emphasizes the preparation of sectoral roadmaps and the promotion of green
transformation processes at the national level. In parallel with this, Turkiye’s first Climate Law
Proposal was submitted to the Grand National Assembly of Turkiye (TBMM) on February 21 2025
and was approved by the TBMM Environment Commission on February 27, 2025. However, after
the first four articles were adopted in the General Assembly, the proposal was withdrawn and sent
back to the commission on April 15, 2025, due to public pressure and opposition objections.
Although it has not yet been enacted, this draft law assigns significant responsibilities to local
governments in addressing climate change. It includes various provisions aimed at enabling cities
and municipalities to adapt to climate change and reduce greenhouse gas emissions. The main
local responsibilities and support mechanisms outlined in the draft are summarized below:

S1OVdINI ANV 3ONVHO ILVINITO

Local Climate Action Plans (YIDEP)

Under the proposed climate law, it is planned to make it mandatory for each province to develop
a comprehensive climate action plan under the leadership of the governor’s office through the
cooperation of metropolitan municipalities in metropolitan areas and provincial municipalities and
special provincial administrations in other regions. These plans are expected to include both
targets for reducing greenhouse gas emissions and strategies for adapting to climate change.

Provincial-Level Coordination Mechanisms

To guide climate-related decision-making processes at the provincial level, a Provincial Climate
Change Coordination Board will be established in each province under the chairmanship of the
governor. This board will consist of representatives from relevant public institutions and local
governments and will ensure the coordinated approval and implementation of the Provincial
Climate Action Plans (YIDEP).

Sustainable Urban Development

Cities account for 60—80% of national energy consumption and approximately 75% of carbon
emissions. This highlights the critical importance of sustainable urbanization and low-carbon
urban infrastructure planning. However, while the draft law identifies priorities in this area, it does
not include comprehensive regulations regarding urban planning.

Financial and Capacity Development Support

Within the framework of the Climate and Disaster-Resilient Cities initiative, implemented in
cooperation between llbank and the World Bank, technical and financial support will be provided
to local governments. The program will prioritize projects aimed at enhancing preparedness for
climate-related disasters and strengthening the resilience capacity of cities.?

2.3. Turkiye’s 2053 Net-Zero Roadmap

Countries that are parties to the Paris Climate Agreement are developing strategies to transition
toward a net-zero emission economy in line with global climate goals and are updating these
strategies in parallel with international developments. In this context, Turkiye has been taking
significant steps based on its Net Zero Emission vision, aligned with its goals of sustainable
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environmental policies and enhancing social welfare. Accordingly, Turkiye ratified the Paris
Agreement in 2021 and declared its commitment to achieving net-zero emissions by 2053.°

Turkiye’s climate target envisions greenhouse gas emissions peaking no later than 2038, followed
by a gradual mitigation to reach net-zero levels by 2053.1° This goal represents not only an
environmental necessity but also a strategic transformation vision at the core of Turkiye’s long-
term development perspective. The Long-Term Development Strategy (2024-2053), prepared
within the framework of the Twelfth Development Plan, provides the main roadmap for this
transformation.!! The strategy aims to position Tirkiye as a globally leading country in areas such
as science, technology, production and trade by 2053, while also becoming a strong actor that
contributes to international peace and prosperity through the preservation of its national values.
Within this framework, comprehensive and structural transformations are planned to be
implemented across the agriculture, industry, energy, transportation and service sectors to
achieve net-zero emissions.

S1OVdINI ANV 3ONVHO 3LVINITO

2021 2030 2053

@ mld % G

ENERGY TRANSPORT INDUSTRY BUILDINGS AGRICULTURE WASTE LAND USE
MANAGEMENT

The key pillars of the transition to a carbon-neutral economy include energy supply security,
expansion of renewable energy capacity, investments in green hydrogen and energy storage,
digitalization, circular economy practices and diversification of green financing instruments. In this
process, the private sector is expected to contribute an amount equivalent to 1% of the annual
GDP, while total investment needs supported by public investments are projected to reach
approximately 1.7% of the national income.*?

13






X% 843

MIINGIAO AOALNAVNYY

3. OVERVIEW OF ARNAVUTKOY

Located on the European side of Istanbul, Arnavutkdy is the city’s fourth-largest district with a land
area of 506.52 km?2. Positioned at 41°12' north latitude and 28°44’ east longitude, the district is
bordered by the Black Sea to the north, Eylpsultan to the east, Sazlidere Dam, Basaksehir,
Esenyurt and Blylukgekmece to the south and Catalca to the west. With an average elevation of

119 meters, Arnavutkdy stands out as the host of major transportation projects such as Istanbul
Airport.

Arnavutkdy is administratively
composed of 38 neighborhoods,
each exhibiting diverse
demographic and  physical
characteristics, encompassing
Sy both rural and urban settlement
'\_‘ patterns. Among these,
b e neighborhoods such as Anadolu,
» ) Arnavutkdy Merkez, Hadimkdy,
Bogazkdy istiklal, Hicret,
islambey and Tasoluk stand out
as more developed residential
areas, while Durusu, Karaburun
2 S ) /( 7 wor and Sazlibosna, as well as
,;\ e \ B V4 .11 w 1ayakadin, retain a more rural
= e V¥ "z_\ and natural character.
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6,7 km? with a population exceeding 20,000.

The geographical locations and land areas of the neighborhoods lead to variations in the planning
and provision of social services, transportation and infrastructure across the district. Settlements
such as Tayakadin Neighborhood are among the areas with high development potential due to
new transportation corridors and logistics investments, holding strategic importance thanks to
their proximity to Istanbul Airport. On the other hand, northern coastal neighborhoods like
Karaburun stand out for their natural landscapes and ecological characteristics.
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Arnavutkoy District,
with its large surface
area and diverse land
uses, is one of
Istanbul's key regions
where both urban and
rural characteristics
coexist. Within the
district boundaries,

forested areas,

agricultural lands,

industrial zZones,

2N : ‘ residential areas,
?‘mf : SN ~ logistics facilites and

infrastructure uses are
distributed in a
balanced manner. The
northern parts are
characterized by
dense forests and
it , A : water basins, while the
N ¥ w ™~ '/ . southern and eastern
b ' : sections host a higher
concentration of
industrial and
residential areas.
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The largest land use
type in Arnavutkdy is
agricultural land, which accounts for 34.62% of the district’s total area. This is followed by forest
areas, which cover 30.61% of the total land. In addition, Istanbul Airport occupies 21.19% of the
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district’s total area. Residential areas account for 5.31%, while industrial zones represent 1.74%,

MIINGIAO AOMLNAVNYY

corresponding to approximately 958.3 hectares.

In the north, dense forest areas and the airport
zone dominate the landscape, while the eastern
and southern parts feature urban development
areas, as well as commercial and industrial
zones. Agricultural lands are  mainly
concentrated in the western and southwestern
parts of the district. This diversity highlights
Arnavutkdy’s strategic position in terms of both
ecological value and economic activity.

Demographic Structure

As of 2024, Arnavutkdy District has a population
of 344,868, making it one of the fastest-growing
districts in Istanbul. The male population
accounts for 51.4% (177,241 people), while
females make up 48.6% (167,627 people), a
distribution similar to Istanbul's overall
demographic structure. In 2024, Istanbul’s total

Land Use Functions
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Park Area
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Storage and Logistics Facility
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Recreation Area
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555.120

population was recorded at approximately 15.9 million, with males representing 50.2% and
females 49.8%. Compared to these averages, Arnavutkdy has a slightly more male-dominated
population, which is associated with the high proportion of young, male labor migrants settling in

the district.’®
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The median age in Arnavutkdy is around 29-30, which is significantly lower than Istanbul’s
average of 35.4. This indicates that Arnavutkdy is among the districts with the highest
concentration of young people in Istanbul. The proportion of the population aged 15-64 is
approximately 66%, compared to around 70% for Istanbul as a whole. This shows that Arnavutkdy
has a strong working-age population and due to its younger demographic structure, possesses a
more dynamic labor force potential than the city average. In terms of household size, Arnavutkdy
also differs from the general pattern in Istanbul. The average household size in the district is 3.7
persons, compared to 3.1 across the city.

POPULATION CHANGE

400000
350000
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250000
200000
150000
100000
50000

0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

The population of Arnavutkdy has shown a steady upward trend over the past decade. This growth
is directly linked to the implementation of large-scale infrastructure projects such as Istanbul
Airport and the Northern Marmara Motorway as well as the development of new residential areas.
In 2009, the district’s population was around 175,000 and by 2024 it had reached 344,868,
marking an increase of approximately 97%. During the same period, Istanbul’s total population
grew by about 22.7%. This comparison clearly indicates that Arnavutkdy’s population growth rate
is far above the Istanbul average.

The population is not evenly distributed across the neighbourhoods of the district. The most
densely populated neighbourhoods are Arnavutkdy Merkez, Anadolu, and islambey. These
areas have become attraction centres due to their proximity to social amenities and
transportation corridors. This demographic density necessitates strategic interventions at
various scales in the planning of many urban services, particularly transportation, social
services, and energy consumption. While the central districts of Istanbul have reached
saturation in terms of development, Arnavutkdy continues to maintain its potential as a still

!
A |5

developing area.
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In terms of education level, Arnavutkdy falls below
the Istanbul average. In the district, the proportion
of individuals with only primary school education is
as high as 76%, while the share of those with
university or higher education is just 8%. The
remaining 17% consists of individuals who have
completed secondary or high school education. In
contrast, across Istanbul, 23.7% of the population
holds a university degree or higher. This gap can
be attributed to the relatively limited educational
opportunities in the district, lower socioeconomic
conditions and the fact that a significant portion of
the young population enters the workforce at an
early age.

Within the boundaries of Arnavutkdy District, there
are 38 neighborhoods and the distribution of the

population among them shows significant
variation. The most densely populated
neighborhoods include Arnavutkdy Merkez,

Hadimkdy, Anadolu, Tasoluk, Bogazkdy istiklal,
Deliklikaya and islambey. These neighborhoods
are located at the center of residential areas as well
as transportation and commercial corridors, which
explains their high population density.

According to the Socioeconomic Development
Index (SEGE-2022) data updated in 2022 by the
Ministry of Industry and Technology, Arnavutkdy
ranks within the top 17.2% among 973 districts. An
examination of the socioeconomic status of the
neighbourhoods in the district shows that all
neighbourhoods fall into Group C.

Sectoral Structure

The economic structure of Arnavutkdy exhibits a
mixed character in which industry, agriculture and

services are intertwined. While commercial and service activities are concentrated in areas close
to the district center, agricultural production, livestock farming and tourism activities are more
prominent in rural neighborhoods. In particular, Balaban and Yenikoy neighborhoods have coastal
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tourism potential, whereas
agricultural activities continue in
areas such as Dursunkoy,
Yassi6ren and Hacimagl.

With the continuous expansion of
industrial and service areas,
agricultural production in Istanbul
has become increasingly
concentrated in  the city’s
peripheral districts. On the
European side, Catalca, Silivri,
Arnavutkdy and Buyukcekmece
are among the main districts
where agricultural activities are
most prevalent, while on the Asian
side, Beykoz and Sile play a
similar role. According to the
Farmer Registration  System
(CKS) data from 2019, 8.7% of
Istanbul’s 3,475 registered
farmers are located in Arnavutkoy,
underscoring the district’'s
significance in agricultural
production. Rural  production
remains active even in sparsely
populated neighborhoods such as
Baklali, Boyalik, Sazlibosna and
Yesilbayir.14
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In terms of the industrial sector,
Arnavutkdy stands out as one of

Istanbul’s key districts, with 886 industrial facilities and an employment capacity of 45,757 people.
Industrial establishments are largely clustered in and around Hadimkdy. Although the district lags
behind some of the larger industrialized areas in terms of the number of facilities, it exhibits a
notable concentration in terms of employment. While districts such as Basaksehir, Esenyurt,
Tuzla, Bagcilar and Umraniye are prominent in industrial development, Arnavutkdy represents a
significant component of this structure, particularly from an employment perspective.
Furthermore, one of Turkiye’s 15 private industrial zones Baykar Makina Sanayi ve Ticaret A.S.
Private Industrial Zone is located on the border between Arnavutkdy and Esenyurt, covering an
area of 18.2 hectares. This private industrial zone, specializing in advanced technology production
for the defense and aviation industries, not only enhances local employment but also contributes
to the transformation of Arnavutkdy’s economic profile.15
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4. ARNAVUTKOY DISTRICT GREENHOUSE GAS
INVENTORY
4.1. Methodology

Baskanlar Municipalities that are members of the Covenant of Mayors are required to quantify
greenhouse gas emissions resulting both from their own operations and from activities within their
geographic boundaries. To support this process, the International Council for Local Environmental
Initiatives (ICLEI) developed the International Local Government Greenhouse Gas Emissions
Analysis Protocol (IEAP) a practical guideline that provides common rules and standardized
approaches for local governments to accurately identify and compare their greenhouse gas
emissions and implement measurable mitigations.

Through the IEAP, greenhouse gas monitoring processes have been simplified, enabling the
compilation and reporting of outcomes from various communities’ activities and the creation of a
reliable data system. ICLEI assists local governments in their efforts to reduce greenhouse gases
that contribute to both climate change and declining air quality. To date, it has provided analytical
tools and methodologies to help local authorities measure their emissions, set mitigation targets
and achieve those targets.

Each area of activity within the jurisdiction of a local authority requires the preparation of its own
greenhouse gas management program. Local government greenhouse gas emission inventories
can be divided into two categories: emissions from the local authority’s own operations and
emissions arising from activities of the community within the administrative area for which the
authority is responsible.

NOILVOILIN SVO ISNOHNIFYD

For the preparation of a corporate greenhouse gas inventory, the most commonly used
international standard is the GHG Protocol. In contrast, the preparation of a city-scale greenhouse
gas emission inventory is based on the 2014 IPCC Guidelines for National Greenhouse Gas
Inventories developed by the Intergovernmental Panel on Climate Change (IPCC) Working Group
on National Greenhouse Gas Inventories.

Base Year

The baseline year is the reference year against which the emission mitigation target will be
compared in order to monitor the results of the proposed actions. When determining this year, it
is recommended to choose a year with the most reliable data available and without extraordinary
events (such as a pandemic). In this context, the baseline year for Arnavutkdy has been selected
as 2024.

Scope

Within the boundaries of Arnavutkdy Municipality, the selected sectors include buildings, energy,
transportation, waste and wastewater, agriculture and livestock and greenhouse gas emissions
from the industrial sector have also been calculated. However, Arnavutkdy Municipality does not
have any regulatory authority over the industrial sector, which is largely classified as part of the
private sector. Therefore, greenhouse gas emissions from industry have been excluded from the
scope of mitigation targets.
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Method

In preparing the current greenhouse gas inventory, the activity-based approach most commonly
used by cities has been applied. This approach includes all CO,e (or greenhouse gas) emissions
resulting from both direct (through fuel combustion) and indirect (through electricity consumption)
energy use within Arnavutkdy. While most greenhouse gas emissions consist of CO,, CH, and
N,O emissions are of secondary importance in relation to combustion processes in the residential
and transport sectors. All CO,, CH, and N,O emissions are calculated for each fuel type using
the emission factors and global warming potentials (GWP) provided in the IPCC Sixth
Assessment Report (AR6).

o Scope 1 - Direct greenhouse gas emissions: These are emissions from all stationary and
mobile greenhouse gas sources owned or directly controlled by the organization. Assets that
are owned, leased, or acquired through financial leasing are included in these sources. The
scope boundary covers all emission sources under the organization’s control. This scope
should also include refrigerant gases used in air conditioning systems employed for
operational purposes.

o Scope 2 — indirect energy greenhouse gas emissions: These are greenhouse gas
emissions resulting from the energy purchased for the organization’s operations. This scope
includes grid electricity as well as other forms of energy used for heating or cooling purposes.

o Scope3-otherindirect greenhouse gas emissions: These are greenhouse gas emissions
that are not under the organization’s direct control and exclude indirect emissions arising from
its activities. Such emissions may result from activities that occur before or after the
organization’s core operations, from employee travel, or from the activities of institutions not
under the authority of Arnavutkdy Municipality but serving the residents of Arnavutkoy.

-Municipal Scale: -Municipal Scale: - Municipal Scale:

Emissions resulting

Fassil fuel
consumption for
municipal vehicle
fleet, heating in
municipal buildings

- District Scale:

Emissions from

vehicles in the district,

fuel consumption of
buildings

Emissions from grid
electricity consumed
in municipal buildings

. District Scale:

Emissions from
electricity consumed
in the district but
purchased from the
national grid

®
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The global warming potentials of greenhouse gases specified in the Kyoto Protocol and the
greenhouse gases that must be included in greenhouse gas inventories have been used. These
are;

o KIP (Global Warming Potential): The factor defining the radiative forcing effect based on
the mass equivalent of carbon dioxide for a specific greenhouse gas within a specific time
interval (GWP).

o COse (Carbon dioxide equivalent): A unit used to compare the radiative forcing of a
greenhouse gas with that of carbon dioxide.

The direct and indirect greenhouse gas emissions of each energy carrier were calculated by
multiplying the final energy consumption by the corresponding emission factor. In addition, CH,
and N,O emissions from waste and wastewater treatment were calculated and converted to
CO.e.

Greenhouse Gases Chemical Atmospheric lifetime ~ Global Warming Effect* |
Formula (Year) (COze) 16 |
Carbon dioxide CO2 5-200 1
Methane CHa 12 27,9
Diazot monoxide N20 114 273
2 Perfluorocarbons PFCs 50.000™ 7.380-10.000
m Hydrofluorocarbons HFCs 226" 160-14.600
éZ:) Sulfur hexafluoride SFe 3.200 24.300
& Trifluoride nitrogen NFs 740 17.400
Py * Time is dependent.
& **: This group shows the highest values for greenhouse gases.
=
=
)
5
o
P4

Data Collection: For the development of this data inventory, an effective division of tasks was
established at the institutional level among the administrative units of the local government and
at the city scale with other organizations that could influence or provide information on both
institutional and urban activities (such as other public institutions, organized industrial zones,
various associations and chambers and energy suppliers).

Calculation: Within the boundaries of Arnavutkdy Municipality, the following formulas and
variables have been used in the calculations of greenhouse gas emissions for Scope 1, Scope 2
and Scope 3 sources according to their respective types.
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Em1svonm, yakit = EmlsvanCClZ, \raklt"’ EmlsvanCHﬂ, yakit i+ EmleonN:’-o; yakit Eee

EmisyonCO2, yakit = Tiiketim Miktariyakit x Emisyon FaktoriiCO2, yakit

4.2. Greenhouse Gas Inventory

Based on data collected from Arnavutkdy Municipality and external stakeholders (such as
electricity and gas distribution companies, EPDK and IETT), the 2024 greenhouse gas inventory
for Arnavutkody District has been prepared. The inventory covers the sectors selected within the
boundaries of Arnavutkdy Municipality, namely buildings, energy, transportation, waste and
wastewater, agriculture and livestock. Since Arnavutkdy Municipality has no regulatory authority
over industry, airports, energy production, or fugitive emissions, two separate inventories
have been prepared one including and one excluding these sources.

As shown in Table 3, for the year 2024, the total energy consumption of Arnavutkdy District
including industry, airport, energy production and fugitive emissions was calculated as 9,857,001
MWh and the total greenhouse gas emissions as 2,982,237 tCO,e. According to the table,
emissions from fuel and electricity consumption in buildings account for 37.5% of total emissions,
while transportation-related greenhouse gas emissions make up 55.2%. Other greenhouse gas
emissions from solid waste, wastewater treatment, fugitive emissions, agriculture, livestock and
agricultural irrigation constitute 7.3% of total emissions. Emissions from energy production
represent a 0.1% share.

Assumptions Made in the Calculation

e The CO, emissions from the LTO (Landing and Take-Off) cycle of Istanbul Airport have
been included in the inventory based on calculated data provided by iGA. The LTO cycle
up to an altitude of 3,000 feet (approximately 914 meters) covers the ascent from take-off
up to this altitude and the descent down to this altitude during landing. This boundary has
been defined to represent the emissions occurring around the airport that affect local air
quality.

Under the ACA (Airport Carbon Accreditation) program, it is required to assess emissions
occurring during this LTO cycle. According to the ACA definition, this process includes
emissions from the approach, taxi and ground idle — in, taxi and ground idle — out,
take-off and climb phases. The airport has performed its calculations in accordance with
this approach.

In this context, the LTO emissions for each aircraft landing or taking off from Istanbul
Airport are calculated based on their engine types and ground movements using the
document published by the European Environment Agency (EEA), titled “1.A.3.a Aviation
- Annex X - LTO Emissions Calculator - 2023 - Protected.” This calculation method
enables the estimation of pollutant amounts such as CO,, NOx and PM for each aircraft
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type using ICAO-certified engine data and the four LTO phases (taxi-out, take-off, climb-
out and approach).

These emissions have been evaluated as Scope 1 emissions, in line with the GPC (Global
Protocol for Community-Scale GHG Inventories) and similar international standards, as
they result from fuel combustion occurring within the district boundaries. However, similar
to emissions from industrial facilities, since these are not emissions over which the
municipality has direct control, they will not be included in the greenhouse gas mitigation
targets to be set under the SECAP. Instead, they will be reported solely for the purpose of
presenting the current situation.

In calculating greenhouse gas emissions from solid waste, it has been taken into account
that the waste collected in the district is sent to ISTAC’s disposal site in Silivri. It is
assumed that approximately 75% of the waste at this site is used for energy production at
the energy recovery facility, while the remaining 25% is disposed of in the landfill area.
Based on this assumption, only 25% of the total solid waste emissions have been included
in the district’s greenhouse gas inventory.

The coal consumption amount for Arnavutkéy has been calculated based on the total coal
consumption data provided in the Istanbul Provincial Environmental Status Report, taking
into account the district’s population ratio within Istanbul.

ARNAVUTKOY SUSTAINABLE ENERGY
AND CLIMATE ACTION PLAN

- Greenhouse .

Arnavutkoy Municipality Greenhouse Gas Energy. S Share in
Inventor'y Includin. 'indust'r .air orts, ener Consumption Emissions Inventory
production and fugitive emissions) MWh Ton COse %
Buildings 3.571.042 1.117.583 37,5
Municipal Buildings and Facilities 11.498 3.908 0,1
Other Buildings and Facilities Outside Municipal 1.046.485 315.689 106
Buildings

Housing 1.191.836 304.383 10,2
Municipal and Other Street Lighting 16.721 7.746 0,3
Industry 1.304.503 485.857 16,3
Transportation 6.272.499 1.645.353 55,2
Municipal Vehicle Fleet 9.859 2.663 0,1
Public Transportation Municipal Buses 84.124 22.796 0,8
Public Transportation Electric Systems 17.400 8.061 0,3
City Vehicles 1.792.041 478.426 16,0
Civil Airport 4.369.076 1.133.407 38,0
Other Emissions 75 216.596 6,7
Solid Waste Disposal - 9.006 0,3
Wastewater Treatment - 175.121 5,9
Fugitive Emissions - 7.021 0,2
Agriculture, Livestock and Land Use - 25.413 0,9
Agricultural Irrigation 75 35 0,001
Energy Production 13.384 2.706 0,1
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Fuel Consumption for Electricity Generation 13.384 2.706 0,1
Grand Total 9.857.001 2.982.237 100,00

The table below shows that the total energy consumption of Arnavutkdy District excluding
industry, airport, energy production and fugitive emissions is 4,170,038 MWh, with a total
greenhouse gas emission amount of 1,353,247 tCO,e.

Arnavutkdy Municipality Greenhouse Gas Enerji Sera Gazi  Envanterdeki
Inventory (Excluding industry, airports, ener Tiiketimi Salimi Payi
production and fugitive emissions) MWh Ton COse %
Buildings 2.266.539 631.727 46,7
Municipal Buildings and Facilities 11.498 3.908 0,3
Otr_\e.r Buildings and Facilities Outside Municipal 1.046.485 315.689 233
Buildings

Housing 1.191.836 304.383 22,5
Municipal and Other Street Lighting 16.721 7.746 0,6
Transportation 1.903.423 511.945 37,8
Municipal Vehicle Fleet 9.859 2.663 0,2
Public Transportation Municipal Buses 84.124 22.796 1,7
Public Transportation Electric Systems 17.400 8.061 0,6
City Vehicles 1.792.041 478.426 354
Other Emissions 75 209.575 15,5
Solid Waste Disposal - 9.006 0,7
Wastewater Treatment - 175.121 12,9
Agriculture, Livestock and Land Use - 25.413 1,9
Agricultural Irrigation 75 35 0,003

Grand Total 4.170.038 1.353.247 100,00

As indicated in Figure 17, within the total greenhouse gas inventory of Arnavutkdy District
excluding industry, airport, energy production and fugitive emissions buildings account for 46.7%,
transportation for 37.8%, solid waste and wastewater treatment emissions for 13.6% and other
greenhouse gas emissions from agriculture, livestock and agricultural irrigation for 1.9%.
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4.2.1. Buildings and Renewable Energy

The buildings and renewable energy sectors play a critical role in achieving the sustainability
goals of Arnavutkdy District. To ensure the more effective and efficient delivery of municipal
services, modern, functional and accessible service buildings are being constructed due to the
inadequacy of existing buildings and the emergence of new service areas. Throughout this
process, planning, design and construction activities are carried out in line with user needs and
sustainability principles.

Energy audit studies have been successfully completed in the municipality’s main service building
and annexes with the aim of increasing energy efficiency and creating a sustainable environment.
Within the scope of this project, the annual energy consumption data of the buildings were
collected and the current energy use levels were thoroughly analyzed. As a result of the energy
audit studies carried out to improve energy efficiency in existing municipal buildings,
improvements were made in heating, cooling, lighting and insulation systems, leading to a
significant reduction in energy consumption.

In addition, within the scope of renewable energy investments, the 500 kW rooftop Solar Power
Plant (SPP) project at the Bolluca Market Building has reached the completion stage.
Furthermore, construction works are ongoing for two separate rooftop SPP projects: one with a
capacity of 400 KWe / 475.2 KWp at the Arnavutkdy Sports Facility and another with a capacity
of 250 KWe / 348.7 KWp at the Hadimkdy Covered Market.

The district’s location along the Black Sea coast offers an opportunity to harness wave energy
potential and related research is being conducted in Karaburun in this regard. In addition, hybrid
renewable energy systems integrating solar, wind and wave energy are being developed to
strengthen energy independence. These efforts hold significant potential for reducing greenhouse
gas emissions in the buildings and energy sectors, increasing energy efficiency and raising the
share of renewable energy use.

NOILVOILIN SVO ISNOHNIFAUO

In the greenhouse gas inventory of Arnavutkdy District excluding industry, airport, energy
production and fugitive emissions, the buildings sector has the largest share at 46.7% Figure 17).
Since buildings represent a major portion of total emissions, interventions in this sector are crucial
to achieving the mitigation target. When the buildings are broken down by use, commercial and
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public buildings (tertiary buildings) hold the highest share at 23.3%, followed by residential
buildings at 22.5%, park and street lighting at 0.6% and municipal buildings and facilities at 0.3%
(Figure 18).

Commercial and

............ o,
Public Buildings - %23,3
Housing %22,5
Park and Street
Lighting 77T ° %06
Municipality
Buildingsand ~ “tT ° %03
Facilities

Figure 19 illustrates the breakdown of residential emissions by type of energy source. Accordingly,
greenhouse gas emissions from residential energy consumption consist of 62.3% natural gas,
36.3% electricity, 0.8% LPG and 0.6% coal.

NOtUrcl Gas ==eeseespees o %623

Eloctricity - fue © %363
LPG  eeeeeeetens o %08
Coal  eeemeeeens o %06

4.2.2. Transportation

Arnavutkdy District is one of the rapidly developing areas of Istanbul and serves as an important
transportation corridor both within the city and on a regional scale. The increasing population and
number of motor vehicles in the district are contributing to higher greenhouse gas emissions
resulting from traffic congestion and dependence on fossil fuels.
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In this context, the municipality is implementing comprehensive transportation planning and
infrastructure projects to improve traffic flow, promote the use of public transportation and
enhance pedestrian and vehicle safety.

In line with its sustainable transportation and environmentally friendly urban development goals,
Arnavutkdy Municipality has made free shuttle (ring) bus services available to residents, operated
by 15 electric buses. Thanks to this transportation system, which consists entirely of electric
vehicles, the aim is to reduce carbon emissions in the district, improve air quality, and promote
accessible and affordable public transportation. The initiative contributes to environmental
sustainability while also enabling residents to meet their daily mobility needs free of charge and
in a comfortable manner.

In the 2024 greenhouse gas inventory of Arnavutkdy District, the transportation sector is the
second-largest source of emissions, accounting for 37.7% of total emissions (excluding industry,
airport, energy production and fugitive emissions).

Diesel ~ ssssssssiass Vo) %80,3
9
m Gasoline  sreseerebens 0 %]5’0
:
Cc
(2]
m
g LPG  seeeeeefl. 0 %3,1
=
o |
®
= . o
) Electricity — =-srese-iee- 0 %1,6

In transportation-related greenhouse gas emissions, the largest share 80.3% comes from diesel
consumption. This is followed by gasoline consumption with 15.0%, LPG consumption with 3.1%
and electricity consumption with 1.6%.

4.2.3. Waste and Wastewater

With population growth, the development of new residential areas and the expansion of
commercial activities and industry, the amount of waste in Arnavutkdy District has been increasing
each year. The municipality carries out waste management activities not only focused on disposal
but also aimed at waste recovery and reintegration into the economy.

The solid waste collected in the district is sent to ISTAC’s disposal site in Silivri. Paper and
cardboard, plastic, metal, glass, waste vegetable oil, electronic waste, clothing and textile waste,
and expired medicines are separated at the source, collected regularly and sent to recycling and
sorting facilities.
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To promote the Zero Waste System in waste management, waste bins and indoor office bins have
been placed throughout the district. Furthermore, through educational activities conducted in
public institutions, schools and workplaces, 1,838 people were trained on zero waste, recycling
and environmental awareness in 2024. The aim is to increase volunteer participation through
projects such as the Recycling Volunteer Project and ‘Arnavutkdy Life is Here’ to promote
sustainable living practices.

Bulky waste and construction and demolition waste generated in the district are collected from
designated points and transported to licensed transport and disposal sites.

In Arnavutkdy, water and wastewater management is carried out on an integrated basin basis
rather than at the district level. Most of the district’s wastewater is treated at the Ambarli Advanced
Biological Wastewater Treatment Plant, while the remaining portions are treated at the Terkos,
Blyukgekmece, Karaburun, Boyalik, Baklali, Yassiéren and Dursunkdy Biological Wastewater
Treatment Plants. A separate sewerage system is applied in most parts of the district and in newly
developed residential areas, stormwater and wastewater networks are separated to reduce
potential environmental pollution risks.

Woste IS o %129
Water
Treatment
Solid Waste
R 0o %0,6
Disposal

In the 2024 greenhouse gas inventory of Arnavutkdy District, the waste and wastewater sector
accounts for 13.6% of total emissions (excluding industry, airport, energy production and fugitive
emissions). Emissions from wastewater treatment represent 12.9%, while emissions from solid
waste disposal account for 0.6%. The main reason for the relatively high share of wastewater-
related emissions is the lack of separate data on industrial wastewater consumption; therefore,
the total wastewater consumption of the entire district has been included in the assessment.

4.2.4. Agriculture and Livestock
In the 2024 greenhouse gas inventory of Arnavutkdy District (excluding industry, airport, energy
production and fugitive emissions), the agriculture and livestock sector accounts for 1.9% of total
emissions. Emissions from chemical fertilizer use and agricultural irrigation in the agriculture
sector, as well as emissions from enteric fermentation and manure management in the livestock
sector, have been included in the calculations.
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Figure 22 Tarim ve hayvancilik sera gazi dagilimlari, 2024

In the 2024 greenhouse gas inventory of Arnavutkdy District, under the “other emissions”
category, the agriculture and livestock sector consists of 56.0% emissions from chemical fertilizer
use, 36.6% from enteric fermentation, 7.2% from manure management and 0.1% from energy
use in agricultural irrigation.
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5. GREENHOUSE GAS MITIGATION ACTIONS

This section outlines the studies conducted to estimate the 2030 greenhouse gas emission
inventory under a business-as-usual scenario, considering projected increases in population and
other sectors, as well as the potential emission reduction amounts achievable through the
implementation of mitigation measures.

5.1.

Business-As-Usual (BAU) and Mitigation Assumptions

The greenhouse gas emission assumptions for the target year 2030 have been made by taking
into account the population growth rate, the growth rate of the building and service sectors, energy
consumption trends over the past decade and regulatory changes within the jurisdiction of
Arnavutkdy Municipality. The assumptions used to estimate the city’s greenhouse gas trajectory
under a business-as-usual scenario, based on sectoral continuity, are listed below.

BAU Assumptions

Mitigation Assumptions-2030

Based on the increase over the last

10 years, it has been calculated using

a 4% increase rate.

Based on the average population

growth rate between 2014 and 2024.

According to projections for 2030, the population is
expected to reach 436,368 by 2030.

Electricity consumption is estimated
to be

- 20% for cooling,

- 10% for heating,

- 70% for other electrical appliances,
- 20% for lighting purposes.

A change proportional to population
growth is anticipated.

- -50% mitigation in 90% of existing homes,
- 50% mitigation in all new homes,

A 15% mitigation in all homes through
awareness-raising activities,

- - An 85% mitigation by ensuring energy efficiency
in the lighting of all homes,
- A 100% mitigation is anticipated by converting all
existing buildings that use coal to natural gas.
- It is anticipated that 35% of electricity
consumption in residential and commercial
buildings will be met by renewable energy from
solar sources.

Natural gas: An annual increase of
2% is projected.

LPG: An annual increase of 2% is
projected.
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Energy consumption increases are
determined by taking into account
trends over the past five years and
the development status of the service
sector.

- A 50% mitigation is projected in 90% of
commercial buildings and awareness-raising
activities are expected to result in a 15% mitigation
in 80% of commercial buildings.
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BAU Assumptions

Mitigation Assumptions-2030

Municipal
buildings

Natural gas: An annual increase of
3% is projected.

Electricity: An annual increase of 3%
is projected.

- An 80% mitigation is envisaged across all
municipal buildings.
- It is anticipated that 46% of -electricity

consumption in municipal buildings will be met by
solar-powered renewable energy.

Transportation

Diesel: An annual increase of 4% is

A 80% mitigation is projected by replacing all

Municipal projected. municipal vehicles with low-emission vehicles and
vehicle fleet Gasoline: An annual increase of 4% is a 15% mitigation is projected for all municipal
projected. vehicles through economic driving training.
Diesel: An annual increase of 4% is
projected.
Private Gasoline: An annual increase of 4% is| - It isf anti.cipated. that t_he pref(_arence for _glec?ric
. . vehicles in the district will result in a 24% mitigation
vehicles projected. . .
in the total number of vehicles.
LPG: An annual increase of 4% is
projected.
- An 80% mitigation is projected through the use of
electric vehicles in all public transportation vehicles
Public and a 20% mitigation is projected through the
transportation, The increase in fuel consumption for integration of rail systems and public transportation
bicycles and public transportation vehicles is vehicles.
pedestrian projected to be 4% annually.
access - A 5% mitigation in bicycle transportation and a 5%
mitigation in pedestrian transportation are
anticipated.
Signaling - A 15% mitigation is anticipated in 50% of signaling
systems systems.

Waste and Wast

ewater

Waste

An annual increase of 4% is projected.

Waste-related emissions projections
for 2030 have been developed based
on anticipated population growth, as
these emissions are directly linked to
public activities.

- A 55% mitigation is projected for the disposal of
solid waste.

Wastewater

An annual increase of 4% is projected.

Wastewater discharges have been
projected for 2030 based on the
anticipated population growth, as they
are directly linked to public activities.

- A 55% mitigation is projected for the entire
wastewater treatment process.

Agriculture and

Livestock

Animal . . - - A 55% mitigation in the total livestock population
. No increase is anticipated. . .
population is projected.
Fertilizer . . - - A 55% mitigation is anticipated through the
No increase is anticipated. S . P
management complete utilization of animal waste as fertilizer.
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BAU Assumptions

Mitigation Assumptions-2030 ‘

. - By using organic fertilizer instead of chemical
Chemical . . - - e o
fertilizer No increase is anticipated. fertilizer, a 55% mitigation in all current emissions

is anticipated.
Agricultural . . . - A 55% mitigation is projected for all agricultural
g . An annual increase of 2% is projected., . . ” 9 proj 9
irrigation irrigation.

5.2. 2030 Greenhouse Gas Projection
As a result of the assumptions made, the greenhouse gas emissions of Arnavutkdy District
(excluding industry, airport, energy production and fugitive emissions) are estimated to reach
1,659,145 tCO,e in 2030 under the business-as-usual (BAU) scenario. Accordingly, the per capita
emission, which was 3.92 tCO.e in 2024, is projected to be 3.80 tCO,e in 2030 under the BAU
scenario. With the implementation of the mitigation actions defined in the plan, the per capita
emission is targeted to decrease to 1.64 tCO,e. Figure 23 presents the effects of the defined
targets, showing the current situation, the business-as-usual scenario and the mitigation
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When the greenhouse gas inventory (excluding industry, airport, energy production and fugitive
emissions) is examined, it is seen that buildings have the highest share in Arnavutkdy’s inventory,
accounting for 46.7%. Through the identified mitigation actions, a total reduction of 482,613 tCO.e
is targeted in the buildings and energy sectors by the year 2030.
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The transportation sector is the second most significant contributor, accounting for 37.8% of total
emissions. Through the identified mitigation actions, a reduction of 261,114 tCO.e is targeted in
the transportation sector by 2030.

For the remaining 15.5% of Arnavutkdy’s greenhouse gas inventory (excluding industry, airport,
energy production and fugitive emissions) comprising (13.6% from waste and wastewater and
1.9% from agriculture and livestock) mitigation actions have also been proposed. With these
measures, a total reduction of 137,825 tCO,e is targeted by the year 2030.

In addition to all these mitigation efforts, studies aimed at reducing emissions from the electricity
grid are gaining momentum through the integration of emerging technologies in line with Turkiye's
national targets. Considering the ongoing objectives to reduce coal use in electricity generation
and to increase the share of renewable energy over the years, the impact on Arnavutkdy’s
greenhouse gas emissions has been analyzed. Within this context, an emission reduction of
61,278 tCO.e is projected by the year 2030. Table 6‘te provides a summary of the mitigation
targets for all sectors.

@
A
m
m
z
g MWh Mitigation, 2030 Ton COze Mitigation, 2030
g Buildings 1.524.561 373.426
; ‘Renewable Energy 266.075 109.187
= \Transportation 1.163.414 261.114
>
6' Othe'r (Waste and .wastewater 17 137.825
=z - agriculture and livestock)
‘Grid decarbonization - 61.278
\Total Mitigation 2.954.067 942.830
5.3. Mitigation Workshop
AP 3000 QAT A CALSFEN ‘15 The preparation process of the Sustainable Energy and
et ““~ | Climate Action Plan (SECAP) involves a series of activities
p— that bring together different stakeholders and are carried

out through an interdisciplinary approach. In determining
greenhouse gas mitigation priorities, the priority actions
were identified and detailed through collaborative work
conducted with the participation of all stakeholders during
the mitigation workshop.

During the workshop, actions that could be prioritized in
the fields of buildings, energy, transportation, waste and
wastewater management, industry, as well as agriculture
and livestock were discussed and prioritized, following the
format illustrated in the accompanying visual. The
subactions of these measures, potential barriers and
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enabling factors during implementation, relevant internal units and stakeholders, and the
timeframes within which they could be implemented during the 2025-2030 period were examined
in detail. These discussions formed the basis of the identified greenhouse gas mitigation actions.

5.4. Actions
5.4.1. Buildings and Renewable Energy

NOILVOILIN SVO ISNOHNIFUD

The buildings sector in Arnavutkdy accounts for a significant share of the district’s total energy
consumption and represents 46.7% of greenhouse gas emissions when industry, airport, energy
production and fugitive emissions are excluded. This makes buildings one of the key priority areas
for intervention under the district’'s energy efficiency and sustainability goals. In this context,
Arnavutkdy Municipality has planned a series of comprehensive actions to improve energy
performance in buildings and reduce greenhouse gas emissions.

Firstly, awareness-raising initiatives, training programs and communication campaigns targeting
municipal staff and residents are planned to promote energy-saving behaviors. Detailed energy
audits will be conducted in municipal buildings, with investments in thermal insulation, window
replacement, energy-efficient lighting and automation systems to enhance energy performance.
In addition, the installation of renewable energy technologies such as solar energy systems and
heat pumps is planned for these buildings.

In new buildings, it is planned to integrate the Nearly Zero Energy Building (NZEB) standards into
the permitting processes, make energy performance simulations mandatory and develop
guidance and support activities in this field. In existing buildings, the aim is to reduce emissions
through energy audits, insulation applications, efficient heating and cooling systems and the
establishment of energy monitoring infrastructures.

To increase the use of renewable energy, the installation of solar power systems (SPP) in
municipal buildings and common-use areas is planned, along with the integration of such systems
on the roofs of marketplaces and parking structures, as well as the utilization of local biomass
potential. Although various challenges exist in this process such as financial constraints, lack of
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technical infrastructure and bureaucratic permit procedures national and international grant
programs, regulatory support, the guiding role of the municipality and collaboration with
stakeholders stand out as key enabling factors.

All these efforts aim not only to enhance energy efficiency and reduce emissions but also to
improve the quality of life for Arnavutkdy residents, lower energy costs and implement a
sustainable model of urban development.
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According to the Solar Energy Potential Atlas, which was developed to identify the most suitable
locations for solar energy applications in Tirkiye and to determine the potential for electricity or
heat generation based on solar energy in these areas, the solar radiation values of all districts in
Istanbul are shown in the figure above. The solar radiation value for the city of Istanbul has been
mapped at 1,400-1,450 kWh/m? per year. Although the potential for renewable energy use from
solar power in municipal buildings and residential energy consumption in Istanbul is relatively low,
this potential can be enhanced through technological advancements and supportive policies.
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ACTION B1 BUILDINGS

ACTION Carrying out awareness-raising activities on enerqgy efficiency in buildings

TYPE OF ACTION Plan/Strategy
B.1.1 Providing training for public personnel on energy efficiency in public buildings
B.1.2 Providing information through posters, digital visuals, and print media in commaen

areas such as associations, foundations, public buildings, and shopping malls

B.1.3 Organizing energy awareness programs for primary and secondary school students

Raising awareness about the transition to time-of-use energy billing and conducting

B.1.4 communication activities to encourage reduced consumption between 16:00 and
22:00 hours
B.1.5 Establishment of online solution centers on energy efficiency and provision of
environmental sustainability and awareness trainings
=¥ THE CONTRIBUTION OF THE \ﬁ, RESPONSIBLE
MUNICIPALITY =y Arnavutkoy Municipality

Informative, guiding, and supervisory

@7 IMPACT OF THE ACTION ON

l% STAKEHOLDERS CLIMATE ADAPTATION GOALS

Ministry of National Education, I I
Project designers, Neighborhood
headships, Private sector @ TIMING

2025-2030

INDICATORS
) « Number of schoolslinstitutions where awareness

activities were conducted
= Number of peaple trained
« Number of distributed/reached communication materials
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ACTION B2 BUILDINGS

Ensuring energy efficiency in public buildings and promoting the

ACTION widespread adoption of nearly zero-energy buildings

TYPE OF ACTION Investment (private)

B.2.1 Conducting energy audits, monitoring, and renovation works in municipal buildings

B.2.2 Installation of renewable energy systems (such as PV systems, rooftop solar panels,
and heat pumps) in public buildings

B.2.3 Investments in energy efficiency measures in public buildings, such as lighting,
o insulation, and window systems

B.2.4 Integration of advanced building automation systems in public buildings
7= THE CONTRIBUTION OF THE
. MUNICIPALITY :@: RESPONSIBL.E. .
Arnavutkoy Municipality

Implementer, technical controller,
and resource provider

IMPACT OF THE ACTION ON

[%] STAKEHOLDERS CLIMATE ADAPTATION GOALS
Provincial Directorate of the Ministry of | |
Environment, Urbanization and Climate Change

(CSIDB), Istanbul Metropolitan Municipality (IBB), TIMING
NGOs, Private sector ®

2025-2028
) INDICATORS
« Annual reduction in energy consumption (kWh)

« Number of implemented energy efficiency measures
« Installed PV capacily (kW)
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7IN ACTION B3 BUILDINGS

Implementation of nZEB (Nearly Zero Energy Building) standards in

ACTION new buildings

TYPE OF ACTION Regulatory / Awareness-raising

B.3.1 Updating and/or mandating nZEB standards in new building permit applications
B.3.2 Requiring building energy performance simulations prior to construction
B.3.3 Preparation of a guideline on nZEB standards for project designers

Development of inspection and monitoring mechanisms to manage the

B.3.4 implementation process of nZEB standards

=~y THE CONTRIBUTION OF THE RESPONSIBLE

@ MUNICIPALITY Arnavutkoy Municipality, Ministry of Environment,
Planning, inspection, licensing Urbanization and Climate Change

IMPACT OF THE ACTION ON

2= STAKEHOLDERS CLIMATE ADAPTATION GOALS
Provincial Directorate of the Ministry | |
of Environment, Urbanization and
Climate Change (CSIDB), Project TIMING
designers, Private sector ® 2026-2030

) INDICATORS

- Number of buildings approved according to nZEB criteria
- Energy performance class of buildings (based on BEP-TR data)
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ACTION B4 BUILDINGS

ACTION Establishment of energy efficiency and energy monitoring systems in

existing buildings

TYPE OF ACTION Investment (public/private)

B.4.1 Inspection of structural integrity in existing buildings and assessment of their

suitability for energy efficiency improvements

B.4.2 Conducting energy audits to identify building-level consumption profiles and energy-
saving potentials

B.4.3 Implementation of passive efficiency measures such as thermal insulation and
window replacement

B.4.4 Integration of energy-efficient systems such as heat pumps

B45 Establishment of energy monitoring and reporting systems to regularly track building

&

)

energy performance

THE CONTRIBUTION OF THE RESPONSIBLE
MUNICIPALITY Citizens, Arnavutkdy Municipality, Ministry of
Guidance, information, inspection, Environment, Urbanization and Climate Change
direction
IMPACT OF THE ACTION ON

STAKEHOLDERS CLIMATE ADAPTATION GOALS
Property owners, Energy efficiency | |

consulting firms, Energy Service

Companies (ESCOs), Banks and TIMING

financial institutions 2026-2030

INDICATORS

« Number of renovated buildings
« Number of installed energy monitoring systems
« Change in energy consumption after implementation (kWhim?)
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ACTION B5 BUILDINGS

ACTION Expansion of Renewable Energy Systems

TYPE OF ACTION Investment (public/private)
B.5.1 Use of hybrid energy systems in street lighting systems
B.5.2 Expansion of rooftop PV systems and their use in municipal buildings
B.5.3 Conducting studies on energy generation from wave energy in coastal areas
B54 Supporting common areas in existing buildings with PV systems

Implementation of passive efficiency measures such as thermal insulation and

B.5.5 window replacement
B.5.6 Installation of PV systems on the roofs of marketplaces, parking areas, and public
buildings
B.5.7 Analysis of biomass potential and initiation of pilot applications
mey THE CONTRIBUTION OF THE gy RESPONSIBLE
@ MUNICIPALITY Arnavutkoy Municipality, Cevre, Sehircilik
Guidance, information, ve Iklim Degisikligi Bakanligi

inspection, direction

IMPACT OF THE ACTION ON
[%) STAKEHOLDERS CLIMATE ADAPTATION GOALS
Property owners, Energy efficiency I |
consulting firms, Energy Service
Companies (ESCOs), Banks and @ TIMING
financial institutions 2026-2030

) INDICATORS
« Installed PV capacity (kWp)
- Amount of energy generated (kWh)

« Emission reduction (tons CO,e)
« Number of benefiting buildings
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5.4.2. Transportation

In Arnavutkdy, the transportation sector accounts for 37.8% of the city’s total greenhouse gas
emissions when industry, airport, energy production and fugitive emissions are excluded, making
it a critical area in terms of environmental impact. Therefore, making transportation more
sustainable and reducing its carbon footprint are among the primary goals of Arnavutkdy
Municipality. To this end, comprehensive actions have been planned both to transform the
municipal vehicle fleet and to encourage residents to adopt low-emission transportation
alternatives.

Within this scope, it is aimed to gradually replace both the municipal vehicle fleet and vehicles
used in the city with electric vehicles, while also strengthening and expanding the charging station
infrastructure. Alongside awareness campaigns targeting citizens and drivers, the goal is to
promote and encourage the adoption of electric vehicle use. Identifying suitable locations for the
installation of electric vehicle charging stations, conducting feasibility studies and completing the
necessary permitting processes are also key steps in this transformation.

In addition, a Sustainable Urban Mobility Plan (SUMP) will be prepared and integrated with the
main transportation plan to ensure coordination among different transport modes such as public
transport, walking and cycling and to develop scenarios aligned with greenhouse gas mitigation
targets. Under micromobility solutions, encouraging the use of bicycles and scooters, expanding
pedestrianized areas and integrating bike paths with public transport are also important steps.

Moreover, eco-driving training programs will be organized for municipal staff and residents to help
reduce fuel consumption and emissions. According to sector experts, such training can achieve
fuel savings of up to 15-20%.

NOILVOILIN SVO ISNOHNIFHUO

All these efforts including the expansion of electric vehicles and charging infrastructure,
integration of public transport and micromobility systems will contribute to reducing transportation-
related greenhouse gas emissions in Arnavutkdy. However, challenges such as high investment
costs, lack of technical infrastructure, difficulties in changing user habits and lengthy permitting
processes may be encountered. Despite these challenges, national and international incentives,
growing public demand, rail system investments across Istanbul and the municipality’s ongoing
infrastructure efforts stand out as facilitating factors in this transition.

The actions identified for Arnavutkdy’s transportation sector are presented below.
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ACTION U1 TRANSPORTATION

ACTION Transition of the municipal vehicle fleet, as well as urban vehicles, to
electric vehicles

Awareness-Raising, Infrastructure Development, Capacity
TYPE OF ACTION Byilding

U.1.1 Providing awareness-raising activities/trainings for decision-makers, starting from top
management, on the transition to electric vehicles

Uu1.2 Inventorying and assessing the existing vehicle fleet
U.1.3 Gradual replacement of fossil-fuel vehicles with electric vehicles
U14 Establishment of the infrastructure required for electric vehicles (such as charging

stations) (related to Action U2)

Conducting awareness activities for drivers about the advantages of electric vehicles
U.1.5 : : .
(e.g., informational posters, billboards, etc.)

=¥ THE CONTRIBUTION OF THE ‘-@, RESPONSIBLE
MUNICIPA_LITY =9 Arnavutkoy Municipality
Implementing
@ IMPACT OF THE ACTION ON
% STAKEHOLDERS CLIMATE ADAPTATION GOALS
Istanbul Metropolitan Municipality, Istanbul | |

Electric Vehicles Association, Ministry of
Energy and Natural Resources, TOGG,
private car rental companies, non- ® TIMING

governmental organizations, universities 2026-2027

) INDICATORS

Annual increase in the number of electric vehicles
« Number of fossil-fuel vehicles converted
« Number of charging stations instafled
« Number of trainings/awareness events organized on electric vehicle use
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ACTION U2 TRANSPORTATION

ACTION Expansion of electric vehicle charging infrastructure

Awareness-Raising, Infrastructure Development,

TYPE OF ACTION  capacity Building

U.2.1 Conducting feasibility studies to determine parking needs and to establish electric
o vehicle charging infrastructure in suitable areas

uz22 Assigning relevant sub-units for the maintenance, operation, and risk management of
electric vehicle charging infrastructure

Uu2.3 Carrying out awareness-raising activities among citizens and vehicle users regarding
electric vehicle charging infrastructure

u24 Establishing the operational processes of electric vehicle charging infrastructure and
o monitoring the infrastructure

920 THE CONTRIBUTION OF THE R, RESPONSIBLE
MUNICIPALITY S =& Arnavutkoy Municipality , Directorate of
Implementer, Coordinator, Permitting Transportation and Infrastructure

and Supervisory
@7 IMPACT OF THE ACTION ON
1%3 STAKEHOLDERS CLIMATE ADAPTATION GOALS

Istanbul Metropolitan Municipality, Ministry of I I
Energy and Natural Resources, Electricity
Distribution Companies, Private Sector

(charging infrastructure providers), Non- @ TIMING

Governmental Organizations, Local Community 2026-2027

INDICATORS

Number of eleciric vehicle charging stations instailed
« Utilization rate of the charging infrastructure
« Completion rate of feasibility studies
« Number of awareness-raising events held for citizens
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| ACTION U3 TRANSPORTATION
ACTION  Promoting micro-mobility applications (bicycles, scooters, efc.)
Awareness-Raising, Infrastructure Development,
TYPE OF ACTION Governance
U.3.1 Creating safe and accessible micro-mobility routes by increasing pedestrianized
o prestige street projects closed to vehicle traffic
u.3.2 Strengthening intermodal connectivity by integrating micro-mobility vehicles with
public transport transfer points
U.3.3 Identification of micro-mobility routes across the district, installation of directional
signage, and marking of the routes
U.3.4 Organizing awareness-raising events such as bicycle races and bicycle days to
promote a micro-mobility culture in the community
U35 Collaborating with the private sector for scooter and bicycle sharing systems and
o expanding these services across the city
= THE CONTRIBUTION OF THE iy RESPONSIBLE
. MUNICIPALITY Arnavutkoy Municipality (Transportation Unit/

Coordinator, data provider, Directorate of Strategy Development)

implementer, and planning partner
@ IMPACT OF THE ACTION ON

% STAKEHOLDERS CLIMATE ADAPTATION GOALS
Istanbul Metropolitan Municipality (I1BB), | |
Ministry of Transport and Infrastructure,
General Directorate of Highways, Ministry of

Environment, Urbanization and élimate @ TIMING
Change, NGOs, academic institutions 2025-2030

) INDICATORS
. Leng!h of bicycle lanes (km)
Number of micro-mobility hubs integrated with public transport
« Number of bicycle/scooter users
- Number of awareness-raising evenis organized
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ACTION U4 TRANSPORTATION

ACTION Providing eco-driving trainings for municipal staff and citizens

TYPE OF ACTION Training, Awareness-Raising

U.4.1 Adding an “Economic Driving” module to the Transportation Academy program within
o the municipality and preparing training materials for personnel and citizens

u4.2 Announcing the trainings to citizens through communication channels such as SMS,
social media, and public notices, and ensuring broad participation

U4.3 Issuing certificates at the end of the trainings and increasing motivation through small
incentive practices (gifts, discounts, etc.) for participants

U444 Repeating the trainings at regular intervals and monitoring the outcomes achieved
=¥ THE CONTRIBUTION OF THE ¢"% RESPONSIBLE
MUNICIPALITY D=8 Arnavutkoy Municipality (Transportation Unit /|
]mp"emente"" frainjng Organizer Directorate of Sl‘rafegy DeVe[Opment)

@’ IMPACT OF THE ACTION ON

@ STAKEHOLDERS CLIMATE ADAPTATION GOALS

Driving schools, NGOs working in the | I
field of energy efficiency, Istanbul

Metropolitan Municipality, professional TIMING

chambers @ 2025-2026

) INDICATORS

« Number of people trained (staffl citizens)
« Number of completed trainings
+ Post-training evaluation survey results
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5.4.3. Waste and Wastewater

When industry, airport, energy production and fugitive emissions are excluded, waste and
wastewater-related greenhouse gas emissions account for 13.6% of Arnavutkdy’s total emission
inventory. Although this share appears relatively low, waste and wastewater management play a
crucial role in sustainable environmental management.

To reduce waste generation, increase recycling and ensure resource efficiency, integrated
practices based on a circular economy approach have been planned. Within this scope, the
installation of waste separation systems in restaurants, shopping malls and local markets is
envisaged, along with the utilization of food waste as animal feed, the promotion of household
composting practices and the establishment of a central composting facility owned by the
municipality. In addition, educational programs, awareness-raising activities and faith-based
environmental campaigns to be organized in schools and public spaces aim to increase
community participation.

On the wastewater management side, strengthening infrastructure and introducing modern
technologies are among the primary steps. Projects tailored to local needs will be developed to
access funding sources, improve treatment processes and establish sensor-based digital
monitoring systems. To ensure the active participation of households, businesses and farms in
wastewater management, it is planned to develop mobile applications with reward mechanisms,
implement educational programs for children and launch pilot projects promoting wastewater
reuse. Notably, the treatment and reuse of wastewater from livestock activities for agricultural
irrigation and the separate collection and recycling of gray and black water from the airport, are
among the prominent practices in this process.

NOILVOILIN SVO ISNOHNIIYO

With the successful implementation of these efforts, Arnavutkdy aims to both reduce waste
generation and improve efficiency in wastewater management. This will contribute to lowering
greenhouse gas emissions, conserving natural resources and establishing a sustainable urban
model based on the circular economy concept. However, challenges such as high costs,
insufficient technical infrastructure, lack of oversight and low public awareness may arise. Despite
these barriers, national incentive mechanisms, funding opportunities, the guiding role of the
municipality and growing environmental awareness stand out as key facilitators in this
transformation process.

The actions identified for Arnavutkdy’s Waste and Wastewater sector are presented below.
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1 ACTION A1 WASTE AND
S WASTEWATER

ACTION Expansion of Integrated Waste Management Practices Focused on
Circular Economy and Source Separation

TYPE OF ACTION Behavioral

A11 Restoran zincirlerinde atik ayristirma sistemlerinin kurulmasi ve etkin sekilde
t uygulanmasi
A12 AVM'ler ve semt pazarlarinda organik ve geri donusturilebilir atiklar igin ayrn toplama
s ekipmanlarinin yerlestirimesi
A1.3 Dénglisel ekonomi ve kaynakta ayristirma odakli entegre uygulamalar konusunda
isletmelere yonelik teknik destek ve bilgilendirme faaliyetlerinin dizenlenmesi
A1l4 Restoran ve ev kaynakli gida atiklarinin uygun sekilde toplanarak hayvan yemi olarak
s degerlendirilmesi
A.15 Hanelerde evsel organik atiklarin kompostlanmasi igin egitimler ve yonlendirmelerin
yapilmasi
A.16 BelediKeye ait merkezi kompost tesisinin kurulmasi ve mahallelerden toplanan
organik atiklarin burada islenmesi
A17 Anket galismalar |¥oluyla halkin mevcut atik yonetimi davraniglarinin degerlendirilmesi
- ve bilinglendirme kampanyalarinin bu sonuglara gére sekillendiriimesi
A18 israfin 6nlenmesi ve sorumlu tiiketim temalarinin, camilerde verilecek vaaz ve
o Ug sohbetlerle topluma aktarilmasi
Okullarda, semt merkezlerinde ve kamu alanlannda sifir atik, kompost ve kaynakta
A.1.9 a r|$|t|rma temal atdlye ve egitimlerin dizenlenmesi, Geri Donusim Santiye ve Atdlye
urulumu
7=y THE CONTRIBUTION OF THE (.
MUNICIPALITY ~_§~ EESPONSIBLE S
rivate sector, Arnavutkoy Municipality

Implementing and guiding

@ IMPACT OF THE ACTION ON

@ STAKEHOLDERS CLIMATE ADAPTATION GOALS

Associations, NGOs,

Neighborhood headships

(Muhtars), Private sector, Other ® TIMING
public institutions 2025-2030

} INDICATORS
« Number of restaurants/shopping malls!marketplaces implementing circular economy practices

« Number of separate collection equipment installed and number of areas covered

« Amount of organic waste directed to animals (tons/year)

« Number of household composting systems implemented or number of trainings/workshops conducted on this topic
« Number of municipal compostirecovery facilities established

« Number of surveys conducted and number of people reached (awareness-raising activities)
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1 ACTION A2 WASTE AND
~— WASTEWATER

ACTION Improvement of Wastewater Management and Treatment
Infrastructure

TYPE OF ACTION Investment (public)

A2 1 Developing new projects tailored to local needs for strengthening wastewater
o management and treatment infrastructure, and applying for funding sources
Development of reward mechanisms operating through a mobile application and
A.2.2 granting points to users to encourage the active participation of households,
businesses, and farms in wastewater management
Development and implementation of interactive educational programs for preschool

A23 and primary school children on topics such as the wastewater cycle, conservation,
Y Yy
and reuse
A24 Implementation of reward and incentive mechanisms for individuals, institutions, or
o businesses that support wastewater reduction and efficient use
A25 Initiation of local pilot projects for treating wastewater generated from livestock
o activities and reusing it in agricultural irrigation
A26 Assignment and training of technical personnel within local governments to monitor,
o track, and inspect wastewater management processes
A27 Installation of sensor-based or digital monitoring systems that can detect issues such
o as odor, leakage, or overflow before they occur
<=l THE CONTRIBUTION OF THE <A
MUNICIPALITY ’_@‘ RESPONSIBLE. .
Arnavutkoy Municipality

Implementing and guiding

@’ IMPACT OF THE ACTION ON

@ STAKEHOLDERS CLIMATE ADAPTATION GOALS

NGOs, neighborhood headships I I
(muhtars), villages, women’s
branches of political parties ® TIMING
2025-2030
- Number of outreach activities conducted for firms and
INDICATORS participation rate
« Number of newly developed and implemented wastewater . Number of wastewater violations detected before
projects complaints are filed
- Number of students and personnel trained on wastewater « Number of newly installed monitoring, control, or
management automation systems
= Number of individualsfinstitutions benefiting from incentive and . Total amount of treated wastewater and reuse rate (%)
reward systems « Amount of separately collected special-quality
- Amount of livestock wastewater reused in agriculture (m¥year) wastewater (e.g., airpori-generated)
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5.4.4. Agriculture and Livestock

In Arnavutkdy, the agriculture and livestock sector in Arnavutkdy plays a critical role in greenhouse
gas mitigation due to the high concentration of rural areas and the prevalence of livestock
activities. In this regard, the promotion of organic fertilizer use and composting practices is among
the key priorities. It is aimed to collect animal waste for use as fertilizer, establish a municipal
composting facility and contribute to the circular economy by making the produced compost
available for sale. In addition, on-site organic fertilizer production will be encouraged in areas with
high livestock density to ensure more active participation of farmers in this process.

Furthermore, soilless agriculture practices are emerging as an innovative solution for Arnavutkdy.
The plan includes identifying suitable crops such as vegetables specific to the district, organizing
training workshops for farmers and establishing local markets for the sale of produced goods.
This approach aims to support local production while reducing the carbon footprint.

The transformation process in this sector may face challenges such as lack of awareness,
insufficient monitoring and limited availability of suitable land. However, the development of
incentive and reward systems, the relatively low cost of soilless agriculture and the economic
return potential of composting practices stand out as facilitating factors in this field.

All these initiatives will contribute to reducing greenhouse gas emissions from agriculture and
livestock in Arnavutkdy, while also strengthening the circular economy, enhancing the economic
sustainability of farmers and promoting environmentally friendly production models.

The actions identified for Arnavutkdy’s Agriculture and Livestock sector are presented below.

NOILVOILIN SVO ISNOHNIFUO
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AGRICULTURE
AND LIVESTOCK

ACTION TH1

-—r

ACTION Expansion of Organic Fertilizer Use and Composting Activities

TYPE OF ACTION Implementation

TH.1.1 Collection of animal waste and its use as organic fertilizer

TH.1.2 Establishment of a composting facility and contribution to the local circular economy
by offering the produced compost for sale

Encouraging on-site production and use of organic fertilizer in areas with high

TH.1.3 numbers of livestock
=¥} THE CONTRIBUTION OF THE \_@, RESPONSIBLE
@ MUNICIPALITY = Arnavutkoy Municipality
Guiding
IMPACT OF THE ACTION ON
STAKEHOLDERS CLIMATE ADAPTATION GOALS
Farmers, Istanbul Provincial Directorate I I
of Agriculture and Forestry, Arnavutkoy
District Governorate, Chamber of TIMING
Agriculture, Professional Chambers, @ 2026-2030

neighboring district municipalities

) INDICATORS

- Amount of organic fertilizer produced (kg/year)
« Number of composting facilities established (unitslyear)
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% ACTION TH2
168 |ﬂ‘

AGRICULTURE
AND LIVESTOCK

ACTION Expansion of Soilless Agriculture Practices

TYPE OF ACTION Implementation

TH.2.1 Identification of products suitable for soilless agriculture (such as vegetables) specific

to the district

TH.2.2 Organizing training workshops and practical sessions on soilless agriculture for
producers

TH.2.3 Direct delivery of local products to consumers through the establishment of local
markets

¥:-1) THE CONTRIBUTION OF THE
MUNICIPALITY

Guiding

[% STAKEHOLDERS
Farmers, Public Education
Centers, neighboring district
municipalities

) INDICATORS

+ Number of training workshops organized
(unitslyear)

« Number of local markets established (units/year)

:@: RESPONSIBLE
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5.4.5. Industry

The industrial sector is both a significant driver of climate change and a critical intervention area
for the transition to a low-carbon economy. Since the Industrial Revolution, the increasing use of
fossil fuels has led to a rise in greenhouse gas emissions across all stages of industrial activity
from production processes to logistics. This has made the adoption of clean energy,
environmentally friendly technologies, and energy efficiency measures not a choice, but a
necessity. 1

The mitigation practices developed for the industrial sector in Turkiye include increasing the use
of renewable energy, promoting efficient production techniques, improving water and raw material
efficiency, recovering waste heat, and strengthening sustainable supply chain management.

In the context of Arnavutkdy, the presence of extensive industrial zones, logistics activities, and
rapidly growing production capacity makes it essential to plan this transformation effectively at
the local level. Therefore, the industrial actions defined within the scope of the plan aim to support
greenhouse gas emission reductions across the district.

The actions identified for Arnavutkdy’s industrial sector are presented below.

NOILVOILIN SVO ISNOHNIFUO
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ACTION St INDUSTRY

ACTION /ncreasing the Use of Renewable Energy in the Manufacturing Industry

TYPE OF ACTION Investment

Researching renewable energy applications suitable for Arnavutkdy district
S.1.1 - :
that can be used in industry (e.g., solar, wind, etc.)

S12 Considering renewable energy-related requirements during the licensing process
S.1.3 Development of incentive mechanisms
= THE CONTRIBUTION OF THE :@, RESPONSIBLE
MUNICIPALITY ¢=9 Industrial Enterprises
Incentivizing
@ IMPACT OF THE ACTION ON
STAKEHOLDERS CLIMATE ADAPTATION GOALS
Arnavutkoy Municipality, Ministry of Industry and I I

Technofogy, Ministry of Environment, Urbanization
and Climate Change, Istanbul Chamber of Industry,

Istanbul Chamber of Commerce, MUSIAD TIMING
(Independent Industrialists’ and Businessmen’s
Association) 2026-2030
INDICATORS
« Number of manufacturing industries using renewable
energy (units/year)

+ Renewable energy production in industry (MWhiyear)
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6. CLIMATE CHANGE ADAPTATION

Cities have become highly vulnerable to climate change due to increasing population density,
pressure on infrastructure and socioeconomic fragilities. The frequency and intensity of climate-
related disasters such as droughts, extreme rainfall, floods, hailstorms, heatwaves and sea level
rise have significantly increased in recent years. Therefore, developing climate change adaptation
strategies is vital not only for reducing disaster risks but also for ensuring the continuity of urban
sustainability and social well-being.*®

Scientific data reveal that even if greenhouse gas emissions were completely halted today, the
impacts of past emissions released into the atmosphere would persist for many years. This
situation demonstrates that mitigation policies alone are not sufficient and must be complemented
by adaptation policies. The adaptation process aims to reduce the vulnerabilities and enhance
the resilience of natural, social and economic systems to the current and future impacts of climate
change.

Within the framework of climate change adaptation efforts, it is essential for local governments to
conduct risk analyses to identify existing vulnerabilities, determine sensitive areas and prepare
integrated plans accordingly. Adaptation actions include various measures such as green
infrastructure practices, nature-based solutions, early warning systems, disaster management
integration, protection of water resources and climate-resilient urban development against
extreme weather events. Adaptation planning not only involves interventions in the physical
environment affected by climate change but also paves the way for investments that bring long-
term socioeconomic benefits. In this context, enhancing the resilience of cities to climate change
requires strengthening not only environmental but also governance, technological and financial
capacities.

6.1. Climate Change Scenarios

According to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC), the Mediterranean Basin, which includes Turkey, is among the regions expected to be
most affected by climate change. This region is facing impacts such as increasing temperatures,
decreasing precipitation, prolonged droughts, water stress and a significant rise in the frequency
of extreme weather events.?°

JONVHO 31VINITO NOlLVLdvavy

According to climate modeling studies conducted specifically for Turkey:

e An increase of 1.5°C to 4.8°C in average temperatures is projected by the end of the
century.

e The duration and intensity of heatwaves, particularly in summer months, are expected to
increase.

¢ While annual total precipitation is projected to decrease, intense short-term rainfall events
are expected to become more frequent, raising the risks of flash floods and inundations.
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e Agricultural productivity will decline, pressure on water resources will intensify and heat-
related health problems will increase across various segments of society.

With a population exceeding 16 million, a high level of urbanization and increasing pressure on
infrastructure, Istanbul is considered one of the most vulnerable cities in Turkey to climate change.
The global climate crisis has multidimensional impacts on Istanbul, as the frequency and intensity
of extreme weather events increasingly threaten urban life. The city is under significant stress in
both its natural and built environments.

One of the most evident impacts of climate change in Istanbul is the rise in temperature. According
to scenarios based on the IPCC’s Sixth Assessment Report, temperatures in Istanbul are
expected to increase by approximately 2.85°C compared to historical averages during the 2041—
2060 period. In the 2061-2080 period, this increase is projected to exceed 4°C. This situation will
lead to prolonged heatwaves during summer months, persistently high nighttime temperatures
and associated health risks. Rising temperatures will pose serious health threats, particularly for
the elderly, children and individuals with chronic illnesses.

JONVHO 31VINITO NOILVLdVaVv
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Across Istanbul, the impacts of climate change such as rising temperatures, irregular precipitation
patterns, increasing risks of floods and inundations and the urban heat island effect are becoming
increasingly evident. Although these impacts affect all components of the city, certain districts
experience higher levels of vulnerability. Located in the northwestern part of Istanbul, Arnavutkdy
stands out among these vulnerable areas due to both its natural ecosystem assets and its rapidly
transforming urban structure.

In recent years, Arnavutkdy has drawn attention with its growing population and large-scale
infrastructure projects. However, this development process has affected the district’s natural water
cycle, soil structure and microclimate, making it more vulnerable to floods, droughts and rising
temperatures. Analyses conducted within the Istanbul SECAP report identified areas with high
flood risk, particularly in regions close to stream beds. In addition, the increasing rate of urban
construction has led to a rise in impermeable surface areas, preventing water from being
absorbed by the soil and consequently increasing surface runoff and flooding events.

The impacts of rising temperatures in Arnavutkdy manifest differently across rural and urban
areas. In agricultural zones, declines in crop productivity and difficulties in accessing water
resources are anticipated, while in urbanized areas, the heat island effect is expected to increase
health risks, particularly for vulnerable groups. Furthermore, the district is experiencing a
deterioration in habitat quality, with forested areas and coastal ecosystems showing signs of
fragmentation.

All these indicators reveal that the impacts of climate change in Arnavutkdy will intensify both
ecologically and socioeconomically. Therefore, it is crucial to develop adaptation policies that take
into account the district’s specific vulnerabilities, are supported by nature-based solutions and
focus on strengthening local capacity.

Climate Overview

The climate of Arnavutkdy has a complex structure that reflects the transitional characteristics
between the Black Sea and Marmara climate types. The presence of the Black Sea along the
northern coast brings more dominant maritime influences, while in the southern areas closer to
the Sea of Marmara, the effects of the Mediterranean climate are observed. This climatic diversity
is shaped by a combination of the district's topography, water resources and geographical
location.?!
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ARNAVUTKOY RAINFALL AND TEMPERATURE
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The temperature and precipitation patterns in the district clearly reflect its transitional climatic
characteristics. According to data from the Turkish State Meteorological Service, the annual
average temperature is 14,6 °C. The highest average temperature, 24,3 °C, is recorded in August,
while the lowest, 4,9 °C, occurs in January. These figures indicate that summers in the district are
warm but short, whereas winters are cooler and wetter. In areas closer to the Black Sea coast,
summers tend to be milder, while winters are more humid and rainy. Precipitation is also an
important climatic factor in Arnavutkdy. Based on 2020 measurements, the district's annual
average precipitation is 640.7 mm. The highest rainfall occurs during the winter and autumn
months, while the summer period particularly July and August tends to be relatively dry.?

One of the defining climatic elements
in Arnavutkody is wind. The district is
predominantly influenced by
northern and northeastern winds,
with the effects of the “poyraz” (a
strong northeasterly wind) being
particularly evident along the Black
Sea coast. According to 2020 data,
the annual average wind speed in
the district is 4.6 m/s. The highest
average speed, 55 m/s, was
recorded in April, while the lowest,
3.3 m/s, occurred in May. This wind
pattern provides a cooling effect
during the summer months but
causes cold air masses to be felt
more intensely in winter. Moreover,
in terms of agricultural production,
both the direction and intensity of the
wind play a significant role in
determining crop productivity.
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6.2. Disaster Risks According to Climate Change Scenarios

Urban Heat Island Effect Scenarios

The urban heat island effect refers to the climatic changes that occur as a result of reduced
evaporative surfaces and a decrease in green spaces within urban areas due to rising
temperatures. This phenomenon is characterized by a distinct heat and water cycle in urbanized
regions compared to surrounding rural areas, particularly in zones experiencing intense
urbanization pressure.??

Istanbul is in a high-risk position regarding the urban heat island effect due to changes in land
use. The reduction of forested areas and the growing pressure of urbanization further exacerbate
this risk. Academic studies examining the relationship between land use and thermal
environmental characteristics have shown that higher temperatures are typically observed in
densely populated residential zones, commercial areas and regions with heavy traffic, while lower
temperatures are recorded in green spaces, low-density settlements and open areas. In this
context, changes in surface cover, the increase in concrete surfaces and the high level of exhaust
gas emissions have been identified as key factors contributing to rising temperatures.

According to the urban heat island projection study conducted within the scope of the Istanbul
Climate Change Action Plan, the current urban-induced temperature increase is approximately
1.2°C. Scenario projections suggest that this increase could exceed 1.5°C by 2030 and 1.7°C by
2050. It has also been determined that urbanization-related warming is more pronounced during
the summer months compared to other seasons.?*
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Arnavutkoy District Surface Temperature Analysis

Surface temperature refers to the temperature value determined through ground measurements
and generally represents the temperature of the land surface. Land cover and land use patterns
in urban areas are the primary factors that directly influence surface temperatures. The main
elements that contribute to the rise in surface temperatures within urban environments are:

e Building masses
e Concrete pavements

e Road networks

e Metal and other impermeable surfaces

With the acceleration of
urbanization, increasing surface
temperatures have intensified the
urban heat island effect, particularly
in areas with dense construction and
built-up environments.?®

In recent years, remote sensing
methods have been widely used to
determine land surface
temperatures. Using regional data
from Landsat, one of NASAs
longest-running satellite programs, a
surface temperature analysis of
Arnavutkdy was conducted in a GIS
environment based on data from
July 22, 2024. According to the data,
the maximum air temperature
recorded around Arnavutkdy on that
date was 32°C. However, in areas
containing  buildings,  concrete
~ surfaces and various land use
BASAKSEHIR functions, surface temperatures
were observed to reach between
36°C and 42°C.

ARNAVUTKOY EARTH TEMPERATURE
24.32-26.218
26,219 - 28,198
28,199 - 29,766
29,767 - 31,417
31,418 - 32,903
32,904 - 34,058
34,059 - 35,049
35.05-35.956
35,957 - 36,947 o
36,948 - 38,185 '... ,"“v

; "
‘-38,186 45,365 BOYUKGEXMECE v

In Arnavutkdy District, land surface temperatures range between 24.32°C and 45.36°C. When the
analysis is evaluated together with land use characteristics, it reveals the presence of a distinct
Urban Heat Island (UHI) effect within the district.
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e Low temperature zones (24.32-29.76 °C): Measurements
were taken in areas such as Terkos Lake, Karaburun, Boyalik,
Baklali and the northern parts of Yenikdy, where water surfaces,
forested zones and agricultural lands are concentrated. In these
areas, the extensive green cover and open soil surfaces provide
a cooling effect through evapotranspiration and shading.

o Temperate zones (31.14-35.95 °C): These
patterns were observed in rural—peri-urban transition areas such
as Dursunkody, Tayakadin, Cilingir and Hadimkdy. In these
zones, low-density settlements coexist with agricultural
activities; however, the presence of infrastructure and
transportation networks partially contributes to higher surface
temperatures.

o High temperature zones (36.93-45.36 °C): The urban heat
island effect is concentrated in settlement areas such as
Arnavutkdy Center, Nenehatun, Mehmet Akif, Yavuz Selim,
Yunus Emre, islambey, Haracci, Hacimuslu, Sazlibosna and
around the Azizli Dam. In these regions, high population density,
industrial and commercial land uses, extensive asphalt and
concrete surfaces and limited green space contribute to the
intensification of the urban heat island effect. Particularly around
the Sazlidere Dam and Istanbul Airport, surface temperatures
have been identified as being above the regional average,
coinciding with patterns of urban expansion.

Green Area Analysis

Green areas play a critical role in mitigating the impacts of climate change and enhancing
adaptation capacity in urban environments. Vegetation and green spaces help reduce surface
temperatures, thereby alleviating the urban heat island effect, while also contributing to improved
air quality, noise reduction and the creation of ecological corridors. In particular, their permeable
surface characteristics help to mitigate the effects of extreme weather events such as floods and
inundations by facilitating groundwater infiltration and reducing pressure on urban infrastructure.
However, green areas should be evaluated not only in quantitative terms but also in terms of their
qualitative characteristics and spatial distribution within settlement areas.
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Table 7 Green space information for Arnavutkéy

Active green areas (parks, sports fields, recreation areas, forest areas, etc.) 750600
Passive green area (roadside, median, cemetery, etc.) 886233
Total green area 1636833
Total population 344868
Active green area per capita 2,18
Total green area per capita 4,75
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Figure 32 Green space distribution in Arnavutkéy
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Arnavutkdy is one of the leading districts in Istanbul in terms of total open and green space area,
with approximately 60% of its territory consisting of agricultural and forest lands. The amount of
open and green space per capita across the district is estimated to range between 6- 8 m?, which
is above the Istanbul average. However, since only 2.82% of the green areas designated in the
current zoning plans have been physically implemented, most of these areas remain at the
planning stage and are not reflected in daily life. While the extensive forest and watershed areas
in the northern part of the district increase the total green space, the amount of active green space
per capita drops below 3 m? in neighborhoods such as Arnavutkdy Center, Bolluca, Hacimasli,
islambey and Tasoluk. This indicates that the spatial distribution of existing green areas across
the district is uneven and that access to active green spaces remains limited.
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As of 2025, excluding the areas of Kanal Istanbul and Istanbul Airport, the amount of active green
space in Arnavutkdy District has been calculated as 750,600 m?, while passive green space
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amounts to 886,233 m?. Active green spaces refer to parks, sports fields, recreation areas and
forest zones that can be directly used by residents, whereas passive green spaces include
roadside areas, medians, cemeteries and forested zones adjacent to water basins. Although the
district possesses a strong presence of forests and watershed areas, the quantity and distribution
of active green spaces are insufficient. In particular, the amount of active green space per capita
in central neighborhoods remains below the 10 m? minimum threshold set by the Spatial Plans
Construction Regulation. This indicates that despite Arnavutkdy’s high potential in passive green
spaces, there is an ongoing need to enhance accessible urban green infrastructure. Accordingly,
green space planning should not only focus on conservation but also be supported by high-quality,
accessible and continuous active green infrastructures that strengthen urban climate resilience.
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Arnavutkdy District is one of the areas in Istanbul with the highest forest cover, particularly
distinguished by its extensive forested and wooded zones concentrated in the northern part of the
district, around Terkos Lake and along the Balaban—Boyalik—Terkos—Karaburun—imrahor corridor.
These areas not only serve as ecological corridors but also enhance the district’'s carbon sink
capacity, contributing to the reduction of greenhouse gas emissions. However, when assessed in
terms of spatial distribution, it becomes evident that green areas are predominantly located in the
northern part of the district, while active and accessible green spaces remain limited in settlement
areas such as Arnavutkdy Center, Adnan Menderes, Mustafa Kemal Pasa, Hacimasl, islambey,
Tasoluk and Bolluca. In the southern parts particularly around Hadimkdy, Deliklikaya and
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Yassioren increasing development pressure is fragmenting the green fabric, leading to the
degradation of forest areas and the northward expansion of the urban heat island effect. The
forest cover surrounding Terkos, Sazlidere and other water basins provides significant adaptation
potential by supporting water resource protection and reducing the risks of drought and flooding.
Therefore, while Arnavutkdy possesses a strong potential as a carbon sink area, the sustainable
preservation of this natural asset requires preventing the conversion of forest areas for
development, mandating ecological impact analyses in new settlement pressures and advancing
spatial planning approaches that ensure the continuity of green spaces.

Precipitation Change Scenarios

According to projections extending to the year 2100, under the optimistic scenario (RCP2.6), no
significant change is expected in the amount of precipitation for Istanbul, whereas the pessimistic
scenario (RCP6.0) indicates a substantial decrease in rainfall (Figure 28). Along with declining
precipitation and rising temperatures, the current drought period approximately 45 days is
projected to extend to between 50 and 57 days by the 2050s and to between 49 and 68 days by
the end of the century. These developments are expected to considerably increase the risk of
drought in the region.
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The current situation across Turkiye and particularly in Istanbul, demonstrates the extent to which
the threat of drought can reach critical levels. According to the Istanbul Precipitation and Drought
in Turkey report published by the Water Policies Association in December 2020, rainfall in Istanbul
during September and November 2020 was 30% and 54% below the long-term average,
respectively. This finding supports assessments indicating that meteorological drought has
evolved into hydrological drought.?®
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Another striking aspect, alongside the decrease in total precipitation, is the change in rainfall
patterns. Projections indicate an increase in sudden and intense rainfall events. These extreme
precipitation episodes, which elevate flood risks, are projected under the worst-case scenario
(RCP8.5) to rise by up to 20% on sunny days and by as much as 59% on rainy days. Such
increases are expected to lead to more frequent occurrences of disasters such as floods and
inundations across many regions of Turkey, including Istanbul.

According to Istanbul’s climate projections based on the IPCC’s RCP2.6, RCP4.5, RCP6.0 and
RCP8.5 scenarios, an increase is expected in the number of very rainy and extreme rainfall days,
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as well as in daily maximum precipitation amounts. In summary, the projections for extreme and

sudden rainfall in Istanbul are as follows:

e Asignificant increase in precipitation on very rainy days (up to 20%),

e A substantial increase in precipitation on extremely rainy days (up to 59%),

e Anincrease in the maximum daily precipitation amount (up to 13%),

e Arise in rainfall intensity (up to 9%),

e Anotable extension in the duration of the longest dry periods.?®

At the same time, for the Terkos Basin, which includes the Arnavutkdy District, it is projected that
extreme rainfall and flow events will occur at much shorter intervals in the future. Climate change
assessments conducted for the basin indicate that the increase in disasters such as floods and
inundations combined with the expansion of impervious surfaces due to urbanization and the

influence of pollution sources such as industrial,
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transportation and domestic waste will

significantly  contaminate  both
groundwater and surface water
resources.

Arnavutkdy District lies within the
influence area of four major basins
that play a critical role in meeting
Istanbul's drinking water needs.
These basins are the Alibey Basin,
Terkos Lake Basin, Blylkcekmece
Lake Basin and Sazlidere Dam
Lake Basin. The contribution of
these basins to Istanbul’'s water
supply is highly significant: 33.5%
of the city’s water demand is met by
the Terkos Basin, 18.5% by the
Buyukcekmece Basin, 15% by the
Alibey Basin and 2% by the
Sazlidere Basin. Collectively, these
sources account for 69% of
Istanbul’s total water supply.

The significance of the basins
located within Arnavutkdy extends
beyond their role in providing
drinking water. These areas also
function as ecological corridors that
form the city’s natural ventilation
pathways. For instance, the water
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corridor within the Sazlibosna Basin connects the Sazlibosna Dam to the Black Sea, thereby
facilitating natural air circulation. Similarly, the Alibeykdy Dam Lake is part of the ecological
corridor that links Terkos Lake to the Golden Horn, extending through Bolluca and imrahor toward
the northern forests.*

Considering the land use patterns and land cover characteristics across the basin, as well as the
rapid pace of urbanization, it is anticipated that the rate of climate-related impacts will continue to
increase in the coming years. In this context, it is crucial to ensure that settlement areas
particularly those located along stream beds and floodplains are prepared for the risks of floods
and inundations caused by extreme and sudden rainfall. Within the boundaries of Arnavutkdy
District, watershed protection zones and stream buffer areas have been designated to safeguard
drinking and utility water resources. These zones hold strategic importance for maintaining water
quality, reducing flood risks and preserving natural habitats. The watershed protection zones are
defined at varying distances around lakes and rivers to prevent pollution within their catchments.
However, these areas face ongoing pressure from agricultural activities, industrial operations and

urban expansion, all of which pose potential threats to local water resources.
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Stream corridors are not only areas where surface runoff accumulates but also integral
components of the regional precipitation regime and groundwater cycle. Within the 100-meter-
wide stream protection zone extending between Hadimkoy and Sazlibosna, residential and
industrial areas are located. This situation is noteworthy in terms of both flood risk and water
quality. Significant urban development pressure is evident along the stream axis, with new
housing areas positioned in close proximity to the stream. This poses potential threats to both the
hydrological balance and ecological continuity in the coming years. Additionally, the narrowing of
the stream bed combined with increasing construction activities, when coupled with changes in
precipitation patterns, further amplifies the risk of flooding.
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The absolute protection zone of the Sazlidere Dam encompasses the lake area in direct contact
with the water and a designated buffer area surrounding it. The primary function of this zone is to
preserve the physical and chemical quality of the water. The short-distance protection zone, which
encircles the absolute protection zone, is an area where human activities that could potentially
impact water resources are restricted. However, the presence of construction and settlement
activities within these zones currently poses a serious threat to the long-term water quality of the
dam. From an ecological and hydrological perspective, these sensitive areas of the Sazlidere
Dam are significant not only for ensuring drinking water security but also for maintaining
microclimatic balance, habitat continuity and natural air corridors. The ongoing development
within the protection boundaries has the potential to disrupt the integrity of the watershed,
increase surface pollution loads and degrade the dam’s overall water quality.

In conclusion, the preservation of the absolute and short-distance protection zones surrounding
the Sazlibosna and Sazlidere Dams is of critical importance for Istanbul’s drinking water security
and ecological continuity. Limiting existing and potential construction activities within these areas
is essential to ensure long-term environmental sustainability.

Sea Level Rise

As a result of global climate change, the rise in sea levels poses a significant risk for coastal cities.
According to IPCC reports, the global average sea level has risen by 10—20 cm over the past
century and an additional rise of 40-60 cm is expected by the end of this century.®!
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Arnavutkdy District is located on the Black Sea coast of Istanbul, with approximately 22 km of
shoreline. The area features extensive sandy beaches and low-lying coastal zones, particularly
around Karaburun Bay and the northern shores of Lake Terkos. This geographical setting limits
the district’s natural defense capacity against flooding, erosion and saltwater intrusion caused by
sea level rise. According to national analyses conducted along Turkey’s coasts, the annual rate
of sea level rise is estimated to be between 1-2 mm; however, it has been emphasized that this
rate may be higher in certain deltas and low-lying coastal regions. Based on these findings and
IPCC research, the Arnavutkdy coastline faces risks such as increased likelihood of flooding and
erosion, shrinking of sandy areas, vulnerability of coastal roads and infrastructure to inundation
and the reduction of natural coastal ecosystems.

Forest Fires

Meteorological conditions have a decisive influence on the occurrence, spread rate, intensity and
duration of forest fires. The likelihood of fires caused by human activities or natural factors largely
depends on the suitability of these conditions. With the impacts of climate change leading to rising
temperatures, forest fires are becoming more frequent, posing a serious threat to forest
ecosystems, forest villages and the living organisms that inhabit these areas.

JONVHO 3LVINITO NOlLVLdvav

In addition to disasters such as earthquakes, floods and droughts, forest fires have also
historically been a significant risk factor in Istanbul. Effective response to potential disasters and
emergencies that may arise due to temperature changes triggered by climate change is among
the city’s primary needs. A clear increasing trend can be observed in fires that occurred in non-
structural areas (such as forests and shrublands) in Istanbul between 2016 and 2020.
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Approximately 52% (259.4 km?) of the total area of Arnavutkdy District is covered by forested
land. However, only half of this area consists of well-preserved forests, while the remaining
portions are composed of maquis shrublands, degraded forests, or areas that have lost their forest
character. Such areas are either used for agricultural purposes or occupied by residential
settlements.®

In recent years, an increase in the number of forest fires has been observed in Arnavutkdy District.
For example, the forest fire that occurred on September 8, 2022, in the Turkkose area of
Dursunkoy Neighborhood was brought under control through the intervention of teams from
neighboring districts. Moreover, with the recent rise in heatwaves, the risk of forest fires has
reached a critical level.

Drought

Drought is a natural climatic phenomenon that occurs when precipitation falls below the long-term
average. This condition, which can vary in frequency and intensity across different regions, has
become more frequent in recent years due to the effects of climate change. At the district level,
drought directly impacts water resources, reduces agricultural productivity, causes the drying of
green areas and creates challenges in the supply of drinking water. Declines in the levels of dams,
ponds and groundwater due to insufficient rainfall also lead to adverse consequences in areas
such as the environment, public health, energy and the economy.

The effects of drought are not only related to climatic factors but also to human activities.
Population growth, unplanned water use, rapid urbanization and consumption habits increase
pressure on water resources. Therefore, efficient water use at the local level, public awareness
initiatives and sustainable planning measures are of great importance.
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; Meteorological Drought Map with SPI (Standardized
Precipitation Index) Method for 6
Months (March 2025-August 2025)
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Istanbul is among the metropolitan cities that are experiencing the impacts of climate change
most intensely. In recent years, increasing temperatures and decreasing precipitation levels have
made the risk of drought a major threat to the city’s water security more apparent. According to
data from the Istanbul Water and Sewerage Administration (ISKi), as of 2025, the average
reservoir occupancy rate has fallen to around 31%. When this situation is considered alongside
irregular precipitation patterns and rising water demand, it indicates that Istanbul may face more
frequent and prolonged drought periods in the coming years. Furthermore, climate change studies
for Istanbul project that by 2030, the areas exposed to both flood and drought risks will increase
by 2.5 times. The main causes of this growing risk include rapid urbanization, loss of green
spaces, the expansion of impervious surfaces and unsustainable water consumption habits. The
northern regions of Istanbul, which are particularly critical for water basins, are more vulnerable
due to both climatic changes and increasing development pressures.3

Arnavutkdy hosts some of Istanbul's most important water resources. Within the district
boundaries lie key basins such as Lake Terkos, Sazlidere Dam and Alibey Dam, which supply a
significant portion of the city’s drinking water. Therefore, Arnavutkdy holds a strategic position in
terms of water resource protection. However recent years, decreasing rainfall and declining
groundwater levels have intensified drought pressure in the district. Rising summer temperatures
and irregular precipitation patterns driven by climate change are causing water stress in both
agricultural production and natural ecosystems. The expansion of residential areas, population
growth and new zoning developments in Arnavutkdy are putting additional pressure on watershed
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protection zones. This situation increases surface runoff, reduces groundwater infiltration and
weakens long-term water reserves.

Although Istanbul is a rapidly urbanizing metropolis, agricultural production still maintains its
importance in the city’s peripheral districts. Silivri, Catalca, Sile and Arnavutkdy are among the
leading districts in terms of agricultural production in Istanbul.

The district’'s agricultural production largely depends on the
rainfall regime, which increases its vulnerability to drought risk.
Representing a small but critical portion of Istanbul’s total
agricultural land, Arnavutkdéy plays a key role in ensuring food
security and maintaining local agricultural continuity. While
agricultural lands across Istanbul are gradually decreasing,
Arnavutkdy still hosts a significant portion of these areas and
stands out as one of the few districts preserving the city’s
agricultural identity. The main agricultural products cultivated in
the district include barley, wheat, sunflower and canola crops
that are both well-suited to the local climate and compatible with
dry farming practices. Although the total agricultural land in
Istanbul is around 746,139 decares, Arnavutkdy accounts for
Area of Cereals and Other Crops approximately 8% of this amount. However, the district’s
e agricultural lands are under threat due to both urbanization
pressure and the increasing risk of drought linked to climate
change. Reduced rainfall leads to lower soil moisture and greater
water stress, particularly during the summer months, resulting in
higher irrigation costs and decreased production efficiency. Therefore, Arnavutkdy has become
one of the regions that both represents Istanbul’s remaining agricultural potential and experiences
the highest levels of drought pressure. Preserving sustainable agriculture, improving water
management and enhancing farmers’ capacity to adapt to climate change are critical for ensuring
the continuity of agricultural production in the coming years.®

Area of Cereals and Other Crops
Vegetable Area

Fruits, Beverage and Spice Crops Ar...
Fallow Area

Vegetable Area
1.2%

, Pasture improvement work in
/ Yesilbayir Neighborhood to support
/ sustainable and drought-resistant
/ agricultural production

“ Directorate of Plant Production, "Project to
Enhance the Use of Agricultural Land" vegetable
cultivation in Dursunbey Neighborhood
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In the 2023-2027 Agricultural Drought Action Plan of the Istanbul Provincial Directorate of
Agriculture and Forestry, key priorities for Arnavutkdy located in the northern belt include
increasing water efficiency, promoting the use of modern irrigation methods and encouraging the
cultivation of drought-resistant crop varieties.

6.3. Socioeconomic Status Assessment

Climate change does not affect all segments of society equally. While geographical and physical
conditions may create similar impacts, the level of a community’s development largely determines
the severity and consequences of those impacts. Factors such as the degree of urbanization,
technological and adaptive infrastructure capacity, education level and socio-cultural structure are
among the main determinants of vulnerability to climate change. Therefore, identifying the areas
most likely to be affected by climate change and assessing the levels of social vulnerability within
cities are crucial steps for strengthening preventive measures in regions where vulnerable
communities are concentrated.

Identifying vulnerable population groups for each type of climatic hazard is critically important for
reducing susceptibility to these risks, accurately targeting the measures to be implemented and
enhancing community resilience to climate threats. The Turkish Statistical Institute (TUIK) defines
vulnerable populations as groups with a high risk of poverty and social exclusion, including the
poor, persons with disabilities, children, youth, women, the elderly, the unemployed and the
homeless.*®

According to 2024 data from the Turkish Statistical Institute (TUIK), approximately 51.39% of
Arnavutkdy’s population is male, while 48.61% is female. In terms of age distribution, 7.67% of
the population consists of elderly individuals, who can be considered a vulnerable group.

Socioeconomic Development

Socioeconomic development indices provide important insights into the demographic and
economic structures of districts. In the SEGE-2022 study conducted by the Ministry of Industry
and Technology of the Republic of Tlrkiye, socioeconomic development levels of districts across
the country were determined using 56 variables grouped under eight main categories:
demography, employment and social security, education, health, finance, competitiveness,
innovation and quality of life. Within this framework, Arnavutkdy ranks within the top 17.2% among
973 districts. An examination of the socioeconomic status of the neighbourhoods in the district
shows that all neighbourhoods fall into Group C.

IONVHI 3LVINITO NOILV1dvav
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In the socioeconomic status (SES) classification conducted at the Istanbul scale, districts are
categorized into four levels: A, B, C and D. This distribution is based on indicators such as income

D
15%

54%

A+
3%

A
9%

19%

level, education attainment, employment structure and living
standards. According to map data, all districts except Besiktas
and Kadikdy fall within the C group. Districts classified under
the C group SES are characterized by lower-middle income
levels, limited access to education and healthcare services
and a labor force largely engaged in unskilled or low-income
jobs. Arnavutkdy is also categorized within the C group. The
district’s predominantly rural settlement structure, combined
with rapid population growth and unplanned development,
has led to deficiencies in social services and infrastructure
support. Consequently, the district's overall socioeconomic
indicators remain below the Istanbul average.

Moreover, at the neighborhood scale, the socioeconomic
status (SES) distribution within Arnavutkdy shows little
variation, with all neighborhoods predominantly classified

under the C group. This indicates a widespread socioeconomic vulnerability across the district.
Overall, the C group accounts for approximately 54% of the population, while the D group which
represents more vulnerable segments makes up about 15%. These figures reveal that the
majority of Arnavutkdy’s population belongs to the lower-middle income group.
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In 2018, the Istanbul

Metropolitan Municipality’s

Department of Earthquake

Risk Management and

Urban Improvement, under

the Directorate of

Earthquake  and Soll

Investigation, conducted a

study titled “Social

Vulnerability Analysis

Against Disasters in the

Province of Istanbul.” In the

analysis, social

s . vulnerability is defined as

“a condition shaped by the

pre-disaster circumstances

of an individual or

community, which

determines both the extent

of the negative impacts of

: disasters and their capacity

= to resist and cope with

these impacts.” To assess

_ social vulnerability, surveys

were conducted based on

variables such as the

sociodemographic

e structure of households,

length of residence in the

district, socioeconomic

status, access to

healthcare services, level of social solidarity, disaster risk perception and attitudes. The collected

data were analyzed at both district and neighborhood levels. As a result of this study, Arnavutkdy
ranked 8th among Istanbul’s 39 districts in terms of social vulnerability to disasters.

KARABURUN

TERKOS

In the analysis, which considered indicators such as household economic status, education level,
access to healthcare services, social solidarity capacity and risk perception and attitudes toward
hazards like earthquakes, floods, fires, erosion and rising temperatures, vulnerability scores were
also calculated at the neighborhood level. Within Arnavutkdy District, the neighborhoods identified
as having relatively higher vulnerability scores include Durusu, Cilingir, Sazlibosna, Hastane,
Arnavutkdy Merkez, Mehmet Akif Ersoy, Yunus Emre, Atatlrk, Hicret, Mavigol, Mustafa Kemal
Pasa, Omerli, Karaburun, Baklali and Boyalik.*®
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6.4. Risk and Vulnerability Assessment

Assessing vulnerability to climatic risks is critically important for developing adaptation strategies,
enhancing resilience and building stronger social and economic structures. This assessment
represents one of the fundamental steps toward creating a sustainable and resilient future in the
fight against climate change.

Climate risks emerge when systems, individuals, or natural elements exposed to climatic hazards
(extreme weather events) face high sensitivity and limited adaptive capacity. Since the IPCC’s
Fifth Assessment Report, *vulnerability* has been defined as the degree to which something is
susceptible to adverse effects and it is considered a function of both sensitivity and adaptive
capacity. In this context, sensitivity and adaptive capacity are the two main components of
vulnerability. Adaptation efforts, therefore, focus on reducing sensitivity and enhancing adaptive
capacity to mitigate climate risks.

8:0=-0

N

Cities and regions build resilience to climate-related shocks and stresses and strengthen their
adaptive capacity by implementing climate adaptation actions. However, in order to develop such
adaptation strategies, it is first necessary to conduct comprehensive analyses of the climatic risks
of the region or city and to establish a place-based understanding. Therefore, after assessing
Arnavutkdy’s climate risks, district-specific policies are developed to reduce vulnerability and
enhance resilience.
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In identifying climate change vulnerabilities, it is essential to define risks not only thematically but
also spatially. This approach helps reveal areas where impacts are concentrated at the local level,
enabling the prioritization of adaptation actions and the development of risk-based decisions in
spatial planning. When the risks analyzed thematically across Arnavutkdy such as fire, flooding,
urban heat islands, industrial impact and social vulnerability are also assessed spatially, multi-
layered vulnerability zones to climate change emerge throughout the district.

In the northern part of the district, particularly around
Karaburun and Lake Terkos, the density of forest
cover, summer drought conditions and increasing
recreational activities make wildfire risk a prominent
concern. These areas also contain ecologically
~ sensitive zones designated as drinking water basins;
&< & _  therefore, wildfire risk and ecological pressure coexist.
’ "-'.‘::'-'-'-’::‘ This overlap poses threats to both water quality and

; ecosystem integrity.

In the eastern part of the district, particularly around Istanbul Airport
and its surroundings, extensive built-up areas, a low proportion of s
green spaces and heavy traffic contribute to a strong urban heat
island effect. The areas around Tayakadin and Yenikdy experience
this effect most prominently. The widespread presence of concrete [
and various impervious surfaces in this region also increases the -
potential for local flooding. Consequently, the urban heat island |
effect and flood risk overlap within the &
same spatial zones.

ISTANBUL
eas®e,, AIRPORT
s

HIGH URBAN
HEAT ISLANI

EFFEC
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In the southwestern part of the district, around Deliklikaya,
Hadimkdy and Yesilbayir, there are low-density residential and
industrial zones. Due to the concentration of industrial activities, high
energy consumption and air pollution, a moderate level of urban heat
island effect is observed in these areas. Industrial heat generation
and social vulnerability intersect here, creating a risk that should be
closely monitored in terms of energy poverty.

TN A
E Al

DIMKO‘V _ — ———r
F e == ot

LOW DENSITY

jr gt The area around the Sazlidere Dam exhibits the highest level of

s | flood risk. Increasing construction along the stream beds that feed

— the dam heightens both flood potential and social vulnerability.
Neighborhoods in and around Omerli, Deliklikaya and Hadimk®dy are
the zones where this overlap is most pronounced.
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In the central and eastern

: rl Edl DASA_L ‘\ . settlement zones of Arnavutkdy, the
= —It ‘ DOLY=—— high population density and large
“?I IB ok, ; proportion of impervious surfaces
e 2] 4 ] A contribute to a pronounced urban

. ‘ heat island effect and increased

—TARNA T infrastructure pressure. In these

1 - 1 UIMERKEAZ | = ; * ' areas, where social vulnerability is

T TVl VAL WA . also high, the combined effects of

s, Pl : i heat stress and inadequate

al. 5| 7 ~ infrastructure create conditions that

reduce overall urban resilience.

Overall, three main overlapping risk zones stand out in Arnavutkdy. In the northeast, the
Karaburun—Terkos—Yenikoy corridor represents an area where wildfire and ecological risks
intersect. In the south, around Sazlidere and Haraggli, flood risk, social vulnerability and urban
pressure converge, creating a complex risk environment. In the central part of the district, along
the Arnavutkdy—Hadimkoy corridor, the urban heat island effect, industrial impact and social
vulnerability are most concentrated. These areas represent the key spatial zones where climate
adaptation priorities should be defined. Strengthening the protection of natural areas, enhancing
green infrastructure, reducing impervious surfaces and implementing resilience programs in
socially vulnerable neighborhoods are fundamental strategies to increase Arnavutkdy’s resilience
to climate change.

Risk Matrix

In the climate change adaptation workshop held with the participation of Arnavutkéy Municipality
units and relevant stakeholders, participants’ perceptions regarding climate hazards affecting the
district were assessed. As part of this assessment, the workshop also evaluated which
neighborhoods are most vulnerable, which sectors are expected to be most affected by climate
change, and which climate hazards the district is likely to face or has already faced.

Bnyely

Durusu

Bogazkoy

Mustafa Kemal Pasa AnadOlU

Hadimkaoy

2JW3 snunp
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According to the workshop findings, the climate hazards that Arnavutkdy is most likely to be
exposed to in the future are extreme heat and flood/overflow events.
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Extreme heat

Urban heat island effect

Drought

Forest fires

@

Strong Wind, Hail, Storm and Tornado

Rising Sea Levels

Floods and Torrential Rain

When examining the sectors in Arnavutkdy that may be affected by climate change, workshop

participants identified the highest levels of vulnerability in transportation, urban infrastructure,

and buildings/disaster management. These findings indicate that, due to both the growing

population and the developing urban fabric, infrastructure and transportation networks stand out

as priority sectors in the face of climate impacts.
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Urban infrastructure
Transport

Energy

Service sector

Industry

Tourism, cultural heritage
Agriculture

Water resources
Ecosystems, biodiversity
Public Health

Mining

Buildings / Disaster Management

In terms of sectoral vulnerability, agriculture, public health, and water resources also stand out as
key areas. Due to Arnavutkdy’s strategic role and geographical position within Istanbul, these
sectors are particularly sensitive to the impacts of climate change.
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As part of the Risk and Vulnerability Assessment, quantitative data obtained from municipal units,
as well as base maps containing topographic and hydrological information, were examined to
identify climate-related hazards and disaster risks for the district of Arnavutkdy. Existing
projections and academic and institutional studies focusing on the region were also evaluated. In
addition, expert insights were incorporated to conduct a comprehensive analysis.

Considering lIstanbul’'s current climate projections together with Arnavutkdy’s geographical
position, land-use characteristics, rapid urbanization dynamics, forested areas, water basins, and
coastline, the district’s priority climate hazards have been identified as follows:

e Extreme Heat / Heatwaves
e Urban Heat Island Effect
* Heavy Rainfall / Flooding

* Storms and Tornadoes

* Drought
* Wildfires

* Sea Level Rise

Based on climate projections, analyses conducted for Arnavutkdy, the district’s land-use structure,
sectoral composition, and its physical and institutional characteristics, the levels of climate-related
risk were assessed across relevant sectors. Accordingly, the sectors with the highest vulnerability

to climate risks.

Climate |yrban
Hazards |Infrastructure

Heatwaves
Urban Heat
Island Effect
Heavy Rainfall
/ Flooding
Storms /
Tornadoes
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Drought

Forest fire

Sea Level Rise

Legend
Low Risk Level
Medium Risk Level
High Risk Level

Transport | Tourism |Industry |Biodiversity Agriculture

L

in Arnavutkdy are transportation, water resources, disaster management, and public health. In
contrast, industry, tourism, and energy are evaluated as the sectors with the lowest vulnerability

Vulnerable Sectors

Water Disaster Public Services
Energy
Resources | Management |Health Sector

& &8 |6 & ® 5
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7. CLIMATE ADAPTATION ROADMAP
7.1. Adaptation Workshop

In order to enhance ArnavutkOy’s social, economic and environmental resilience to climate
change, the actions planned for implementation in the district have been grouped under thematic
categories. These actions were evaluated during the Climate Change Adaptation Workshop,
which was carried out with the participation of relevant departments of Arnavutkdy Municipality
and external stakeholders involved in the topic.
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Participants specialized in green areas, water management, disaster management and
agriculture were asked to rate the level of importance and feasibility of the proposed actions for
Arnavutkdy.

IONVHO 31VINITO NOILV1dvav

Green Areas

@

Disaster Management

Water Management

Agriculture
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Participants evaluated the adaptation goals in terms of their importance for Arnavutkdy. In this
assessment, a priority order emerged among the goals of Water Management, Green Areas,
Disaster Management and Agriculture.

Water Management

Among the actions evaluated under the Water Management theme, the action with the highest
level of importance and feasibility was Ensuring the integration of rainwater management
techniques with urban green areas. In addition, the following actions were also assessed as
having high importance and feasibility;

. Promoting rain gardens and areas that enable water retention

. Including principles such as analyzing the drainage infrastructure and improving critical
areas within municipal buildings.

ﬁia.e

o SUl:ncreasing permeable surfaces throughout the city

—

2 SU2: Ensuring the integration of rainwater management techniques with
urban green spaces

o SU3: Expanding rain gardens and areas that retain
water

SU4: Incorporating the principles of analyzing drainage infrastructure
and making improvements in critical areas into municipal buildings

e SUS: Organizing awareness-raising events on water management for
residential, commercial, industrial, and public sectors

level of importance of the action

level of feasibility of the action —

Green Areas

According to the evaluations of the workshop participants, the action with the highest level of
importance and feasibility was “ldentifying potential afforestation areas and carrying out
afforestation and soil conservation works.” In addition;

. Promoting rain gardens and areas that enable water retention

. Including principles such as analyzing the drainage infrastructure and improving critical
areas within municipal buildings were also evaluated as actions with high levels of importance
and feasibility.
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level of importance of the action

level of feasibility of the action >

Disaster Management

¥1: Improving the quality of green spaces

¥2: Identifying potential afforestation areas, carrying out afforestation and soil
conservation work

¥3: Establishing green corridors along transportation corridors
Y4: Developing a shading strategy for urban areas

¥5: Identifying and implementing techniques to reduce the urban heat island
effect at the urban planning and building scales

¥6: Integrating green and blue infrastructure to create microclimate areas
that provide cooling within the city

Among the disaster management actions, the action with the highest level of feasibility was
“Taking measures for constructions located within the designated stream buffer zones of the city
and identifying flood-prone areas.” The action “Providing professional training for disaster and
emergency response teams on climate emergencies and conducting drills at regular intervals”
was evaluated by participants as the most important action.

level of importance of the action
© ¢ 0 ® ©

level of feasibility of the action —

Agriculture

AF1: Taking measures regarding construction within the designated river
protection buffer zones for the city and identifying flood-prone areas

AF2: Identifying areas susceptible to weather events such as extreme heat,
excessive rainfall, rising sea levels, storms, tornadoes, and hail

AF3: Identifying and mapping vulnerable groups, developing evacuation plans
for necessary situations

AF4: Strengthening public infrastructure and facilities to withstand the
anticipated impacts of climate and disaster risks

AF5: Providing information on the health effects of climate hazards (such as
extreme heat)

AF6: Conducting risk assessments and awareness campaigns regarding forest
fires

AF7: Providing professional training on climate emergencies to disaster and
emergency response teams and conducting drills at regular intervals

According to the evaluations of the workshop participants, the action with the highest level of
importance and feasibility was “Informing farmers according to climatic risks and establishing an

information and communication network.”.

89



JONVHO 31VINITO NOILV1dvav

—<
AW
»

ARNAVUTKOY SUSTAINABLE ENERGY
AND CLIMATE ACTION PLAN

1]

T o®

B @]
c
2
8
@ 2
=
“-
5]
[+1]
£ o
£
<]
3
- @
5]
©
=
2
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TAL: Informing farmers about climate risks, establishing an information
communication network

TA2: Supporting farmers to increase production diversity and quantity
(greenhouse farming, etc.)

TA3: Construction of rainwater storage tanks for agricultural
irrigation

TA4: Developing special support tools for women farmers and women-
focused production cooperatives,

In addition, participants were asked about the barriers to implementing adaptation actions.
The most prominent issues identified as barriers were bureaucracy, budget and economic
constraints, lack of awareness and knowledge and lack of coordination leading to insufficient

ownership.
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Finally, participants were asked about the factors that could facilitate the implementation of
adaptation actions. The most prominent facilitating factors identified were budget support, the
involvement of the Istanbul Metropolitan Municipality and the Arnavutkdy District Governorship.
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7.2. Actions

The main thematic areas of the climate change adaptation targets have been defined as green
spaces, water management, agriculture and disaster management & public health. Within these
topics, the adaptation goals have been prepared in line with national climate adaptation
objectives, the Istanbul Provincial Disaster Risk Reduction Plan, the Istanbul Metropolitan
Municipality Sustainable Energy and Climate Action Plan and the strategic plan targets of
Arnavutkdy Municipality.

Green Areas

Green space systems are one of the fundamental components of sustainable urban development.
These areas not only provide a healthy physical environment but also support psychological well-
being and directly influence overall societal welfare. Among the effective adaptation measures
against climate change—induced risks, the creation of high-quality green spaces and the
preservation of their continuity hold critical importance. Green infrastructure offers a resilient
solution to climatic threats such as floods, inundations and the urban heat island effect.

In planning decisions and urban design processes where building and population density are
increasing and infrastructure systems are affected, it is essential to consider urban heat island
formation as well as flood and inundation risks. Particularly in areas with older building stock and
dense, contiguous housing patterns, the amount and design criteria of green spaces in new
planning zones should be revisited by taking climate change impacts into account.

IONVHI 31VIITO NOILV1dvav
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byl

ACTION

GOAL T GREEN AREAS

Increasing the quantity and quality of green spaces

TYPE OF ACTION  Plan/ Strategy

It is aimed to increase the amount of active green space per capita, which is currently 4.75 m? in the Arnavutkdy

district. The

sub-actions towards achieving this goal are listed below.
Identifying areas where green space expansion can be implemented—such as vacant

Y. 1.1 public parcels, school and public building gardens, and private property gardens—by
prioritizing regions with high urban heat island effects and limited green space (related to
Target 2).
Y.1.2 Identifying potential afforestation areas, primarily including buffer zones along urban
streams.
Y13 Ensuring the continuity of green areas within urban and peri-urban zones to establish
a green network system.
Y 1.4 Identifying areas along transportation corridors within the jurisdiction that can be
T utilized as green spaces and implementing pilot projects.
Y15 Integrating planning notes into new development and urban transformation projects
to encourage the increase of green spaces.
Y.1.6 Fostering collective awareness by involving citizens in afforestation activities.
Selecting climate-appropriate and ecosystem-enhancing natural/native plant species to
YA.7 minimize the maintenance costs of green spaces, and seeking support from academia
and/or NGOs when necessary.
Y18 Establishing a regular, trackable, and updatable database for green spaces and
developing management toals.
THE CONTRIBUTION OF THE :g: RESPONSIBLE
@ MUNICIPALITY Arnavutkoy Municipality

Implementing and guiding

IMPACT OF THE ACTION ON
STAKEHOLDERS CLIMATE ADAPTATION GOALS
l% MoEUCC Provincial Directorate, | |
Ministry of Agriculture and Forestry,
Istanbul Metropolitan Municipality TIMING
(IBB), NGOs, Universities ® 2025-2027

>L

DICATORS

Per capita green space area

- Identified potential afforestation area

- Number of trees planted

« Increase in the number of park areas

- Number of climate-related revised!updated planning notes or strategies
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GREEN AREAS

ACTION Reducing the impacts and risks of the urban heat island effect

TYPE OF ACTION Plan / Strategy

Through these actions, it is aimed to reduce the urban heat island effect by implementing the mentioned practices.
(This action is also related to Target 1.)

Identifying techniques to reduce the Urban Heat Island Effect at both urban planning

Y.2.1 and building scales (e.g., ensuring the creation of “air corridors” in zoning plans to
enhance urban comfort and facilitate clean air circulation within the city).
Y29 Implementing white/green roof applications in all existing and planned public
o buildings.
Y23 Incorporating water elements (e.g., ponds, etc.) into public space designs alongside
o green elements to provide a cooling effect.
Y24 Using light-colored building materials for ground coverings to reduce solar energy
o absorption and lower surface temperatures.
Integrating green and blue infrastructure to create microclimate zones that provide
Y.2.5 cooling within the city (related to Target 3).
Identifying alternative spaces (e.g., schools, stadiums, libraries, etc.) that can
Y.2.6 enhance green space use, support the existing system, and serve as shelters for
vulnerable populations during heatwave events.
Y.2.7 Preparing an emergency roadmap for potential heatwave events.
9=¥) THE CONTRIBUTION OF THE \-@, RESPONSIBLE
MUNICIPA_LITY o =9 Arnavutkoy Municipality
Implementing and guiding
IMPACT OF THE ACTION ON
STAKEHOLDERS CLIMATE ADAPTATION GOALS
MoEUCC Provincial Directorate, | |
Ministry of Agriculture and Forestry,
Istanbul Metropolitan Municipality TIMING
(IBB), NGOs, Universities 2025-2030

) INDICATORS

Number of heatwave events

« Number of awareness-raising activities on heatwaves and participants involved

« Number of white/green roof applications

« Number of blue/green infrastructure implementations integrated into urban areas

« Number of public spaces available to accommodate vulnerable populations during
heatwave events
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Water Management

To ensure sustainable urban drainage, prevent flooding caused by heavy rainfall and support the
mineral nourishment of sail, it is planned to increase the proportion of permeable surfaces in line
with municipal goals. In this context, the primary objective is to strengthen the natural permeability
provided by green areas. The widespread use and integration of permeable natural stones,
permeable pavement applications, rain gardens and pervious concrete surfaces into urban areas
enhance water retention capacity by enabling rainwater to infiltrate the soil more rapidly, thereby
reducing flood risks associated with extreme rainfall.

Water scarcity poses an increasing threat in Turkiye, particularly in Istanbul. Therefore, planning
rainwater harvesting systems at the building scale, underground and integrated with green areas
is of great importance to ensure efficient use of water resources and maximize the benefits of
existing supplies. The 2021 amendment to the Planned Areas Zoning Regulation published in the
Official Gazette made it mandatory to install a “rainwater harvesting system” in all buildings to be
constructed on parcels larger than 2,000 m?, in response to the growing risk of drought.
Implementing this requirement especially in public buildings and subsequently in all new
constructions offers significant improvements in water management and resilience against
climate-related disasters.

IONVHOI 3LVINITO NOILV1dvav
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O

ACTION

GOAL 3 WATER MANAGEMENT

Improvement of existing water management infrastructure and storage
systems, and increase of permeable surfaces

TYPE OF ACTION Investment Project (Public)

Conducting a feasibility study on rainwater harvesting on rooftops in both renovated

SY.1.1
and newly constructed buildings
SY 12 Integration of storage systems and Sustainable Urban Drainage principles into all
o existing and planned public buildings
SY. 13 Implementation of rainwater management and storage systems in new buildings, and
o municipal inspections to ensure compliance with regulations
SY 14 Ensuring the integration of rainwater and greywater harvesting project techniques
Y with urban green areas or public buildings (Target 1)
SY.1.5 Identification of impervious surfaces in public areas and determination of priority
zones
SY 16 Incorporation of Water Sensitive Urban Design (WSUD) planning into land use
Y planning and regulation
Establishment of rain gardens in open-green public spaces where needed (There are
SY.A1.7 relevant guidelines issued by the Ministry of Environment, Urbanization and Climate
Change)
SY 18 Implementation of water efficiency measures in water fixtures within municipal
Y buildings through the Sustainable Water Management and Efficiency Project
= THE CONTRIBUTION OF THE €™ RESPONSIBLE
MUNICIPALITY NS o
Arnavutkoy Municipality

Responsible for implementing the

activity within areas under the authority
of the local government, and IMPACT OF THE ACTION ON

collaborating with relevant institutions

CLIMATE ADAPTATION GOALS

and organizations in other areas | |

vrn STAKEHOLDERS
@ Istanbul Metropolitan Municipality (IBB), TIMING
Istanbul Water and Sewerage Administration

(ISKI), Financial institutions

2025-2030

) INDICATORS

« Permeable surface area integrated info public spaces
« Number of rain gardens established in public spaces
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() con- WATER MANAGEMENT

ACTION Developing guidelines to promote water conservation for residential

buildings, commercial buildings, industrial facilities, and public buildings.

TYPE OF ACTION Behavioral

SY.2.1 Conducting a target group analysis (identifying different social and commercial
groups within the district, such as income groups, students, and business operators).

SY.2.2 Preparing water conservation guides and conducting awareness-raising activities for
o citizens, commercial buildings, industrial facilities, and public buildings.

Distributing aerators to selected households as a pilot implementation and monitoring

SY.2.3 activity.
7= THE CONTRIBUTION OF THE £ RESPONSIBLE
MUNICIPALITY ’@~ Arnavutkoy Municipality

Implementing and guiding

IMPACT OF THE ACTION ON
STAKEHOLDERS CLIMATE ADAPTATION GOALS
l% Istanbul Metropolitan Municipality, l l
Ministry of National Education,
Chambers of Industry and Commerce, TIMING
NGOs, Universities ® 2025-2027

) INDICATORS
= Number of feasibility studies on rooftop rainwater harvesting

«  Number of water conservation guides developed (brochures, posters, etc.)
« Number of awareness-raising activities conducted
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Agriculture

Climate change threatens the productivity and continuity of agricultural production, thereby
increasing global food security risks. Rising temperatures, irregular precipitation patterns,
extreme weather events and diminishing water resources negatively affect agricultural areas and
heighten the risk of drought. In Arnavutkdy, where agricultural production is present, drought is
also expected to pose a significant threat in the coming years.

To address these risks, it is crucial to promote sustainable irrigation methods, adopt climate-
resilient agricultural practices, implement soil conservation measures and expand training
activities for farmers. Climate change adaptation policies enhance the resilience of the agricultural
sector while supporting environmental sustainability. In this context, priority agricultural actions to
be implemented across Arnavutkdy in coordination with relevant stakeholders have been
identified.

JONVHO 3LVINITO NOILVLdVav
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AGRICULTURE

ACTION Ensuring the continuity of agricultural production and food security

TYPE OF ACTION Investment Project (Public and Private), Awareness-Raising

T.1.1

Providing support to farmers to increase the diversity and quantity of agricultural

production
T.1.2 Establishing rainwater storage systems for agricultural irrigation
Informing farmers about climate risks, establishing an up-to-date and dynamic
T1.3 information network for farmers, and organizing training programs on climate-resilient
agriculture.
T.14 Promoting sustainable and innovative (vertical) farming practices
Introducing dedicated support mechanisms for women farmers, female agricultural
T.1.5 workers, and women-focused agricultural cooperatives, prioritizing women's access
to support programs, and enhancing their adaptive capacity through additional
assistance.
- THE CONTRIBUTION OF THE g RESPONSIBLE
. MUNICIPALITY Amavutkoy Municipality , Istanbul Provincial

Guiding, educational, collaborative

@ STAKEHOLDERS

Directorate of Agriculture and Forestry

IMPACT OF THE ACTION ON
CLIMATE ADAPTATION GOALS

Istanbul Provincial Disaster and | i
Emergency Directorate (AFAD),

Universities, Professional Chambers,

Istanbul Provincial Directorate of TIMING

Agriculture and Forestry 2025-2030

) INDICATORS
« Number of supported investments

« Number of protected livestock breeds and piant species
« Number of related projects
« Number of supported women farmers/workers/cooperatives in pilot districts/villages
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DISASTER MANAGEMENT & PUBLIC HEALTH

Istanbul is a city frequently exposed to floods and inundations caused by extreme rainfall. Climate
projections indicate that the number of days with heavy precipitation will increase in the future.
There are also several structural challenges in reducing urban flooding. The lack of permeable
surfaces and the inability of existing infrastructure to cope with intense rainfall occurring in short
periods make cities vulnerable to sudden flooding events.
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ACTION

GOAL 6 DISASTER MANAGEMENT
& PUBLIC HEALTH

Identifying areas with climate and disaster risks and implementing
measures for these areas

TYPE OF ACTION Plan/Strategy, Training

Conducting risk analyses using geographic information systems (GIS) and simulation

AF.1.1 methods to identify areas vulnerable to extreme weather events such as heatwaves,
heavy rainfall, sea-level rise, storms, tornadoes, and hail.
AF.1.2 Identifying inter-district and intra-neighborhood routes that are at risk of being
Y affected by disasters and determining alternative routes for emergency situations.
AF.1.3 Increasing inspections to prevent uncontrolled construction and development along
o stream beds.
AF.14 Establishing alternative rainwater collection line routes to reduce stormwater load on
T streams (linked to water management).
AF.15 Strengthening public infrastructure and facilities to withstand the anticipated impacts
o of climate and disaster risks.
AF.1.6 Establishing safety zones between forest areas and residential settlements.
AF 1.7 Afet ve acil durum mudahale ekiplerine iklim acil durumlarina yénelik profesyonel
o egitimler verilmesi ve belli periyotlarda tatbikatlar gerceklestirmesi
s THE CONTRIBUTION OF THE €7 RESPONSIBLE
MUNICIPALITY NS o
Arnavutkoy Municipality

Guiding, educational, collaborative

4% STAKEHOLDERS

IMPACT OF THE ACTION ON
@ CLIMATE ADAPTATION GOALS

Istanbul Provincial Disaster and l I
Emergency Management Directorate

(AFAD), Universities, Professional

Chambers, Istanbul Provincial TIMING

Directorate of Agriculture and Forestry 2027-2030

I.N

DICATORS

Risk-prone construction areas identified around riverbeds

« Proportion of population living in areas at risk

» Analyses conducted for flood-prone areas

« Number or percentage of buildings (public/residentiall non-residential) damaged due to extreme weather events

= Number of days with interruptions in public services (e.g., energy/water supply, health/civil protection/emergency services,

waste management)
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GOAL 7 DISASTER MANAGEMENT
& PUBLIC HEALTH

Identification of vulnerable groups and development of strategies to
ACTION ) o ; 0.
enhance their resilience under extreme climate conditions

TYPE OF ACTION Plan/Strategy

AF.2 1 Identification and mapping of vulnerable groups, and preparation of evacuation
o planning when necessary

AF.2.2 Providing information on the health impacts of climatic hazards (e.g., extreme heat, etc.)
ey THE CONTRIBUTION OF THE
. MUNICIPALITY :@: RESPONSIBL,E. ,
Arnavutkoy Municipality

Implementing/ Collaborative

@ IMPACT OF THE ACTION ON

EE STAKEHOLDERS CLIMATE ADAPTATION GOALS

Istanbul Metropolitan Municipality I I
(1BB), Istanbul Provincial Disaster
and Emergency Management

Directorate (AFAD), Istanbul TIMING
Provincial Health Directorate 2025-2027

) INDICATORS
« Proportion of vulnerable groups within the district population

« Proportion of elderly population
« Proportion of children under 14 years old
« Proportion of populfation without access to disaster assembly areas within 250 meters
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8. ENERGY POVERTY

Energy poverty is one of the complex and multidimensional social issues of our time that cannot
be explained merely by the lack of infrastructure. In many parts of the world, millions of people
are deprived of access to reliable, clean and affordable energy services, which are considered a
fundamental human right. Energy poverty is not limited to whether a household has electricity;
rather, it is defined as the inability of individuals to continuously access reliable, clean, sustainable
and affordable energy services. This situation transforms energy poverty from being a purely
technical problem into a holistic development issue connected to social justice, income inequality
and climate policies. Preventing energy poverty is possible not only by increasing energy supply
but also by developing policies that make energy services accessible to all social groups.

Various indicators have been developed to measure energy poverty. The most common among
them is the “10% rule,” which defines a household as energy poor if its energy expenditures
exceed 10% of its total income. In addition, the Multidimensional Energy Poverty Index (MEPI)
evaluates multiple indicators together, such as access to electricity, use of clean fuels, availability
of heating and cooling facilities and access to information.>*® However, energy poverty is a
condition that is difficult to assess using a single indicator. Therefore, threshold values and
definitions may vary depending on the location. Local factors such as geographical position,
climatic conditions, housing characteristics, the quality of heating and cooling systems and energy
prices are key determinants in the assessment of energy poverty.

Goal 7 of the Sustainable Development Goals, “Affordable and Clean
Energy for All,” emphasizes the right to access energy as a fundamental
component. This right is directly linked to other global objectives such as
poverty reduction, health, education and combating climate change.*®
Therefore, the reduction of energy poverty should be addressed in
conjunction with comprehensive development policies.

8.1. Arnavutkoy’s Energy Poverty Profile

Istanbul, accounting for 17.21% of Turkey’s total energy consumption, is the city with the highest
energy use in the country. As one of the cities where electricity and natural gas price increases
are most strongly felt, it faces growing challenges, particularly among low-income households,
where the inability to pay utility bills has deepened energy poverty. Following the economic crisis
that emerged after the pandemic, difficulties in paying electricity, water and natural gas bills have
become more visible. In addition, the limited availability of payment facilities due to the
privatization of electricity distribution has further increased the need for social assistance across
the city. 4

ALYIAOd ADYINT

A simplified framework based on three main factors is commonly used in the literature to
conceptualize energy poverty. These factors are low-income levels, an energy-inefficient housing
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stock and high energy prices. When Arnavutkdy’s energy poverty profile is evaluated within this
framework, household income levels, building conditions and energy use practices emerge as the
key determinants.

Arnavutkdy is one of Istanbul’s relatively vulnerable districts in socioeconomic terms and is among
the areas most affected by energy poverty. The high concentration of low-income households,
rapidly growing population and the prevalence of energy-inefficient housing contribute to this
vulnerability. According to the Istanbul Data Bulletin, housing sales in Arnavutkdy increased by
7.1% in the first half of 2024 compared to the previous year. However, despite this increase, the
burden of rising energy costs continues to weigh heavily on households with limited purchasing
power. In this context, Arnavutkdy stands out as one of the districts with a high number of social
assistance applications, particularly for food and fuel support.

Examining the socioeconomic structure of Arnavutkdy reveals several parameters that determine
the vulnerability levels of households. Variables such as age groups, proportion of elderly
population, property and rental values, education level, household size and spending habits
indicate that lower-income socioeconomic groups are particularly more sensitive to energy
poverty. In the distribution of socioeconomic status groups, Group C constitutes the largest share
in Arnavutkdy with 54%, while the vulnerable Group D accounts for 15%. This rate is above the
Istanbul average of 11%, highlighting the district’s vulnerability to energy poverty.

54%

41%

25%

7%
16%
19%
15%
11%

3%

©
)
o I
A+ GROUP A GROUP B GROUP C GROUP D GROUP

ALY3AOd ADHINT

= ARNAVUTKOY ISTANBUL

The increasing energy costs and structural economic challenges across Istanbul have deepened
energy poverty and this situation has become more pronounced in socioeconomically
disadvantaged districts such as Arnavutkdy. The concentration of low-income households, the
prevalence of energy-inefficient housing stock and the high demand for social assistance make
Arnavutkdy more vulnerable to energy poverty. 42
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istanbul % 4,7

Arnavutkoy %3,4

In order to assess the socioeconomic conditions of households in relation to energy poverty,
households receiving social assistance in the Arnavutkdy district were analyzed. According to
data obtained from the Istanbul Metropolitan Municipality’'s Open Data Portal*®, households
receiving social assistance make up 4.7% of the total number of households in Istanbul, while this
rate is 3.4% in Arnavutkdy.
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When examining social assistance in Arnavutkdy on a neighborhood basis, Anadolu, Yunus Emre,
islambey and Bogazkoy lstiklal neighborhoods stand out respectively.

43 https://data.ibb.gov.tr/
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The use of central heating systems in buildings plays an important role in minimizing heat loss.
Preventing heat loss and reducing heating-related energy consumption are key factors in
combating energy poverty. In Arnavutkody, only 3% of buildings are equipped with central heating
systems, compared to 10% in Istanbul overall.
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Due to the multidimensional and complex nature of energy poverty, a single indicator is not
sufficient to assess this phenomenon. Therefore, approaches that integrate various indicators and
consider social, economic and environmental conditions at different scales are employed. The
Covenant of Mayors (CoM) initiative has also developed a set of indicators to measure and
monitor energy poverty at the local level. These indicators are grouped under the themes of
climate conditions, buildings (residential and public facilities), mobility, socioeconomic factors,
policy and regulatory framework and participation and awareness. Within this framework, the
current state of energy poverty indicators in the Arnavutkdy district has been examined.
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Energy consumption per
capita / national energy % 44 2023

consumption per capita

Total number of N
households connected r———— 145653 2024
to the electricity grid

Total number of
households connected ﬁ::";:’o‘:s 116,890 2024
to the gas network

Proportion of
households with central % 3 2023
heating system

Proportion of vulnerable

households & g 228

Average electricity price € 0,106 2025

BUILDINGS

Average gas price € 0,187 2025

Population/households

below the poverty line % 17.06 2024

Ratio of
households/population Yo 48 2022
with social support

Unemployment rate % 12,3 2022

Proportion of population

under 14 years ofage 2 2o

Proportion of population 9% 5 2024
over 65 years of age

Proportion of population

with less than secondary % 49 2024
education

Existence of strategies
to address Energy Yes/No Yes
Poverty

Existence of rules for
POLICY AND rent regulation
REGULATORY
FRAMEWORK Specific measures to
address energy poverly

Yes/No Yes

Yes/No Yes

Existence of programs
and incentives for Yes/No Yes
landlords
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Existence of awareness
raising programs for Yes/No Yes
vulnerable people
PARTICIPATION
& AWARENESS Engagement and
collaboration with local
stakeholders on energy
poverty

Yes/No Yos

8.1. Actions

In Arnavutkdy, actions addressing energy poverty are considered within the framework of
buildings, households and policies. The assessment of energy poverty encompasses various
socioeconomic factors such as building characteristics, energy costs and household income
levels. Since a significant portion of energy consumption in buildings stems from essential
heating, cooling, ventilation and lighting needs, designing new structures with energy efficiency
principles and improving the performance of existing buildings play a key role in reducing the
energy burden on households.

Energy poverty is defined as the inability of households to meet their basic energy needs due to
insufficient income, despite having access to energy infrastructure. Therefore, identifying
households with limited access to energy, inadequate indoor comfort, or difficulty covering energy
expenses is of critical importance.

Possible municipal actions include improving building efficiency, supporting energy-efficient
technologies, strengthening social assistance and expanding awareness-raising activities. This
comprehensive, locally tailored approach provides an important roadmap for reducing energy
poverty in Arnavutkoy.

ALY3IAOd ADYINT
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ACTION BN1 BUILDINGS

Too

coa
Doo
oog

Inventorying the heating systems and current conditions of buildings

ACTION  j5cated within the boundaries of Arnavutkoy

TYPE OF ACTION Pre-Implementation Analysis / Data Collection

In order to reduce energy consumption and emissions from buildings in Arnavutkoy, the following steps will
be taken to conduct a detailed analysis of the current building stock’s energy use and efficiency status:

Establishment of a Building Inventory:

BN.1.1 Classification of all existing buildings according to their year of construction

Identification of Heating Fuel Types:

BN.1.2 Identification of energy sources used for heating in buildings (natural gas, electricity, coal, wood, etc.)
and mapping of areas where the use of polluting solid fuels is widespread
Identification of Energy Performance Classes and Insulation Status:

BN.1.3 Numerical identification of buildings with low energy performance (class D and below) and
determination of whether they have insulation

Examination of Heating Systems:

BN.1.4 Identffication of buildings with central heating systems
=) THE CONTRIBUTION OF THE g
:§| MUNICIPALITY A2 RESPONSIBLE |
rnavutkoy Municipality
Implementer
@’ IMPACT OF THE ACTION ON

% STAKEHOLDERS CLIMATE ADAPTATION GOALS

Ministry of Environment, Urbanization l l

and Climate Change
@ TIMING
2025-2027

) INDICATORS
« Total number of households connected to the electricity grid
« Total number of households connected fo the gas grid
+ Share of households with central heating systems
« Average electricity price
« Average gas price
« Per capita energy consumption [ national per capita energy consumption
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ACTION H1 HOUSEHOLDS

ACTION Collection of data to assess energy poverty among
households located within the boundaries of Arnavutkoy

TYPE OF ACTION Pre-Implementation Analysis / Data Collection

Household Surveys:

H11 Conducting survey studies with households to identify indicators of energy poverty, determining
criteria such as themrmal comfort level, the share of energy expenses in household income, health
status, and employment as vulnerability factors

Mapping Energy-Poor Areas Using Geographic Information Systems (GIS):

H.1.2 Analyzing survey data with Geographic Information Systems (GIS) to map areas at risk of energy
poverty;, and preparing feasibility studies that include locally tailored priority solution proposals for these
regions

=) THE CONTRIBUTION OF THE R,
MUNICIPALITY '@* iESPONSIBLE .
rnavutkoy Municipality
Implementer
@7 IMPACT OF THE ACTION ON
l% STAKEHOLDERS CLIMATE ADAPTATION GOALS
District Governorates, Ministry of Family l l

and Social Services
® TIMING
2025-2027

) INDICATORS

Unemployment rate
« Proportion of vulnerable households
+ Populationfhouseholds below the poverty line
« Share of households/ popuiation receiving social support
= Proportion of population aged 65 and over
« Proportion of population with education below lower secondary level
« Proportion of population under 14 years old
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=] cTion e POLICIES

ACTION Carrying out awareness activities, small-scale implementation support,
and social assistance projects for energy-poor areas

TYPE TO ACTION Awareness-Raising / Policy Development

Organizing Public Information and Awareness-Raising Campaigns:
P.1.1 Carrying out awareness activities such as seminars, leaflets, and social media campaigns on energy
saving, efficient appliance use, proper heating habits, and available support programs.

Small-Scale Energy Efficiency Measures for LowAncome Households:
P.1.2 Implermenting low-cost, quick-mpact measures for energy-poor households, such as distributing free
LED bulbs, installing window sealing sfrips, and applying insulation foils.

Expansion of Energy Bill Support Programs or Social Assistance Schemes
P.1.3 Developing direct social support mechanisms for identified at-risk households, such as electricity—
natural gas assistance, fuel support, and grant programs for acquiring energy-efficient appliances.

75w THE CONTRIBUTION OF THE i RESPONSIBLE
MUNICIPALITY 2@“ Arnavutkoy Municipality
Implementer, guiding, supporting
@ IMPACT OF THE ACTION ON
[% STAKEHOLDERS CLIMATE ADAPTATION GOALS
District Governorates, Ministry of Family l l

and Social Services

® TIMING
2025-2027

) INDICATORS
« Existence of sirategies addressing energy poverty

- Presence of regulations related to rent control

« Specific measures targeting energy poverty

« Availability of programs and incentives for
homeowners
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9. IMPLEMENTATION & MONITORING

Preparing an action plan is only the first step in climate and energy work. For the plan to be truly
effective, it requires strong cooperation among institutions, the mobilization of necessary financial
resources and increased awareness and capacity both within the institution and across the
community. Regular monitoring of the selected indicators is essential to understand the extent to
which the planned actions are being implemented.

To ensure the sustainability of ongoing efforts, Arnavutkdy Municipality has developed separate
indicator sets for mitigation, adaptation and energy poverty. In line with the requirements of the
Covenant of Mayors (CoM), the greenhouse gas inventory is expected to be updated every two
years to maintain a healthy monitoring process. Within this framework, it is possible to detail which
data will be monitored by whom and at what intervals throughout the monitoring cycle.

9.1. Mitigation Action Indicators

Arnavutkdy district provides the opportunity to conduct a comprehensive assessment through
various indicators defined for monitoring its sustainability efforts. Indicators related to buildings
and urban areas cover key elements such as energy efficiency, integration of renewable energy
and the transformation capacity of the existing building stock. Among these indicators, thermal
insulation practices, the energy performance classes of buildings, the proportion of structures
renewed within the scope of urban transformation and the level of use of renewable energy
technologies on rooftops or in municipal facilities stand out. Additionally, the share of municipal
buildings that are designed or retrofitted in line with the net-zero energy target is considered an
important metric. Indicators related to energy use include the transition to low-emission fuels, the
reduction of coal use and the level of adoption of alternative energy solutions. For the transport
sector, the indicators include the number of electric vehicles, the proportion of low-emission
vehicles in public transport fleets, the availability of charging infrastructure in the district and the
total length of pedestrianized public spaces. In the context of waste and wastewater management,
indicators such as per capita waste generation, the share of waste sent to sanitary landfills,
recycling performance and wastewater volumes provide important insights for environmental
sustainability. These indicators offer a critical monitoring framework for evaluating Arnavutkdy’s
progress toward its sustainability goals and for strengthening future strategic planning.

BUILDINGS AND RENEWABLE ENERGY

= ACTION

= INDICATORS UNIT
L CODE

m

= ————

5 Number of schools/institutions reached through awareness activities units/year
S |

ng B1 Number of people trained units/year
o I

E Number of communication materials distributed/reached units/year
o 1

2

=z

®
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r = = = ) : . .
Annual reduction achieved in energy consumption kWh
B2 Number of energy efficiency measures implemented units/year
Solar PV capacity kW
1
r= =1 o ] L :
Number of buildings approved according to nZEB criteria units/year
IB3 I
0 3 Energy performance class of buildings (BEP-TR data) units/year
r = — 1 . :
Number of renovated buildings units/year
B4 Number of installed energy monitoring systems units/year
a R Change in energy consumption after implementation kWh/m?
r= ="
Installed solar PV capacity kWp
Amount of energy produced kWh
IB5 I
Emission reduction ton COze
Number of buildings benefited
L - = d
WASTE AND WASTEWATER
ACTION
INDICATORS UNIT
CODE
r— — " . . . . .
Number of restaurants/shopping malls/marketplaces implementing circular economy practices  units/year
Number of installed separate collection equipment and the number of areas covered ton/person
| | Amount of organic waste directed to animals ton/year
I Al I Number of household composting systems implemented or number of trainings/workshops units/year
conducted on this topic v
Number of municipal composting/recovery facilities established units/year
L q Number of surveys conducted and number of people reached (awareness activities) person/year
r= =" ) ) .
Number of newly developed and implemented wastewater projects units/year
Number of students and staff trained on wastewater person/year
it
Number of individuals/institutions benefiting from the incentive and reward system (GRS
I I person/year
I I Amount of animal wastewater reused in agriculture m¥year
IAZ I Number of information/awareness activities conducted for firms and participation rate person/year
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I I Number of wastewater violations detected before complaints units/year
Number of newly installed monitoring, control or automation systems units/year
Total amount of treated wastewater and reuse rate %
L 3 Amount of separately collected special wastewater (e.g., airport-generated) m¥year
AGRICULTURE AND LIVESTOCK
ACTION
INDICATORS UNIT
CODE
r — = 1 ; .
Amount of organic fertilizer produced kg/year
| TH1 |
3 3 Number of composting facilities established units/year
r = = 1 . : )
Number of training workshops organized units/year
|TH2 |
Number of local markets organized units/year
|
TRANSPORTATION
ACTION
INDICATORS UNIT
CODE
r= =" . . . : .
Annual increase in the number of electric vehicles units/year
Number of converted fossil-fuel vehicles units/year
Ul I
Number of training/awareness events organized on electric vehicle use units/year
L i Number of installed electric vehicle charging stations units/year
r = = " . . . . . )
Number of installed electric vehicle charging stations units/year
Utilization rate of the charging infrastructure %
U2 I
Completion rate of feasibility studies %
L 3 Number of awareness-raising events for citizens person/year
r— ="
Length of bicycle lanes (km) km/year
Number of micro-mobility points integrated with public transportation units/year
U3 I
Number of bicycle/scooter users person/year
3 B Number of awareness events organized units/year
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rF - -

Number of people trained (staff/citizens) units/year
ua Number of completed trainings units/year
[ Post training evaluation survey results units/year

9.2. Adaptation Action Indicators

The indicators developed for monitoring adaptation actions are used to assess the effectiveness
of climate change adaptation efforts in Arnavutkdy and to ensure that the process is managed
properly. These indicators make it possible to measure the alignment of the policies, strategies
and projects implemented with their intended targets. Regular monitoring helps reveal the
strengths and weaknesses of current practices, enabling corrective measures to be taken when
necessary. At the same time, these indicators provide an important feedback mechanism for
future adaptation strategies and policies. Therefore, the defined indicators serve as a fundamental
tool that supports the efficient use of resources, the continuous improvement of adaptation efforts
and the enhancement of the community’s resilience to climate change. The indicators used for
the adaptation targets defined for Arnavutkdy and the actions developed to achieve these targets
are presented in Table 11.

GREEN SPACE
ACTION
INDICATORS UNIT
CODE
- -I Amount of green space per capita m?
I I Amount of identified potential afforestation area m?
I Y1 I Number of trees planted units/year
I I Number of increased park areas units/year
Number of climate-related plan notes/strategies revised or updated units/year
L - = Jd
r— — ‘
Number of heatwaves occurred units/year
units/year
Awareness activities conducted on heatwaves and number of participants 4
— I I person/year
3
r
E I Y2 I Number of white/green roof applications units/year
2 | |
;' Blue/green infrastructure applications integrated into urban areas units/year
-
o I I
@ Number of public spaces available to shelter vulnerable populations during heatwave events units/year
= L - =
o
=z
—
o
2
Z
o
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WATER MANAGEMENT

ACTION
INDICATORS UNIT
CODE
r=— =" ; . ) )
Permeable surface area integrated into public spaces m
|sy1 I
i B Number of rain gardens established in public spaces units/year
r= =" . . . . .
Number of feasibility studies on rooftop rainwater harvesting units/year
SY2 Number of guides developed for promoting water conservation (brochures, posters, etc.) units/year
L 0 Number of awareness-raising activities conducted units/year
AGRICULTURE
ACTION
INDICATORS UNIT
CODE
r = =1
Number of supported investments units/year
Number of protected breeds and plant species units/year
IT1 I
| | Number of relevant projects units/year
Number of women farmers/workers/cooperatives supported in pilot districts/villages units/year

PUBLIC HEALTH & DISASTER MANAGEMENT

ACTION
INDICATORS UNIT
CODE
3 - e m¥number of
Identified risky development area around stream beds o

I I buildings

| | Proportion of population living in areas at risk %
% I I Analyses conducted for flood-prone areas yes/no
m AF1
=
g I I Number or percentage of buildings damaged due to extreme weather conditions/events %
N (public/residential/non-residential) ’
3 I |
o
% | | Number of days with public service disruptions (e.g., energy/water supply, health/civil units/year
g protection/emergency services, waste) i
=z L - =
=
o
P
=z
()
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1
Proportion of vulnerable groups within the district population %
Proportion of elderly population %
|AF2 |
Proportion of population under the age of 14 %
Share of population without access to disaster assembly areas within 250 meters %

| S —

9.3. Energy Poverty Indicators

The indicators defined to assess and regularly monitor energy poverty in Arnavutkdy have been
selected to measure the effectiveness of implemented plans and policies and to manage efforts
to reduce energy poverty efficiently. These indicators help quantitatively evaluate the progress
made in combating energy poverty in the district and reveal how closely the implemented
programs and support mechanisms align with their intended targets. Through a regular
monitoring process, the strengths of the applied strategies and the challenges encountered can
be identified, allowing adaptive and corrective measures to be taken when necessary.

Tracking indicators related to energy poverty is also critically important for better understanding
inequalities in access to energy within the district and for strengthening social justice in this field.
These indicators guide decision-makers in improving support mechanisms, enhancing
strategies to combat energy poverty and making access to energy services more inclusive.
Ultimately, the defined indicators serve as a fundamental tool to ensure the efficient use of
resources, develop sustainable policies that reduce energy poverty and enhance household
energy security in Arnavutkoy.

CLIMATE

INDICATORS UNIT
Frequency of heatwaves Annual average
Freguency of cold waves Annual average
Annual number of heatwave days units/year
Annual number of cold wave days units/year
BUILDINGS

INDICATORS UNIT
Number of dwellings in EPC bands F + G + H / total number of dwellings %

Per capita energy consumption / national per capita energy consumption %
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Annual share of renovated buildings %
Percentage of households or individuals experiencing heating problems %
Number of households connected to the electricity grid / total number of households %

Number of individuals or households connected to the gas network / total number of individuals or households %

Number of households with heating/coocling systems / total number of households %
Number of households with central heating systems / total number of households %
Number of households with central cooling systems / total number of households %

Low absolute energy expenditure

Number of households with only fuel oil boilers, wood boilers, or conventional gas boilers / total number of

households

%

Average age of buildings yil
Homeownership rate %
SOCIO-ECONOMIC

INDICATORS UNIT
Annual average household income €
Average annual amount spent on energy €
Share of vulnerable households in total households %
Households with electricity bill arrears / total households %
Percentage of people unable to keep their home adequately warm %
Average electricity price 3
Average gas price 3

Amount spent to support energy-poor households or individuals / local GDP

%

Share of population below the poverty line

%

Risk-of-poverty rate

%

Share of households receiving social assistance

%

Unemployment rate

%

Proportion of population under 14

%
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Proportion of population over 65 %
Share of individuals with education below lower secondary level %
PARTICIPATION AND AWARENESS RAISING ACTIVITIES
INDICATORS UNIT
Awareness-raising programs for vulnerable groups units/year
Participation and cooperation activities with local stakeholders within the scope of energy poverty units/year
POLICY AND REGULATORY FRAMEWORKS
INDICATORS UNIT
Existence of strategies addressing energy poverty Yes/No
Existence of regulations on rent control Yes/No
Existence of specific measures related to energy poverty Yes/No
Existence of programs and incentives for homeowners Yes/No
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10. GENERAL EVALUATION

Within the scope of this study carried out for the Arnavutkdy district and resulting in the
Sustainable Energy and Climate Action Plan (SECAP), priority areas have been identified in terms
of reducing the city’s greenhouse gas emissions and enhancing climate change adaptation, and
a strategic roadmap to be followed in the short, medium, and long term has been established. In
this respect, the study serves as a comprehensive reference document that provides guidance to
decision-makers. However, the completion of the SECAP process does not represent the end of
the journey; rather, it marks the beginning of the implementation, monitoring, and continuous
improvement phases.

The effective implementation of the mitigation, adaptation, and energy poverty actions defined in
the action plan, together with the efficient operation of monitoring and evaluation mechanisms, is
of critical importance for the success of the plan. Since the implementation of Sustainable Energy
and Climate Action Plans involves multiple disciplines and institutions, one of the most significant
risks that may be encountered during the implementation phase is the lack of intra-institutional
and inter-institutional cooperation and coordination. In this context, establishing the necessary
institutional, technical, and digital infrastructures to enable the regular collection and reporting of
data related to the defined indicators is among the top priorities.

In addition, insufficient citizen participation and constraints in access to financial resources for
climate actions emerge as key risk areas. The tendency to focus primarily on initial investment
costs when assessing investments may lead to the economic and social benefits achievable over
the life cycle being overlooked. This situation can hinder the widespread adoption of actions,
particularly for households with limited resources. However, citizen participation plays a decisive
role in ensuring the success and long-term sustainability of actions in the areas of mitigation,
adaptation, and the fight against energy poverty.

Within this framework, awareness-raising activities, participatory planning approaches, and the
dissemination of good practice examples are of great importance. Through an implementation
process in which risks are addressed holistically and stakeholder cooperation is strengthened, it
will be possible to effectively implement the Arnavutkdy Sustainable Energy and Climate Action
Plan and to increase the level of achievement of the defined targets.
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EK-1 Workshop Participants

MITIGATION WORKSHOP PARTICIPANTS

Esra DEMIR / Demir Enerji - Msc. Business
Engineer

Melda KARADEMIR / Demir Enerji —Phd.
Environmental Engineer

irem ORMAN / Demir Enerji - Environmental
Engineer

Yavuz YALGCIN / Arnavutkdy Municipality —
Department of Innovation and Technology

Zeynep ISIK / Arnavutkdy Municipality —
Directorate of Innovation and Technology

Erol KUTLUYER / Arnavutkdy Municipality —
Directorate of Innovation and Technology

Emre TOPUK / Arnavutkdy Municipality —
Directorate of Innovation and Technology
Melike Nur GUNES / Arnavutkdy Municipality —
Directorate of Coordination

Abdusamet YILMAZ / Arnavutkdy Municipality —
Directorate of Strategy Development

Giilsen PAKYUREK / Directorate of Climate
Change and Zero Waste

Sait DINYAMAN / Arnavutkdy Municipality —
Directorate of Mukhtar Affairs

Yasin AKDERE / SSTech Energy

Ahmet CAKIR / Arnavutkdy Municipality —
Directorate of Planning and Projects
Biisra KARADAG ERBAS / Arnavutkdy
Municipality — Directorate of Intelligent
Transportation Systems

Duygu KEYF / IGA Airport Operation Inc.

Hasan Fehmi AKYUZ / Catalca Municipality —
Directorate of Climate Change and Zero Waste
Ozan ASLAN / Catalca Municipality — Directorate
of Climate Change and Zero Waste

Biireyde KUL AGDUR / Arnavutkdy Municipality
— Directorate of Building Control
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Caner DEMIR / Demir Enerji — Msc.
Mechanical Engineer
Dilan CENGIZ/ Demir Eneriji — Urban Planner

Beyzanur KUGUKDINGER / Demir Enerji—
Urban Planner

Esin DUZGUN / Kagithane Municipality —
Directorate of Environmental Protection and

Control
A. Canan ASMAZ / Kagithane Municipality —

Directorate of Environmental Protection and

Control

Emel GUNLU / Kagithane Municipality — Directorate

of Environmental Protection and Control
Seyhan TURKAN / Arnavutkdy Municipality —

Directorate of Financial Services

Eren AYYILDIZ / YEO Technology and Energy
Industry Inc.

Baran MEMISBEY / YEO Technology and
Energy Industry Inc.

Nihat ISMUK / YEO Technology and Energy
Industry Inc.

Pinar ARSLAN KAYA / Avcilar Municipality —
Directorate of Strategy Development

Zafer Onur KAYA / Avcilar Municipality —

Directorate of Public Works

Zeynep Simge Baysal / Istanbul Chamber of
Commerce — Sustainability and Environment Unit

Yilmaz AKARSU / Bogazigi Electricity Distribution

Inc.

Serhat YASAR / Arnavutkdy Municipality —

Directorate of Municipal Police

Ahmet CAKIR / Istanbul Metropolitan Municipality
— Directorate of Transportation

Buse KUTLUER / Arnavutkdy Municipality —
Directorate of Administrative Affairs

Kair AYDIN / Arnavutkdy Municipality —
Directorate of Cleaning Services
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Esatcan GAGLAYAN / Arnavutkdy Municipality —

Directorate of Public Works

Barig KUS / Arnavutkéy Municipality —
Directorate of Public Works

Sefa GELIKER / Arnavutkdy Municipality —
Directorate of Youth and Sports Services

Arzu DINGER / Arnavutkdy Municipality —
Directorate of Climate Change and Zero Waste

Omer Faruk ASLAN
Mehmet SARITAS
Eren GUNGOR
Tarik Bugra TEKIN
Adnan KABIL
Oktay DAYAN

Gékge CEBI AKGUN

ADAPTATION WORKSHOP PARTICIPANTS

Esra DEMIR / Demir Enerji - Msc. Business
Engineer

Melda KARADEMIR / Demir Enerji —Phd.
Environmental Engineer

irem ORMAN / Demir Enerji - Environmental
Engineer

Ayca KORKMAZ /IGA Airport Operation Inc.

Duygu KEYF / IGA Airport Operation Inc.
Salih Guven ALSAK / Arnavutkdy
Municipality — Directorate of Public Relations
Yavuz Selim TURKMEN / Istanbul
Metropolitan Municipality — Directorate of
Parks and Gardens

Barig KUS / Arnavutkdy Municipality —
Directorate of Public Works

Sefa GELIKER / Arnavutkdéy Municipality —
Directorate of Youth and Sports Services
Giilten BAGBAZ / 1st Regional Directorate of
Meteorology

Dila Ece OZTAN / 1st Regional Directorate of
Meteorology

Kemal TALI / Provincial Directorate of Health
M. Esat AKSOY / Arnavutkdy Municipality —

Directorate of Disaster Affairs

Gulsum TOPCU / Arnavutkdy Municipality —

Directorate of Veterinary Services

Caner DEMIR / Demir Enerji — Msc. Mechanical
Engineer
Dilan CENGIiZ/ Demir Eneriji — Urban Planner

Beyzanur KUGUKDINGER / Demir Eneriji—
Urban Planner

Damla COBAN / Arnavutkdy Municipality —
Directorate of Cultural Affairs

Siikran Anil DAGLI / Arnavutkdy Municipality —
Directorate of Municipal Police

Naile AKDAG / 14th Regional Directorate of
State Hydraulic Works (DSI)

Kibra KABAKALE / Arnavutkdy Municipality —
Directorate of Cleaning Services

Ebru GENC / Disaster and Emergency
Management Authority (AFAD)

Afet YURTSEVEN / Istanbul Metropolitan
Municipality — Climate Branch Directorate
Kemal KARAHAN / Istanbul Metropolitan
Municipality — Fire Department

Melike Nur GUNES / Arnavutkdy Municipality —
Directorate of Coordination

Burgin KARABULUT / Beylikduzu Municipality —
Directorate of Disaster Affairs

Baris TURK / Beylikdiizii Municipality —
Directorate of Disaster Affairs

Hatice BAYGIN / Arnavutkdy Municipality —
Directorate of Cultural Affairs
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