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FOREWORD 

The increase in global temperature triggers an increase in 
the frequency of extreme weather events such as 
droughts, floods and tornadoes, and the effects of 
climate change are strikingly seen as the core reasons of 
problems such as wars, hunger, migration, etc. One of the 
most important agenda items of our country, which is 
located in one of the geographies that will be most 
affected by climate change, will be the disasters caused 
by climate change and the struggles in this field. 
Foreseeing the negative effects of climate change to take 
appropriate measures to prevent or minimize the 
damage it may cause and take advantage of the 
opportunities that may arise is gaining more importance. 
We are determinedly continuing our efforts to make 
Antalya, the capital of agriculture and tourism and the 5th 
largest city with a population of approximately 2.5 
million, an environment and nature-friendly city. As 
Antalya Metropolitan Municipality, we continue to carry 

out not short-term, day-saving projects, but planned, rule-based, technique and science-based continuous 
environmental projects that take into account the rights of future generations, with a city vision and common 
sense. The 14 environmental awards we have received at local, national and international level during our 
tenure with the projects and practices we carry out on behalf of all the people of Antalya are proof of our 
sensitivity to the environment. We started this endeavour with our Municipality in our efforts to become a 
neutral carbon city for climate-friendly Antalya. The work we started in our service building, placed us as the 
first municipality and even the first official institution to receive the Climate Friendly Organization Certificate 
issued by TSE. Antalya Metropolitan Municipality is a member of the Covenant of Mayors (CoM), which 
guides local governments and their stakeholders to fight together against global warming. We are the first 
metropolitan municipality in Turkey to prepare the Sustainable Energy Action Plan Report by adopting the 
fight against climate change. We continue to carry out and disseminate exemplary practices in many areas 
such as landscaping, agriculture, transportation, energy management, environmental health, water 
management, marine pollution and control, environmental education and awareness-raising throughout the 
city. We have prepared SECAP - Sustainable Energy and Climate Action Plan, as a result of long and detailed 
studies, that will provide guidance for our Antalya's goal of becoming a climate-friendly city. We will continue 
our work with determination and confident steps, but it should not be forgotten that the full implementation 
of the action plan will be possible with the support of our people and you, our valuable stakeholders. I would 
like to thank everyone who contributed to the preparation of the Sustainable Energy and Climate Action Plan, 
and I am grateful for your sensitivity and support during the implementation of the plan. 

With love and respect. 
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EXECUTIVE SUMMARY  

The exponential increase in the use of fossil fuels, which started with the Industrial Revolution, has caused 
the harmful gases emitted from these fuels to increase at the same rate. For this reason, the effects of climate 
change have been causing negative consequences in the world since the 1990s. According to the 
Intergovernmental Panel on Climate Change (IPCC) Report on the Physical Science Basis of Climate Change 
(2013), warming in the global climate is certain. However, many of the changes in climate since the 1950s 
have been unprecedented until the last millennium. Each decade of the past 30 years has been warmer than 
all decadal periods of global surface temperatures recorded on Earth since 1850. Carbon dioxide emissions 
from human activities, particularly fossil fuel consumption since the industrial revolution, are increasing 
much faster than the oceans and forest areas can absorb. It is projected that the continuation of societies' 
current habits will have serious climate change consequences, leading to massive environmental destruction 
and possible mass deaths, as well as associated humanitarian disasters. 

 The presence of harmful gases that cause climate change and their increasing proportion in the atmosphere 
brings to the forefront the need for global decision-making on this issue. The general framework for 
cooperation against climate change was first laid with the United Nations Framework Convention on Climate 
Change (UNFCCC) of 1992. The Paris Agreement, which was adopted in 2015 and entered into force in 
November 2016, is a turning point in climate change, on which intensive international efforts have been 
carried out since then. Today, it has become a necessity to evaluate on the scale of climate change the 
production and consumption activities carried out in cities and to undertake rational planning and strategy 
development processes to ensure energy saving with due consideration of climate change. Since 2016, the 
Paris Agreement has been signed and ratified by almost 200 countries. Turkey ratified the Paris Agreement 
on October 7, 2021. 

Sustainable Energy and Climate Action Plan (SECAP) Process  

The Sustainable Energy and Climate Action Plan process has been prepared in accordance with the 
methodology of the Covenant of Mayors (CoM), to which more than 11 thousand local governments have 
been a party to date, and Antalya Metropolitan Municipality has been a member since 2013. Especially in the 
general contents related to climate change, direct quotations were made from the climate action plans 
previously written by the team preparing the report. The following basic steps were followed in the process 
carried out in accordance with the SECAP reporting template of the Covenant of Mayors and the 
accompanying methodology report:  

a) Preparation of greenhouse gas emission inventory and assessment of the current situation 
b) Reducing greenhouse gas emissions by at least 40% in 2030 compared to the base year 2019 
c) Establishing actions for sustainable energy to reduce greenhouse gas emissions 
d) Conducting risk and vulnerability assessment 
e) Determination of compliance actions according to risks and vulnerabilities 

 
 

Greenhouse Gas Reduction  
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The mitigation section of the Antalya Sustainable Energy and Climate Action Plan creates a roadmap for 
reducing emissions from energy consumption in different sectors determined with the participation of urban 
stakeholders. While creating this roadmap study, we started with the calculation of the current status 
greenhouse gas emission inventory of Antalya province in 2019. The inventory was prepared within the 
framework of the general principles and philosophy of the International Local Government Greenhouse Gas 
Emissions Analysis Protocol (IEAP), which was established by the Local Governments for Sustainability (ICLEI) 
based on IPCC guidelines and is valid for every local government.   

a) Key Findings  

When the emissions of Antalya including industry in 2019 are analysed, total energy consumption in the 
province is 28,623,531 MWh and greenhouse gas emissions are 10,683,551 tCO2e. Within the total inventory, 
emissions from fuel and electricity consumption of buildings (including industry) account for 47.1% (40.9% 
buildings and 6.1% industry), emissions from transportation account for 30.2%, emissions from agriculture 
and animal husbandry account for approximately 6%, emissions from energy generation account for 8.5% 
and emissions from solid waste and wastewater processes account for 8.2% (Figure 1). 

 

Figure 1: Antalya province sectoral greenhouse gas inventory 

With the mitigation measures put forward in the sectors, it is concluded that a 40% reduction in Antalya's 
per capita emissions by 2030 can be achieved in 2030 compared to 2019. With the Continuation of the 
Current Situation (BAU) scenario of Antalya, the projections made by different institutions regarding 
population and sectoral growth have been evaluated, and 2030 emissions are calculated as 7,886,537 tCO2e 
according to this scenario. By 2030, it is targeted to reduce 4,576,943 tCO2e in the buildings sector, 2,009,046 
tCO2e in the transportation sector, 923,349 tCO2e in other sectors including waste and wastewater actions 
and 377,208 tCO2e through renewable energy.  

Considering the growth rates of Turkish cities, it does not seem possible to talk about absolute emission 
reductions, at least for now. Therefore, it was decided to set per capita emission targets to the extent 
permitted by the Covenant of Mayors. According to the BAU scenario, per capita emissions are expected to 
increase from 3.28 tons CO2e to 4.36 tons CO2e from 2019 to 2030 with current strategies. With the 
mitigation actions specified in the Antalya Sustainable Energy Action Plan, it is envisaged that a reduction of 
approximately 40.12% can be achieved in the per capita emissions of Antalya province by 2030 compared to 
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the base year 2019. According to this result, it is aimed to reduce per capita emissions to 1.96 tons CO2e 
/person in 2030 (Figure 2). 

 

Figure 2: Antalya province greenhouse gas reduction scenario for 2030 

a) Actions  

Mitigation actions have been developed separately for buildings, energy, transportation, and other sectors 
to reduce energy consumption and GHG emissions. All actions have been analysed under the following 
headings: current situation/purpose, relation with existing plans, priority level, action steps, action type, 
amount of savings, responsible, stakeholders, contribution of the municipality, timing, and risks. As a result 
of these actions, energy consumption and greenhouse gas emission reductions are targeted in the amounts 
shown in the table below on a sectoral basis (Table 1). 

Table 1: 2030 sectoral mitigation targets 

 MWh Mitigation 2030 Ton CO2e Mitigation 2030 

Buildings Emission Mitigation 10.372.980 4.576.934 

Renewable Energy Emission Mitigation 744.000 377.208 

Transportation Emission Mitigation 8.849.734 2.009.046 

Waste-Wastewater and Other Emission 
Mitigation 

224.157 923.349 

Total Mitigation 20.190.870 7.886.537 
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Adaptation 

The risks that Antalya faces in the context of climate change, the impacts of climatic events and adaptation 
actions are put forward as a result of a participatory process by using scientific assessment methods and 
taking expert opinions. In this direction, the main climatic findings of the city were investigated, and the risk 
and vulnerability assessment were completed by considering a participatory process.  

Two different workshops were organized with the participation of experts from Antalya Metropolitan 
Municipality and the project team to identify adaptation actions. In the first workshop, the impact of heat 
and cold waves, excessive rainfall, overflow and floods, sea level rise, storms and tornadoes, water scarcity 
and drought, forest fires and infectious diseases for Antalya were discussed. Due to its geographical structure 
and location, it is understood that the risk of storms and tornadoes is quite high in Antalya. In addition, the 
risk of floods and overflows caused by sudden rainfall and inadequate infrastructure should also be taken 
into account. The need to ensure the sustainability of water resources and the increased risk of forest fires 
at high temperatures are other issues that need attention. Therefore, it is emphasized that adaptation actions 
aiming to be prepared against climate hazards should be handled in an integrated manner with both 
emergency action plans for disasters and other plans. 

Adaptation actions identified according to Antalya's risk and vulnerability assessment were also evaluated in 
terms of implementation. Within the scope of adaptation actions, main issues such as adapting infrastructure 
systems to reduce the city's climate change risks, increasing active green areas, increasing adaptation efforts 
by paying more attention to neighbourhoods with fragile population density, and ensuring water 
management were emphasized. It is clear that Antalya, one of Turkey's leading cities in tourism and 
agriculture, will benefit from tackling climate change not only on an urban scale but also on a national scale. 
Therefore, it was stated that the central government, universities, commercial institutions, educational 
institutions, and non-governmental organizations should work together on climate change adaptation and 
that it is one of the most important requirements in the fight against climate change. 



 
 
 

1 
 

1. INTRODUCTION  

In the early 21st century, it is now definitely stated by climate scientists that global warming is occurring due 
to carbon dioxide and equivalent greenhouse gases from the intensive use of fossil fuels. It is predicted that 
maintaining the current consumption habits of societies will significantly increase the negative consequences 
of climate change, resulting in massive environmental destruction, mass deaths and other humanitarian 
disasters. These consequences can be observed in the increase in extreme natural events that we encounter 
today. Since the industrial revolution, it has been proven that carbon dioxide emissions from human 
activities, especially from fossil fuel consumption, have increased much faster than the oceans and forest 
areas can absorb. This dangerous reality, clearly demonstrated by climate science, has led the world to focus 
more on this issue and have mobilized cities. 

Local governments have become increasingly involved in this problem, which closely concerns the quality of 
life and health of people. Unlike the decision-making process of governments, local governments' dominance 
in solving regional problems and their ability to utilize the advantages of being local in process management 
have made the position of local governments indispensable in the face of the negative impacts of climate 
change, and local governments and the associations and coalitions they form have shown that they can start 
to play important roles in the fight against climate change by setting more advanced goals than their 
governments since the early 2000s .  

Antalya Metropolitan Municipality signed the Covenant of Mayors (CoM) in 2013, established by the 
European Commission to promote and support urban mitigation plans to reduce greenhouse gas emissions 
in cities and to encourage the use of clean energy sources. This process, which covers 2020 targets, has been 
updated to 2030 and even 2050 targets with the initiatives of the European Union and the Covenant of 
Mayors. Antalya Metropolitan Municipality has declared a 40% reduction target for 2030. For 2050, there is 
a neutral Antalya target.   

In order to minimize or eliminate the impacts and risks of inevitable climatic hazards as well as mitigating the 
effects of climate change, the city needs to be climate compatible. In this context, this study will be the first 
study prepared by Antalya Metropolitan Municipality on climate adaptation. The climate adaptation section, 
which should be considered as a guide, needs to be developed and elaborated with scientific data and studies 
and integrated into all plans of the city. 

1.1 STRUCTURE OF THE REPORT 

Antalya Sustainable Energy and Climate Action Plan basically consists of five chapters. 

Chapter 1 "Introduction": This section provides an overview of the SECAP process and sheds light on the 
objectives and strategy areas of national and local plans on sustainable energy and adaptation of climate 
change to the city. In this context, a relationship is established with the SECAP prepared for Antalya. 

Chapter 2 "Climate Change": This chapter examines climate change scenarios, climatic disasters, and climate 
change policies at global, national, and local scales. Climate change scenarios and climatic disasters are 
examined in detail in the global, national, and urban context. The direct and indirect targets set in the Antalya 
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Antalya's economic structure is based on agriculture, tourism, and trade sectors. According to the 
information in AFAD's IRAP report (2021), the diagram showing the city's economic activity rates is shown in 
Figure 9. According to this diagram, professional, administrative and support, agriculture, forestry, fisheries, 
public administration and health, real estate, industrial facilities are the sectors with the largest proportion. 

Figure 6: Density map of Antalya districts 
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Land use:  
Of the total surface area of the district, 40.08% is agricultural land, 2.29% is meadow-
pastureland, 35.82% is forest--chaparral, and 21.80% is non-agricultural land and settlement 
areas. 

The main sector in the district is agriculture. Korkuteli plain plays a major role in the development of the 
agricultural sector in the district. The highest agricultural area in Antalya province is located in Korkuteli 
district. Grain and fruit cultivation is common in the district. In recent years, cut flower cultivation has also 
become widespread in the plateau. In addition, Korkuteli district has become a central position in the Turkish 
market in mushroom and compost production. Antalya province provides 50% of the compost used in the 
production of cultivated mushrooms throughout the country. 

 

District: Kumluca 

Population 
(2020): 

71.931 
Dominant 
sector: 

Agriculture and Fishery SEGE: 2nd grade 

Land use:  
Of the total surface area of the district, 12.07% is agricultural land, 1.04% is meadow-
pastureland, 61.47% is forest-pastureland, and 25.41% is non-agricultural land and 
settlement areas. 

The main sector of Kumluca district is agriculture. Irrigated agricultural areas constitute 70% of the 
agricultural areas in the district. There are citrus groves and greenhouses in the agricultural areas in the 
district, and apple orchards and olive groves in the highlands. In addition, camellia type viticulture is 
practiced in the highland areas. Citrus groves and greenhouse areas are effective in the development of the 
agricultural sector in the district. In Antalya province, the highest amount of greenhouse product cultivation 
is carried out in Kumluca district. Animal husbandry, which is a part of the agricultural sector in the district, 
is also developed. Fishing is also developed in the district neighbouring the Mediterranean Sea. 

 

District: Manavgat 

Population 
(2020): 

242.490 
Dominant 
sector: 

Agriculture and Tourism SEGE: 1st grade 

Land use:  
Of the total surface area of the district, 18.92% is agricultural land, 4.78% is meadow-
pastureland, 66.90% is forest-pastureland, and 32.45% is non-agricultural land and 
settlement areas. 

Manavgat is the district with the highest number of employees in Antalya province. The dominant sector in 
the district is agriculture. However, due to the seaside location of the district, the tourism sector and the 
services sector are also developed, and it is the second sector following the agricultural sector in the district. 
In the coastal part of the district, fishing is carried out depending on the geographical structure. Depending 
on the developing tourism sector in the district, the construction sector has also developed. One of the most 
important problems of the district is inappropriate construction. The construction sector both causes the 
destruction of the agricultural lands of the district and increases the environmental pollution of the district. 
The settlement pattern in the centre generally consists of medium and high-density split-layout residential 
areas. The areas in the south-east of the settlement are located within the irrigation project and along the 
Manavgat stream, which causes flood hazards. 
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District: Serik 

Population 
(2020): 

130.589 
Dominant 
sector: 

Agriculture and Tourism SEGE: 2nd grade 

Land use:  
33.98% of the total surface area of the district consists of agricultural areas, 0.69% of 
meadow-pasture areas, 47.29% of forest and chaparral areas and 18.02% of non-agricultural 
lands and settlement areas. 

When the sectoral structure of the district is examined, the main sector is the agricultural sector. However, 
the tourism sector is also developed due to the seaside location of the district. Depending on the developing 
tourism sector in the district, the services sector is the second sector following the agricultural sector. Due 
to the tourism sector, the construction sector is also developed especially in the coastal areas. The fact that 
the district is under pressure of second housing keeps the construction sector alive, while causing 
environmental problems and the destruction of agricultural areas. The fact that the district is adjacent to 
the Mediterranean Sea due to its geographical structure has also led to the development of the fishing sector 
in the district. 
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2. CLIMATE CHANGE  

In this section, climatic events occurring at both global, national and urban scales in the context of climate 
change, the current situation caused by climate change and future scenarios based on projections are 
presented. Thus, the possible risks that Antalya will face in the process of combating climate change are also 
pointed out. In addition to these, policies implemented in the fight against climate change, important issues 
in international conventions, and national steps to combat climate change are other important issues 
covered in the chapter.  

Both international and national sources have been utilized throughout the chapter. In particular, important 
and up-to-date sources such as IPCC have been consulted for research on the global impacts and scenarios 
of climate change. The current state of climate change in the global and national context has been created 
by quoting from the climate change action plan studies previously prepared by the consulting firm. In 
addition, relevant climate change reports, resources provided by Antalya Metropolitan Municipality, 
resources of the General Directorate of Meteorology, reports on Antalya and other online resources were 
carefully analysed in the chapter. 

2.1 CLIMATE CHANGE SCENARIOS AND CLIMATIC DISASTERS  

Climate science reveals that the earth's radiation balance started to deteriorate drastically especially in the 
1990s and that the rate of this deterioration and the greenhouse gas effect caused by fossil fuels used for 
energy production has increased in the recent years. In addition, climate change, which is also a result of the 
production and consumption habits of societies, leads to climatic disasters. Climatic disasters are shown in 
Table 5 in the guidelines prepared by the Carbon Disclosure Project (CDP) for climate change. 

Table 5: Climatic disasters according to CDP 10 

Rainstorm Strong wind Tropical storm Cold wave 
Land fire Groundwater 

flooding 
Ocean acidification Rockfall 

Monsoon Hurricane Lightning Extremely cold days 
Surface flooding Storm surge Collapse Atmospheric CO2 concentrations 
Heavy Snowfall Cyclone (typhoon) Fog Hot air wave 
River Flooding Permanent flooding Landslide Waterborne diseases 

Hail Extra tropical storm Harsh winter 
conditions 

Extremely warm days 

Coastal flooding Saltwater intake Avalanche Vector-borne diseases 
Drought Insect infestation Forest fires Airborne diseases 

In addition, the impact of climate disasters on assets and service areas is shown in Table 6. It is necessary to 
say that these climatic disasters seen in various parts of the world cause negative effects in all critical areas 
and cause the normal flow of life to deviate. e. It is known that climate change-induced disasters cause 

 
10 Climate Risk and Vulnerability Assessment Methodology Climate Risk and Vulnerability Assessment (CRVA) 
Methodology, https://toolkit.climate.gov/tools, Date of Access: Mart 2022. 

https://toolkit.climate.gov/tools
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environmental and social destruction as well as mass extinctions. For this reason, international authorities 
and climate experts emphasize that the fight against climate change should be rapidly and urgently spread 
to all areas of life by putting forward various climate change scenarios by considering the past and current 
situation of the earth. 

Table 6: Assets and services that may be affected by climate disasters according to CDP11 

Energy Waste management Trade 
Water resources and sanitation Information and communication 

technologies 
Residential areas 

Transportation Food and agriculture Education 
Environment Industry Public health 

Society and culture Laws and order Disaster Management 

2.1.1 Climate Change in a Global Context   

The effects of climate change are observed differently at global, regional and local scales. Climatic events 
such as drought, unexpected extreme hot and cold weather, sudden and heavy rainfall causing floods and 
overflows, and excessive hail are the result of the human-induced greenhouse gas concentration in the 
atmosphere disrupting the radiation balance of the earth. However, this disruption also leads to an increase 
in social and economic irregularities. In the studies prepared by IPCC (2007), greenhouse gas emissions from 
agriculture, land use, industry, energy, and waste sectors increased by up to 70% between 1970 and 2004, 
leading to the warming of the earth. After 2004, increase accelerated, causing the earth's temperature to 
increase by 1.1oC today.  

Consequences of warming that will directly affect people have started to occur in various parts of the world. 
Precipitation patterns that deteriorate with the change in temperature led to floods, overflow disasters and 
droughts. The disruption of ecosystem balances in glacial regions and the melting of glaciers cause not only 
these regions but the entire globe to face negative consequences such as rising sea levels. Moreover, crises 
of access to safe food globally and unfavourable conditions in coastal regions are other factors that reveal 
the global seriousness of the issue. Failure to take serious measures globally to address climate change will 
exacerbate these negative impacts and lead to major disasters, causing many people to lose their lives. 
Therefore, it is of vital importance for the whole world to review all human-induced actions, to limit the 
current warming to the minimum level by reducing greenhouse gases, and to adapt societies and cities to 
the current and unchangeable new climate conditions. 

2.1.1.1 Climatic Disasters  

Climatic disasters have been occurring with increasing severity, frequency, duration and in different locations 
in recent years 12. Looking at the world in general, approximately 1.3 million people lost their lives as a result 
of natural disasters that occurred between 1998 and 2017, and 4.4 billion people were directly affected by 
these disasters. It can be said that 91% of the disasters that occurred during this time period were caused by 
floods, storms, droughts, heat waves and other extreme weather events 13. According to the latest World 

 
11 Climate Risk and Vulnerability Assessment Methodology Climate Risk and Vulnerability Assessment (CRVA) 
Methodology, https://toolkit.climate.gov/tools, Date of access: Mart 2022. 
12 General Directorate of Meteorology, 2019 Meteorological Disaster Assessment Report, 2020. 
13 UNISDR&CRED, Economic Losses, Poverty & Disasters 1998-2017, 2018. 
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Disaster Report (2020) 14 published by the International Federation of Red Cross and Red Crescent Societies 
(IFRC) covering the year 2019, there were 2850 natural disasters in 2010-2019, resulting in the death of more 
than 10 people and affecting more than 100 people. The vast majority of these were caused by climatic 
events such as floods, storms, and heat waves, with 83% in the period 1998-2017. These disasters have 
affected close to 1.8 billion people who have lost their lives, been injured, left homeless or faced livelihood 
difficulties in the decade alone. Disasters have also disrupted progress in sustainable development. 

The IFRC report states that in 2019, there were 308 natural disasters, affecting 97.8 million people. In 2019, 
the most frequent disaster was floods, followed by storms, epidemics, earthquakes, and hydrologically 
related landslides. Extreme heat waves, forest fires and droughts were less frequent, while volcanic activity 
was rare (Figure 10).  

 

Figure 8: Disasters in 2019 15 

The same report states that more than 11,000 disasters triggered by natural hazards have been recorded 
since 1960. While in 1960 the total number of disasters per year was 33, this number was 441 in 2000. While 
disasters due to geophysical and biological hazards have been on the rise since the 1960s, they have remained 
relatively stable since the 1980s. In addition, epidemics have been on the rise since the 1060s, peaking 
between 1997 and 2002 (Figure 11). The new coronavirus pandemic that started at the end of 2019 has not 
yet been included in these studies.  

 
14 Freebairn, A., Hagon, K., Turmine, V., Pizzini, G., Singh, R., Kelly, T., Jaime, C., Scherer, N., Siahaan, K., Hartelius, J., 
Natoli, T., Lagdameo, D. M., Bachofen, C., Emery, G., Swithern, S., & Fisher, D. (n.d.). World disasters report 2020: 
come heat or high water. 
15 EM-DAT, FAO/FEWS NET, Translated into Turkish from Dartmouth Flood Observatory, ReliefWeb and IFRC GO. 
Percentages do not add up to 100 because fractional numbers are rounded to whole numbers. 



 
 

 
 
 

18 
 

 
Figure 9: Number of disasters between 1960 and 2019 16 

The total number of disasters triggered by climate and weather events and the significant increase since 1960 
is shown in Figure 12. While 76% of the disasters reported in the 1960s were related to climate and weather 
events, this rate increased to 83% in the last decade between 2010-2019.  

 

Figure 10: Annual disaster numbers caused by climate and weather events between 1960 and 2019 17 

 

 

 

 

 
16EM-DAT, FAO/FEWS NET, Translated into Turkish from Dartmouth Flood Observatory, ReliefWeb and IFRC GO 
17 EM-DAT, FAO/FEWS NET, Translated into Turkish from Dartmouth Flood Observatory, ReliefWeb and IFRC GO 
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sudden and heavy rainfall, tropical cyclones, heat waves and sea level rise. The extent of the effects that will 
occur when this increase is 1.5 oC, 2 oC and 4 oC is clearly revealed. 

 

Figure 12: The climatic responses chart in the IPCC 6th Assessment Report 19 

The frequency of tropical cyclones will increase by 10% compared to the 1900s, as a result of the increase in 
the temperature of the earth not only by 1.1 oC, but by at least 1.5 oC.In this case, which is the best scenario, 
snowfall will decrease by 5%, the difference in rainy days will change 1.5 times compared to the previous ten 

 
19 This chart, which is included in the IPCC 6th Assessment Report, has been translated directly into Turkish. 
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years, and drought will increase 2.4 times in the same direction. At the same time, the temperature of the 
days in the decade would increase by 1.9 oC. In order to achieve this situation, which is the most optimistic 
scenario, the whole world has to make a cooperative effort. In case the temperature increase exceeds 1.5 oC, 
the possible situations to be encountered will lead to very bad effects: Increase in tropical cyclones by 13% 
and 30%, decrease in snowfall by 9%-25%, 1.8 to 2.8-fold increase in the difference between rainy days in a 
ten-year period, increase in the risk of drought by 3.1 to 5.1%, It has been calculated according to possible 
scenarios that the temperature of the days will increase between 2.6 oC and 5.1 oC in a ten-year period and 
finally the sea level will increase up to 5 times. 

 

Figure 13:Map models showing temperature rise on a global scale 20 

 
20 This chart, which is included in the IPCC 6th Assessment Report, has been translated directly into Turkish. 
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In addition, the impact of global temperature increase models by continents is shown in Figure 15. The 
dramatic differences between 1.5 oC, 2 oC, 3 oC and 4 oC increases reveal how serious a risk we face on a global 
scale. Figure 16 shows the rates of precipitation change on a global scale according to four different 
temperature increase scenarios. In all temperature increase scenarios, it is seen that Turkey, located in the 
Mediterranean Basin, is one of the countries that will be most affected by climate change. Since the incidence 
of other impacts, especially the risk of drought, will increase, it is essential to take measures rapidly at 
national and urban scales. 

 

Figure 14: Precipitation models created according to the temperature increase on a global scale 21 

2.1.2 Climate change in national and regional context  

Detailed studies addressing Turkey's climate change context are included in the most recently published 
Seventh National Communication of Turkey. It was prepared by the Ministry of Environment, Urbanization 
and Climate Change of the Republic of Turkey in 2018 within the scope of the United Nations Framework 
Convention on Climate Change (UNFCCC). Observations and research conducted by the General Directorate 
of Meteorology (MGM) are also included in this report. In this section, a summary of Turkey's climate change 
data will be presented. 

According to the observations made by MGM in the Seventh National Communication, it is stated that 
precipitation decreases, and temperature increases in the summer months across Turkey. In studies on this 

 
21 This chart in the IPCC 6th Evaluation Report has been translated directly into Turkish. 



 
 

 
 
 

23 
 

subject, MGM calculated the average temperature between 1981 and 2021 as 13.5 oC, while the average 
temperature between 1971 and 2021 was calculated as 13.9 oC (Figure 17 and Figure 18).22  

Apart from this, the highest temperature recorded in Turkey until 2021 was recorded in the summer of 2010. 
Both the summer and winter seasons of 2010 were warmer than other years. 2021 was calculated as the 4th 
hottest year.  

 
Figure 15: Distribution of Turkey's annual average temperature data between 1981-2021 23 

 
Figure 16: Annual average temperature anomaly of Turkey between 1971-2021 24 

Changes in precipitation patterns, which is another anomaly arising from climate change, has also been valid 
for our country. According to the data included in the paper and based on MGM observations, the total 
annual areal precipitation in Turkey was measured as 574 mm in the period between 1981 and 2010. 
According to MGM's Areal Precipitation Assessment report (2021), the areal precipitation in 2020 was 552.6 
mm, while the precipitation in 2021 was 465.5 mm. This ratio is well below the average (Figure 19). 

 
22 Turkey Seventh National Statement, 2018. 
23 Climate Assessment for 2021, MGM, 2022. 
24 Climate Assessment for 2021, MGM, 2022. 
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Figure17: 12-month areal precipitation values between 1980-2021 in Turkey 25 

In general, in the context of climate change, there is a trend affecting the maximum and minimum 
temperatures in the country. However, there are also irregularities in the patterns of precipitation changes. 
Although the average annual total precipitation decreases, there is an increase in the maximum amount of 
sudden rainfall. This occasionally results in floods and flood disasters. 

In addition to these, Turkey's water use indicators prepared by the European Environment Agency also show 
us how serious a problem drought risk can be. Figure 20 shows Turkey's water use and the risk it poses to 
renewable water resources among European countries. In addition, Figure 21 shows the change in Turkey's 
water use from 1990 to 2017.  

As a result, it is necessary to state that the risk of drought caused by urbanization pressure, decline in forestry, 
population growth and climate crisis is not a risk that is encountered after many years, but rather a great 
danger that is encountered today whose impact is brutally visible. 

 
25 2021 Water / Agricultural Year Areal Precipitation Assessment, MGM, 2021. 
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Figure 18: Turkey's indicator of water use among EU countries (which are under risk in terms of their water 
resources), 2017 26 

 
26 https://www.eea.europa.eu/data-and-maps/indicators/use-of-freshwater-resources-3/assessment-4, Date of access: 
April 2022. 

https://www.eea.europa.eu/data-and-maps/indicators/use-of-freshwater-resources-3/assessment-4
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Figure 19: Indicator of the change in water use in Turkey over the years, 2017 27 

2.1.2.1 Climatic disasters  

In this section, the statistical information and studies in the Meteorological Disasters Assessment Report 
prepared by the General Directorate of Meteorology for 2021 are utilized to present the disaster situations 
in our country. 

 
Figure 20: Annual distribution of natural disasters of meteorological character observed in Turkey in the 

1940-2020 period 

 
27 https://www.eea.europa.eu/data-and-maps/indicators/use-of-freshwater-resources-3/assessment-4, Date of access: 
April 2022. 

https://www.eea.europa.eu/data-and-maps/indicators/use-of-freshwater-resources-3/assessment-4
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Meteorological conditions cause direct 
and indirect disasters in our country. 
Floods caused by heavy rainfall, 
avalanches, sea and lake water rise, 
forest fires, drought and desertification, 
agricultural pest infestations are nature-
induced disasters related to 
meteorological conditions. In our 
country, which has different 
geographical and climatic 
characteristics, there are many 
meteorological events that turn into 
disasters after severe weather events. 
According to the studies conducted by 

the General Directorate of Meteorology (MGM), meteorological disasters, especially floods, storms, hail, 
frost, snow and drought, occur frequently in our country. Due to the fact that cities are not equipped with 
adequate infrastructures and disasters induced by unexpected weather events, many lives and properties 
have been lost in our country. As seen in Figure 22, the frequency of disasters in our country started to 
increase dramatically after the 2000s. The years 2018, 2019, 2020 and 2021 are among the years with the 
highest number of disasters due to climate change and infrastructure deficiencies. 2021 was the year with 
the highest number of meteorological disasters. The most common meteorological and natural disasters in 
Turkey in 2021 are shown in Figure 23. The most common disaster was storm with 40%, flood with heavy 
rainfall with 28%, avalanche with 13% and heavy snowfall with 7%. 

 

Figure 22: Distribution of meteorological disasters between 2010 and 2021 in Turkey by provinces 

 

 

Figure 21: Percentages of natural disasters with 
meteorological character in 2021 in Turkey 
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According to MGM records, the distribution of disasters in Turkey between 2010-2021 by cities is shown in 
the map in Figure 24. According to the map, Antalya is the province with the highest number of disasters. In 
addition, in the drought map for 2021, it is shown that the Mediterranean Region faces the risk of drought 
along with the country as a whole (Figure 25). Drought risk poses an extremely risk for Turkey, which is one 
of the countries that will be most affected by climate change. According to the drought map, Antalya and its 
surroundings are exposed to moderate, severe and very severe drought in different regions.  

 
Figure 23: Drought map of Turkey according to the 2020 standard precipitation index 

The annual average areal rainfall, which we directly associate with drought, was measured as 574 mm. For 
2020, this amount was measured as 500.1 mm and for 2021 as 524.8 mm. Figure 26 shows the rainfall 
amounts from 1981 to 2021. According to the figure, it is seen that the amount of precipitation in 2020 has 
decreased dramatically. However, the years 2020 and 2021 remained below the average precipitation 
amount. 

 
Figure24: Precipitation distribution of Turkey between 1981-2021 
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Figure 26: MGM precipitation projections according to RCP4.5 

2.1.3 Climate change in the urban context   

In this section, the changing climatic characteristics of Antalya from past to present are discussed. Due to the 
location and geographical structure of Antalya, it is possible to say that the effects of climate change may 
have a negative impact on many sectors. It is thought that climatic weather events such as storms, tornadoes, 
forest fires, heat waves, excessive rainfall and droughts may affect many sectors, especially tourism and 
agriculture. According to the spatial distribution of extreme events with meteorological characteristics, 
Antalya stands out as one of the cities with the highest number of weather events in 2017. Antalya's climatic 
events and their impacts are detailed in the Risk and Vulnerability Assessment (Section 4.3) section of the 
study. 

In the IRAP report prepared by AFAD for Antalya in 2021, the average temperature values of the city between 
1930-2019 are included (Table 8). In addition, monthly temperature averages are shown in Figure 29. Based 
on the city's temperature data, the average number of sunshine days between 1930-2019 is shown in Figure 
30. According to this graph, it is stated that the city has sunbathing time in all months and the most 
sunbathing time is in the summer months.  

Table 8:  Antalya climate long-term (1930-2019) values 29 

 

Months 

 
Average 

Temperature 
(°C) 

Average 
Maximum 

Temperature 
(°C) 

Average 
Lowest 

Temperature 
(°C) 

Average 
Sunbathing 

Time 
(hours) 

 
Average 

Number of Rainy 
Days 

Average 
Monthly Total 

Rainfall (kg/m²) 

January 10,0 14,9 5,9 5,0 12,5 242,1 

February 10,6 15,5 6,4 5,7 10,4 154,4 

March  12,8 17,9 8,0 6,7 8,5 97,2 

 
29 AFAD, Provincial Disaster Risk Reduction Plan (IRAP), was formed based on the 2021 data of the 4th Regional 
Directorate of Meteorology, included in the 2021 report.  
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Months 

 
Average 

Temperature 
(°C) 

Average 
Maximum 

Temperature 
(°C) 

Average 
Lowest 

Temperature 
(°C) 

Average 
Sunbathing 

Time 
(hours) 

 
Average 

Number of Rainy 
Days 

Average 
Monthly Total 

Rainfall (kg/m²) 

April  16,3 21,3 11,2 7,9 6,4 50,4 

May 20,5 25,5 15,2 9,6 5,0 32,1 

June 25,3 30,7 19,6 11,3 2,4 10,9 

July 28,4 34,0 22,7 11,5 0,6 4,5 

August 28,3 34,0 22,7 11,2 0,5 4,6 

September 25,1 31,1 19,4 9,7 1,7 18,1 

October 20,5 26,5 15,2 7,8 5,4 72,1 

November 15,4 21,2 10,7 6,3 7,4 133,6 

December 11,6 16,6 7,6 4,8 11,7 265,3 

Average/Total 18,7 24,1 13,7 97,5 72,5 1085,3 
 

 
Figure 27: Monthly average temperature values of Antalya province (1930-2019) 
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Figure 28: The variation of the sunshine duration of Antalya between 1930-2019 by months 

The graph of average monthly precipitation durations in Antalya between 1930-2019 is shown in Figure 31. 
Although the city's average precipitation duration in August and July is less than 1, it is seen that all other 
months can receive more intense precipitation.  

 
Figure 29: The change of the average precipitation period of Antalya between 1930-2019 by months   

2.2 CLIMATE CHANGE POLICIES  

This section provides details on global, national, and local policies on climate change. These policies aim to 
mitigate the negative impacts of climate change. 

2.2.1 Global Policies and Activities 

The general framework of cooperation against climate change was laid with the United Nations Framework 
Convention on Climate Change of 1992. The Paris Agreement, which was adopted in 2015 and entered into 
force in November 2016, is a turning point in climate change, on which intensive international efforts have 
been carried out since then. Today, it has become a necessity to evaluate the production and consumption 
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Transportation and Communication Strategy 2023, National Intelligent Transportation Systems Strategy 
Document (2014-2023). 

2.2.3 Local Policies and Actions 

In Antalya Metropolitan Municipality's Strategic Plan for 2020-2024, under the objective of "A livable and 
healthy city with a sustainable environment will be designed for all living things", the target of "The city's 
carbon emissions will be managed on a district basis with new technologies." has been set. Table 9 shows 
the goals and targets in the strategic plan related to the Sustainable Energy and Climate Action Plan 
mitigation section. 

Table 9: Strategic goals and objectives associated with Antalya climate change mitigation actions 

Sector Plan Name Strategic Purpose Strategic Target 

Buildings 

Antalya 
Metropolitan 
Municipality 2020-
2024 Strategic Plan 

A4. Increasing the quality of urban 
living spaces 

H4.3 To use renewable energy sources 
and technological lighting elements in 
buildings and facilities under the 
responsibility of the Metropolitan 
Municipality 

Energy 

Antalya 
Metropolitan 
Municipality 2020-
2024 Strategic Plan 

A11. Planning infrastructure works to 
increase the quality of urban life 

H11.6 Developing and diversifying 
renewable energy sources 

Transportation 

BAKA TR61 Level 2 
Regional Plan (2014-
2023) 

Priority 2. Ensuring effective use of 
airlines 

Measure 2.1. Attempts will be made to 
increase the number of scheduled flights 
at Antalya airport 

Priority 3. Development of maritime 
transport 

Measure 3.1. Studies will be carried out 
for the effective use of Antalya port 

Antalya 
Metropolitan 
Municipality 2020-
2024 Strategic Plan 

A13. Considering the population 
density of the city in the future, to 
provide planned, rational, high 
quality, safe and integrated public 
transportation service with the rail 
system. 

H13.1 Increasing public transportation 
and increasing citizen satisfaction by 
increasing service quality 

H13.2 To ensure the integration of the 
rail system network with other types of 
public transportation 

H13.3 Developing environmentally 
friendly transportation services and 
projects 

H13.4 Developing and improving 
pedestrian and bicycle transport 

H13.6 Strengthening transport 
infrastructure and smart transport 
systems 

H13.7 Expanding the rail network 
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Sector Plan Name Strategic Purpose Strategic Target 

Waste 

Antalya 
Metropolitan 
Municipality 2020-
2024 Strategic Plan 

A3. Making Antalya an 
environmentally and nature-friendly 
city 

H3.1Implementing an environmentally 
friendly waste management 

Agriculture 

Antalya 
Metropolitan 
Municipality 2020-
2024 Strategic Plan 

A8. Realizing the local development 
model 

H8.3 To implement projects that will 
increase agricultural production, to raise 
awareness and support the producers 

A12. Planning and developing 
agricultural infrastructure services, 
increasing agricultural production, 
making rural living areas livable and 
aesthetic with its infrastructure and 
superstructure. 

H12.2 Protecting, planning, improving 
agricultural resources and increasing 
producer awareness 

Green Areas 

Antalya 
Metropolitan 
Municipality 2020-
2024 Strategic Plan 

A3. Making Antalya an 
environmentally and nature-friendly 
city 

H3.3 Protecting and increasing green 
areas 

A10. Creating a green and healthy city 
that respects nature 

H10.1 Maintaining and increasing the 
amount of green areas 

Disaster 
Management 

Antalya 
Metropolitan 
Municipality 2020-
2024 Strategic Plan 

A9. To ensure the formation of a 
planned, modern aesthetic and 
liveable city by directing the social 
and economic development of the 
city in accordance with the natural, 
historical and cultural texture of the 
city. 

H9.5 Planning and carrying out activities 
against disasters and earthquakes that 
may occur throughout the city 

Public Health 

Antalya 
Metropolitan 
Municipality 2020-
2024 Strategic Plan 

A10. Creating a green and healthy city 
that respects nature 

H10.2 To protect the environment and 
human health, to create a city with a high 
quality of life and to activate and spread 
social awareness in this area 

H10.3 Increasing social awareness for a 
clean and healthy city, activating waste 
management 

H10.4 To make necessary analyzes and 
inspections related to public health, to 
develop them in line with accreditation 
processes 
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Multi-Criteria Assessment (MCA) Analysis was used to 
prioritize mitigation activities. Within the scope of the 
assessment, a series of criteria including environmental, 
economic, social, and institutional were taken into 
consideration in GHG mitigation activities prepared with 
the main objectives of supporting the transition to 
sustainable energy and reducing GHG emissions (Figure 
35). The criteria in the four main categories were 
determined by Antalya Metropolitan Municipality by 
considering the strategic objectives. The criteria to be 
used in the Multi-Criteria Assessment analysis was 
determined through a joint assessment with the relevant 
units under the leadership of the project coordinator. 

 
Figure 33: Categories of criteria used in the Multi-

Criteria Evaluation Analysis 

Within the scope of the workshop, mitigation measures were discussed by the participants. In the online 
workshop, the prioritization of activities was carried out by the participants using interactive tools. The 
priority levels of the activities were determined as high, medium, and low according to the criteria in 
question. Afterwards, the feasibility of the prioritized mitigation activities was discussed and assessed by the 
participants. In the feasibility assessment of the activities, issues such as institutional capacity, authority and 
financial resources were taken into consideration in order to realize the implementation. Figure 36 shows 
the screenshot of the workshop working group created for transportation in the mitigation workshop held 
interactively with online tools.  

 
Figure 34: Interactive greenhouse gas mitigation workshop with online tools transport working group 

screenshot 
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After the workshop, energy consumption and greenhouse gas emission projections were created by taking 
into account the growth dynamics of the city. Based on these projections and taking into account the solution 
proposals expressed at the workshop, the mitigation potential for each measure was determined and 
sectoral and total final and per capita reduction targets for 2030 were determined. 

3.2 GREENHOUSE GAS CALCULATION METHODOLOGY  

The Covenant of Mayors initiative allows municipalities who are new to the process to develop a mitigation 
action plan that fits their local circumstances. allows municipalities that have already established energy and 
climate actions to develop a mitigation action plan without major changes in their approach. With this 
principle in mind, the Covenant develops a multi-option methodology based on or adapted from existing 
standards and methods. The different options, some of which are interdependent, are related to the choice 
of base year, emission inventory approach, GHGs included, emission factors and the definition of reduction 
targets. 

Base Year 

The base year is the reference year against which the emission reduction target will be compared to monitor 
the results of the proposed activities. When determining this year, it is requested to choose a year in which 
the most reliable data is available and there are no extraordinary events (pandemic, etc.). In this context, the 
baseline year for Antalya is 2019. 

Scope  

The sectors selected within the borders of Antalya Metropolitan Municipality are buildings, energy, 
transportation, waste and wastewater, and GHG calculations were also made for the industrial sector. 
Antalya Metropolitan Municipality does not have any sanctioning authority over the industrial sector, which 
can be characterized as largely private sector. For this reason, industrial greenhouse gases were excluded 
from the scope while setting mitigation targets. 

Method  

The direct and indirect GHG emissions of each energy carrier were calculated by multiplying the final energy 
consumption by the corresponding emission factor. In addition, CH4 and N2O emissions from waste, 
wastewater treatment, agriculture and animal husbandry were calculated and converted to CO2e.  

In the preparation of the baseline Emissions Inventory, the activity-based approach most commonly used by 
cities was used. In this approach, all CO2e (or GHG) emissions from direct (through fuel combustion) or 
indirect (through electricity consumption) energy consumption in Antalya are included. Most GHG emissions 
are CO2 emissions, while CH4 and N2O emissions are of secondary importance for combustion processes in 
the residential and transportation sectors. All CO2, CH4 and CO2 emissions are calculated for all fuel types 
along with their global warming potential (GWP) using IPCC emission factors from the Fifth Assessment 
Report (AR5). One of the reasons for including emissions other than CO2 is that Antalya calculates emissions 
from waste (CH4), wastewater (CH4, N2O), enteric fermentation of livestock (CH4) and chemical fertilizers used 
in agriculture (N2O). 
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iii. Municipal buildings: The following assumptions have been made regarding the energy consumption 
of municipal buildings, taking into account the increase in the number and size of service points and 
the stable course to be achieved after the transition to new service points: 

1. Natural gas: An annual increase rate of 3% is projected. 
2. Electricity: An annual increase rate of 3% is projected.. 

c) Transportation  

In the transportation sector, the current situation and number of vehicles in the municipality and the private 
vehicle situation in the city have been considered separately. While the number of vehicles in the city is 
projected to increase similar to the population growth, the decrease in fuel consumption of the renewed 
vehicles with the developing technology has also been evaluated. The rates of increase in fuel consumption 
and greenhouse gas emissions in the transportation sector are as follows: 

i. Municipal vehicle fleet: 
1. Diesel An annual increase rate of 1% is foreseen. 
2. Gasoline: No annual percentage increase is foreseen. 

 
ii. Special Vehicles  

1. Diesel Special vehicles: An annual increase rate of 5% is foreseen. 
2. Gasoline Private vehicles: An annual increase rate of 2% is foreseen. 
3. LPG: No annual percentage increase is foreseen. 

 
d) Waste and wastewater  

Waste and wastewater related emissions are increased at 3% annual population growth rate as they are 
directly linked to citizen activities.  

e) Agriculture and Livestock  

Releases related to agriculture and animal husbandry are projected to increase by 1% per year, taking into 
account the change in livestock population in the province. 

3.3 IDENTIFYING CLIMATE CHANGE ACTIONS  

The actions including GHG mitigation measures targeted to be implemented within the scope of SEAP have 
been identified through a series of studies. The general content of these studies is mentioned in the 
methodology section and the findings of these studies are presented in this section. In order to identify SEAP 
mitigation actions, a number of criteria, including environmental, social, economic and institutional, have 
been identified in order to select these actions. A pool of criteria was created and the criteria that match 
ABB's strategies at the highest level were selected from this pool. 

A total of 13 criteria were selected from a pool of 23 criteria. In the prioritization of mitigation activities, 
the 13 criteria in Figure 37 were taken into consideration in the Multi-Criteria Assessment. In the Multi-















https://www.sbb.gov.tr/wp-content/uploads/2019/11/ON_BIRINCI_KALKINMA-PLANI_2019-2023.pdf
https://sp.enerji.gov.tr/ETKB_2019_2023_Stratejik_Plani.pdf
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increase to 30% by 2023. In this framework, all of our technical and economic hydraulic potential will be 
utilized, while 20,000 MW of wind and 600 MW of geothermal electricity generation capacity will be reached. 
Electricity generation from solar energy will be encouraged.32 

 Looking at the total solar radiation data of Antalya province, the average value of 1600-1650 kWh/m2 -year 
is higher than the Turkish average of 1527 kWh/m2 -year.33 The implementation and development of 
unlicensed and building-scale distributed solar energy systems in Antalya, especially for self-consumption, is 
of key importance in reducing emissions from building energy consumption. In this regard, it is important to 
carry out coordinated studies with all sector stakeholders, especially universities and academic institutions. 

When evaluated as a renewable energy potential in Antalya, solar energy comes to the forefront. When the 
solar energy potential atlas below is examined, Antalya province is in an advantageous position compared to 
the average of Turkey in terms of sunshine duration and solar radiation level (Figure 41 and Figure 42)34.  

 
Figure 40: Antalya solar radiation map 

 
32 https://www.gmka.gov.tr/dokumanlar/yayinlar/Turkiye-Iklim-Degisikligi-Stratejisi.pdf, Date of access: November 2021. 
33 solargis.com, Date of access: October 2021.   
34 http://baka.gov.tr/uploads/1303486512GUNES-TURKCE-KATALOG.pdf Date of access: November 2021. 

Figure 39: Europe solar radiation map 

https://www.gmka.gov.tr/dokumanlar/yayinlar/Turkiye-Iklim-Degisikligi-Stratejisi.pdf
http://www.solargis.com/
http://baka.gov.tr/uploads/1303486512GUNES-TURKCE-KATALOG.pdf
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In the Antalya Metropolitan Municipality 2020-2024 Strategic Plan, H8.3 "Implementing projects to increase 
agricultural production, raising awareness and supporting producers" is adopted for the strategic objective 
A8 "Realizing the development model from the local level". Under another strategic objective A12. "To plan 
and develop agricultural infrastructure services, increase agricultural production, make rural living areas 
livable and aesthetic with its infrastructure and superstructure", the objective H12.2 "To protect, plan, 
improve agricultural resources and increase producer awareness" is presented. 

 

 

Table 15: Antalya province livestock statistics, TurkStat 

Animal Type 2018 (number) 2019 (number) 2020 (number) 

Cattle 

Pure + Culture 104,051 113.687 114.031 

Culture Hybrid 69,301 65.855 64.329 

Local 12,227 12.418 12.251 

Horse 1,185 1.073 928 

Mule 1168 1.084 871 

Donkey 1,400 1.288 1.104 

Sheep (native) 493,910 520.826 542.162 

Goat (hair and others) 751,741 752.809 770.652 

Chicken 489,499 534.248 532.839 

backyard chicken - - - 

Turkey 27,364 23.388 11.569 

Duck + Goose 13,719 9.498 14.238 

Camel 160 171 112 

Pig 861 820 394 

Buffalo 254 77 76 

Total 1.966.840 2.037.242 2.065.556 
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Encouraging the better development of urban climate policy networks, especially by engaging regional and 
local civil society stakeholders at various stages of policy progress, can deepen local scientific knowledge and 
integrate local perspectives in the design and implementation of coordinated and integrated greenhouse gas 
mitigation strategies.  

The performance assessment process should include examining and monitoring data sources for inventory 
calculation. Considering that data quality is crucial for the monitoring process, Table 16 outlines some of the 
required data.  

Table 16: Some datasets to follow in the monitoring process 

Sector Required Data 
Responsible Unit (Data, 

Mitigation) 

Data 
Collection 
Frequency 

Areas for Improvement 

Buildings and Facilities 

Municipal 
Buildings/Facility 

All fuel and 
electricity 

Antalya Metropolitan 
Municipality (ABB) Environmental 
Protection and Control 
Department, ABB Support 
Services Department 

Annual 
Regular data can be collected by 
creating templates for data 
collection from units. 

Tertiary Building 

All fuel and 
electricity 

ABB Department of 
Environmental Protection and 
Control, ABB Department of 
Urban Aesthetics, ABB 
Department of Reconstruction 
and Urbanization 

Annual 

More information on building 
stock (Year of construction, 
building features, m2, fuel type, 
etc.)   

Residential 

All fuel and 
electricity 

ABB Environmental Protection 
and Control Department, ABB 
Department of Urban Aesthetics 

Annual 

More information on building 
stock (Year of construction, 
building features, m2, fuel type, 
etc.)  
Uncertainty about solid fuel 
consumption is high 

Street Lighting 

Electric ABB Environmental Protection 
and Control Department, ABB 
Support Services Department, 
ABB Parks and Gardens 
Department 

Annual 
The number of lighting poles and 
the amount of change 

Transportation 

Municipal Fleet 

All fuel and 
electricity 

ABB Environmental Protection 
and Control Department, ABB 
Transportation Planning and Rail 
System Department 

Annual 
A system for data collection and 
storage can be implemented 
within ABB. 

Public transport All fuel and 
electricity 

ABB Environmental Protection 
and Control Department, ABB 
Transportation Planning and Rail 
System Department 

Annual - 
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Sector Required Data 
Responsible Unit (Data, 

Mitigation) 

Data 
Collection 
Frequency 

Areas for Improvement 

Special vehicles All fuel and 
electricity 

ABB Environmental Protection 
and Control Department, ABB 
Department of Transportation 
Planning and Rail Systems 

Annual - 

Other Resources 

Solid waste Waste amount ABB Environmental Protection 
and Control Department 

Annual - 

Wastewater Wastewater 
amount 

ABB Environmental Protection 
and Control Department, ASAT 

Annual - 

Agriculture Animal stock, 
manure, 
irrigation 

ABB Environmental Protection 
and Control Department, ABB 
Rural Services Department 

Annual - 

Local energy 
generation 

Solar, wind, 
biogas, 

geothermal, etc. 
ABB Environmental Protection 
and Control Department 

Annual 

Production quantities can be 
requested from the distribution 
company Licensed and unlicensed 
installations can be requested 
from EPDK 

4. ADAPTATION TO CLIMATE CHANGE 

In this section, the current situation of Antalya in terms of adaptation to climate change is examined and risk 
and vulnerability assessment is completed. According to the results of the risk and vulnerability assessment, 
priority actions were identified, and a guide was obtained to increase the city's resilience to climate change. 
In this process, the results of the workshop organized with internal and external stakeholders of Antalya 
Metropolitan Municipality were used as data.  

4.1 METHODOLOGY 

Antalya Metropolitan Municipality became a party to the Covenant of Mayors in 2013 for the preparation of 
climate change mitigation and adaptation action plans and implementation of actions. Accordingly, risk and 
vulnerability assessment and identification of adaptation strategies have been developed according to the 
methodology of the Covenant of Mayors. In addition, examples of good practices within the scope of the 
CoM and in the US and Europe were also examined. During both the risk and vulnerability assessment and 
the identification of climate adaptation actions, workshops were organized with the participation of internal 
and external stakeholders to raise public awareness on climate change and to benefit from expert opinions. 
As a result of the workshops, climatic risks and impacts that may arise according to the current situation of 
Antalya were discussed and actions that will minimize these risks and are suitable for the climate were put 
forward. The process of risk analysis and identification of adaptation actions in the chapter was carried out 
as a result of two different workshops, using various online tools, with the contributions of the participants. 
It is clear that these steps, which should be considered as preliminary preparations within the scope of 
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Antalya's climate adaptation plan, should be handled in much more detail in the following processes. 
Therefore, risk and vulnerability assessment should be carried 
out by teams with scientific competence by examining and 
processing both quantitative and qualitative values, as well as 
utilizing geographic information system data and tools. 
Following this, adaptation actions that should be implemented 
according to the current situation and climatic scenarios should 
be detailed by experts and implementation areas should be 
specifically identified and implemented. It should be kept in 
mind that this study is preliminary research and should be 
elaborated through advanced scientific methods.  

4.2 KEY FINDINGS FOR ANTALYA IN THE CONTEXT 

OF ADAPTATION 

In this section, the current situation of Antalya in the context of 
climate change will be examined under six main headings. These 
topics are built environment, infrastructure systems, 
transportation and waste management, green infrastructure, 
biodiversity and forest areas, water resources and 
management, agricultural areas, cultural and natural heritage, 
public health, and disaster management. The content of the 
chapter includes a compilation of brief and general information 
on the topics. During this compilation, resources such as 
previous studies on Antalya, the IRAP report prepared by AFAD 
in 2021, the Environmental Plan Report prepared in 2019, the 
Transportation Master Plan Report prepared in 2016, and 
online resources were used. In addition to these, in the sections 
related to areas in the context of climate change, direct 
quotations were made from the climate change action plan 
reports that the contributing organization had previously 
worked on.  

4.2.1 Built Environment, Infrastructure Systems, 
Transportation and Waste Management  

All investments in the context of built environment, buildings, 
energy, critical infrastructure, and transportation are long-term 
investments and have a nature that will affect cities for decades. 
These sectors, which should not be handled only within 
provincial borders, should be meticulously evaluated in terms 
of both disaster risks and sustainability, and should be made 
climate resilient. It should not be overlooked that the cost of making such infrastructure systems resilient 
with nature-based, flexible, and innovative approaches may be less costly than traditional approaches.  

 
Urban Heat Island Effect 

 
Buildings, roads, and other 

infrastructure systems absorb more 

of the sun's heat than natural areas 

such as green spaces, forests, and 

bodies of water. Urban areas, 

where these structures are very 

dense and green areas are limited, 

become islands that reach higher 

temperatures than other areas. 

Islands that absorb heat so much 

are called urban heat islands. The 

urban heat island effect, on the 

other hand, is the differentiation of 

climatic characteristics on a local or 

regional scale by changing 

meteorological parameters. 

The reduction of natural landscape 

areas in urban areas, the intensive 

use of urban materials, the 

geometric structure of cities, human 

density and activities, and climate 

and geographical features cause 

the formation of urban heat islands. 
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Global research shows that the benefits of investing in urban resilience far outweigh the damages in a disaster 
scenario or risk.37 

Although climate change is a global phenomenon, most of its impacts are more severe at the local scale. 
Therefore, it is crucial to assess all infrastructure systems and investments in cities in a climatic context in 
order to reduce vulnerability to climate change and adapt to changes. However, infrastructure systems also 
have an important role in strategies to manage risks and minimize the negative impacts of climate change. 
Physical impacts such as temperature increases due to climate change, changing rainfall patterns, increased 
intensity and frequency of extreme weather events, and rising sea levels affect all types of infrastructure. 
Therefore, infrastructure systems should be prepared in anticipation of changing climatic conditions and 
designed and built to adapt to new climatic conditions. In addition, as countries' long-term GHG emission 
improvement strategies are advanced and emission reduction targets are implemented, there is likely to be 
greater clarity on potential infrastructure-related adaptation needs and investment items.  

It is necessary to evaluate the current state of the city's infrastructure and investments not only within the 
borders of Antalya but also within the borders of the region. Because it is clear that the sustainability of some 
infrastructure systems can be ensured by upper scale decisions. In this respect, the main action to adapt 
these systems to climate change is to introduce legal regulations that will encourage practices that will make 
existing and planned infrastructure systems and structures resilient to climate change. Measures to reduce 
urban heat island effects, especially in areas with high building density, are particularly important in the 
context of climate change adaptation. In addition, effective and timely investments in infrastructure sectors 
will reduce climate change risks and determine the direction of adaptation actions and strategies. The impact 
of such catastrophic climatic events on infrastructure systems is shown in Table 17.  

Table 17: Impact of climate change on infrastructure38 

Affected 
Sectors 

Climate Change Impacts 

Temperature 
Changes Sea Level Rise Changing Precipitation 

Patterns 
Changing Storm 

Patterns 

Transport 

Melting of road 
surfaces and 
buckling railway 
lines 

Submersion of coastal 
infrastructures such as 
ports, roads, or railways 

Traffic disruption due 
to flooding 

Damage to assets such 
as bridges 

Damage to roads 
due to seasonal 
frost or 
permafrost Changing water levels 

disrupt transmission in 
inland waterways 

Disruptions at ports and 
airports Changing port 

demands for new 
sea routes due to 
melting Arctic 
glaciers 

Energy 
Decreased 
efficiency of solar 
panels 

Submersion of coastal 
infrastructure systems 
such as generation, 

Decreased output in 
hydropower generation 

Damage to assets such 
as wind farms, 
distribution networks 

 
37 OECD. (2018). Climate-resilient Infrastructure. Policy Perspectives. OECD Environment Policy Paper No. 14. 14. 
38 OECD. (2018). Climate-resilient Infrastructure. Policy Perspectives. OECD Environment Policy Paper No. 14. 14. 



 
 

 
 
 

83 
 

Affected 
Sectors 

Climate Change Impacts 

Temperature 
Changes Sea Level Rise Changing Precipitation 

Patterns 
Changing Storm 

Patterns 
Lower efficiency 
from thermal 
power plants due 
to limitations in 
cooling water 
temperatures 

transmission, and 
distribution 

Cut-off of energy 
supply due to flooding Increasing economic 

losses due to power cuts 

Increasing 
demand for 
cooling 

Insufficient cooling 
water 

Telecom 

Increasing need 
for cooling for 
data centres  

Submersion of coastal 
infrastructure such as 
telephone exchanges 

flooding the 
infrastructure Damage to infrastructure 

systems such as radio 
masts 

Damage to 
infrastructure due to 
collapse 

Urban 
Development 

Increasing 
demand for 
cooling 

Increased risk of flooding 
and overflow 

Increased risk of 
drought Damage to buildings 

Decreased heating 
demand 

Changes in land use due 
to displacement of 
people living in 
vulnerable areas 

Increased risk of 
flooding 

Increasing deaths and 
injuries 

Water 

Increased need for 
treatment  

 Submersion of flooded 
coastal infrastructure Increased need for 

water storage capacity 
Increased damage to 
assets 

Increased 
evaporation in 
reservoirs 

Increasing need for 
salinization of water 
resources Increased risk of 

crossing riverbanks 
Inadequate standard of 
flood protection systems Decline in the coastal 

protection standard 

Although transportation infrastructure, which directly affects the greenhouse gas emission rates of cities, is 
at the forefront in terms of climate change mitigation activities, the issue should also be evaluated in the 
context of adaptation. Increasing walking paths, providing incentives for clean energy transportation 
vehicles, providing eco-driving techniques training to drivers working in the corporate structure, 
transforming public transportation into rail systems are practices that facilitate adaptation to climate change 
indirectly, even though they are considered within the scope of greenhouse gas mitigation targets. 
Transportation infrastructure affected by climatic disasters not only disrupts the provision of urban services 
but also causes economic damage. Since the transportation network constitutes a large part of the built 
surfaces in the city, it is important to increase the permeable surfaces. The use of permeable materials in 
transportation infrastructure will mitigate the vulnerability and damages from extreme rainfall events. For 
this reason, it is very important to integrate transportation into the development plans of cities in the context 
of climate change impacts, to organize land use decisions according to transportation principles, and to 
improve existing transportation systems. 

Developing disaster-resilient infrastructure systems for Antalya indirectly affects public health and welfare. 
In order to eliminate and minimize the risks in a possible scenario, Antalya's current situation should be 
analysed, appropriate actions should be determined and implemented. 



https://www.c40knowledgehub.org/s/article/Reducing-climate-change-impacts-on-waste-systems?language=en_US
https://www.c40knowledgehub.org/s/article/Reducing-climate-change-impacts-on-waste-systems?language=en_US
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Sea level rise 

* Waste collection routes can be 
narrowed. 
* People moving their living 
spaces from urban areas to 
higher altitudes, potentially 
causing an increase in waste in a 
dense area. 

* Processing facilities close to 
sea level are damaged. 
* Increasing need for sorting 
and recycling to minimize waste 
storage needs. 

* Deterioration of impermeable 
lining occurs 
* Water seepage occurs into the 
pit leading to possible waste 
overflow 

Storms and 
wind 

*  Collection, processing and disposal infrastructure can be permanently submerged. 
*Highways, railroads and ports for waste collection, separation and disposal may overflow and 
temporarily reduce access to them. 
*Facilities may closed due to infrastructure damage. 
*Waste can be dispersed from collection areas and vehicles, processing areas and landfills. 
*Access to collection and storage roads is reduced due to damage and debris. 
*Significant waste generation may occur due to damage, debris, and emergency response (tent, 
disposable etc.). 
*Extreme events also pose a risk by affecting the other infrastructure system to which a waste facility 
or system is connected. Example: Electricity is needed to monitor computer-based (via ICT) processes 
such as waste collection and access to facilities. If the electrical infrastructure is damaged, these 
processes are interrupted.  

As a result, waste management and waste infrastructure are issues that need to be systematically improved 
and developed both in terms of limited consumption of natural resources, generating energy from waste, 
and making waste systems climate-resilient. It is also essential for society to determine minimum waste 
policies in homes, workplaces and institutional structures. It is also important for local municipalities to 
create campaigns and practices in terms of social motivation. As a result of all these, both public health will 
be protected and in the event of a possible disaster, if the adaptation process is realized, repairs can be 
provided at less cost as less danger will be encountered. In addition, with the energy produced in waste 
facilities, depletion of natural resources and energy consumption costs can be reduced. 

Key Findings for Antalya 
Since Antalya has experienced a rapid population growth especially after the 1980s, the adaptability of the 
city's infrastructure systems and transportation to the effects of climate change is an issue that needs to be 
investigated. According to the Antalya Transportation Master Plan, the city's population increased 68 times 
from 1920 to 2010. This has caused the settlements to expand 120 times. Between 1990 and 2018, maps 
showing the change of the city according to Corine data are shown in Figure 47 and Figure 48.  

 
Figure 45: The view of Antalya in 1990 according to Corine data 
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