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ENVIRONMENTAL INDICATORS 
 
Indicators are tools used to describe complex processes or events in a simple and easily understandable 
way, such as ña sign or a signalò. Environmental Indicators provide quantitative monitoring of the 
interactions between the environment and human activities and aim to reflect the relationship between 
the environment and the sectors, to ensure that some activities with environmental impacts can be 
observed in time series, to monitor the results of the environmental policies implemented, to help in the 
determination of plans, programs and policies to be made, to help in the preparation of legislation and 
to inform. 
 
Environmental Indicators Booklets are published every year with updated environmental indicators and 
while the first publication ñEnvironmental Indicators 2006ò consisted of 11 titles and 24 indicators, today 
it is prepared to include 16 titles and 105 indicators. 
 
Data quality is of great importance in environmental information management. In general, the data and 
assessments related to the indicators in this booklet are obtained from the relevant authorized 
institutions that produce these data. Therefore, it should be noted that the accuracy and reliability of 
these data are the responsibility of the organizations providing the data. 

 
 

 
 
 

 
 

* The years indicated in the graph refer to the year in which the data in the booklet is represented.  
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CLASSIFICATION OF INDICATORS 

In the world, different approaches are applied to the development of environmental indicators and 

indicator sets are created within different conceptual frameworks or models. One of these is the ñPressure-

State-Response (PSR)ò framework. In 1994, the OECD (Organization for Economic Cooperation and 

Development) developed a comprehensive indicator system to serve as a basis for environmental policies 

and reporting. Another model, the DPSIR framework, was developed by the EEA (European Environment Agency) 

in 2004 to describe the relationship between society and the environment, building on the PSR framework. This 

model includes five elements: Driving force, Pressure, State, Impact and Response. With this approach, it is 

possible to measure the effectiveness of the measures implemented, in other words, to explain the 

existence relationship between drivers and effects. 

 

Driving Force Indicators: They are the factors behind various variables. Broadly speaking, all 

economic activities fall into this category. 

Pressure Indicators: They identify variables that cause or may cause environmental problems. These 

indicators are those that focus directly on the sources of problems. Generally speaking, all emissions 

fall into this class. 

State Indicators: They are indicators of the current state of the environment. In general, all 

concentration measurements fall into this class. 

Impact Indicators: These are the most extreme impacts caused by environmental changes. In general, 

indicators related to health problems caused by environmental changes fall into this category. 

Response Indicators: Response indicators include the reactions of society and individuals to 

changes in the state of the environment and official attempts to prevent, compensate for, 

improve or adapt to these changes. In other words, indicators related to solutions to 

environmental pollution fall into this category. 
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                                                                                                                                        e.g. Cleaner production,  

                     e.g. Industry and                                                                                               public transport , legal  

                            transportation                                                                                              regulations, tax  information 
 

 

i.e. Air, water, soil quality 
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We can categorize the indicators in the booklet accordingly as follows; 
 

Å Population Growth     

Å Urban-Rural Population Ratio 

Å Migranti Population 

Å Resource Efficiency 

Å Safe Drinking Water Access Rate 

Å Domestic Material Consumption per Capita 

Å Consumption of Ozone Depleting Substances (ODS) 

Å Passengers and Freight Transported by Mode Of Transport 

Å  Final Energy Consumption by Mode Of Transport 

Å Share of Alternative Fuel Vehicles 

Å Average Age of Vehicles Registered to the Traffic  

Å Actual Change in Transportation Prices by Type 

Å Taxes/ Expenditures and Subsidies in Transport 

Å Total Energy Consumption by Sector  
Å Primary Energy Consumption by Fuel 
Å Final Energy Consumption by Sector 
Å Energy Consumption per Capita 
Å Primary Energy Production 

Å Final Energy Intensity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Pressure Indicators State Indicators 

Å Greenhouse Gas Emissions 

Å Total Greenhouse Gas Emissions by Sector 

Å Air Pollutant Emissions 

Å Large Combustion Plants 

Å Use of Freshwater Resources Drinking 
and Utility Water Supplies of 
Municipalities 

Å Amount of Municipal Waste and Disposal 

Å  Amount Hazardous and Non-Hazardous 
Wastes 

Å Medical Waste 

Å Waste Oils, Vegetable Waste Oils, Waste 
Batteries andWaste Accumulators, Waste 
Electrical and Electronic Equipment, End-of-Life 
Tires and Enf-of-Life Vehicles 

Å Mining Waste 

Å Packaging Waste 

Å Ship-Sourced Waste 

Å Misuse of Agricultural Areas 

Å Invasive Alien Species 

Å Highway -Railway Network Intensity  

Å Greenhouse Gas Emissions by Mode Of 
Transport 

Å  Emission of Air Pollutants from Transport 

Å Number of Road Motor Vehicles 

Å Distance Traveled By Registered Road Motor 
Vehicles 

Å  Thermal Electricity and Cogeneration Power 
Plant Efficiencies  

Å Number of Mining Facilities by Group 

Å Chemical Fertilizer Consumption 

Å Use Of Pesticides  

Å Aquaculture Production 

Å Fishing Fleet Capacity 

Å Number of Tourist 

Å Number of Tourist Overnight Stays 
and Number of Beds per 1000 
Inhabitants 

Å Number of Overnight Stays in Tourism 
Operation Certified Facilities by Province  

Å Disasters by Type 

Å Life Expectancy at Birth  

Å Sectoral Distribution of Employment  

Å Sectoral Distribution of Gross Domestic 

Å Temperature 

Å Average Concentrations Of PM10 And 
SO2 In Ambient  

Å AirNumber of Exceedances of Air 
Quality Limit Values  

Å Oxygen Consuming Substances in 
Rivers  

Å Nutrients in Freshwater Resources  

Å Chlorophyll-a in Coastal and Marine 
Waters  

Å Nutrients in Coastal and Marine Waters  

Å Oxygen Concentrations in the Marine  

Å Waters Bathing Water Quality 

Å  General Distribution of Land Cover 

Å  Zones at Risk of Erosion Distribution of 
Forested Areas 

Å Distribution of Forest Areas  

Å Distribution of Forest Areas According To Tree 
Species 

Å Distribution of Forests by Their Main Functions 

Å Dead Wood 

Å Agricultural Land per Capita 

Å Blue Flag Applications 

Å Areas Vulnerable to Desertification  

Å Land Degradation Neutrality (LDN) and 
Decision Support System (DSS) 

Å Gross Nutrient Balances (N-P Balance) 

Å Green Key Applications 

 

Driving Force Indicators 
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Impact Indicators Response Indicators 

Å Waterborne Diseases 

Å Precipitation 

Å Sea Surface Temperature 

Å Heating and Cooling Day-Degrees 

Å Number of storm disasters 

Å Forest Ecosystem Exposed to Pollutants such as Ozone (O3), Sulfur 
Dioxide (SO2), Ammonia (NH3) and Nitrogen Dioxide (NO2) 

Å Total Number of Species, Endangered Species, Rate of Endemism 
(Biodiversity) 

Å Primary and Final Energy Intensity 

Å Natural Disasters 

Å Forest Fires 

Å Disasters by Type 

Å Environmental Protection Expenditures 

Å Carbon Sinks and Capture 

Å Number of Air Quality Monitoring Stations 

Å Municipalities Served by Wastewater Treatment Plants 

Å Wastewater Treatment Plant Energy Incentive Payment 

Å Population Served by Sewerage System 

Å Municipal Waste Disposal 

Å Disposal and Recycling of Various Wastes 

Å Zero Waste Management System 

Å Municipal Waste Recovery Rate                                    

Å Protected Areas   

Å Protected Coastal Length 

Å Wildlife Conservation Activities  

Å Regulation And Supervision Of Wild Animal Trade In Accordance With International 
Conventions 

Å Forest Facility Works 

Å Share of Renewable Energy Sources in Gross Final Energy Consumption 

Å Share of Renewable Resources in Gross Electricity Consumption  

Å Primary and Final Energy Intensity 

Å Energy Efficiency in Buildings 

Å Share of the Total Sales Value from Production of Facilities Operating in Organized 
Industrial Zones in All Industrial Facilities Number and Area of Mine Closed After 
Operated 

Å Laboratories Operating Under Environmental Legislation 

Å  Environmental Impact Assessment Decisions 

Å Organic Farming Lands And Production Amounts 

Å  Good Agricultural Practices 

Å Number of Environmentally Friendly Accommodation Facilities 

Å Number of Risk Assessment and Emergency Response Plans 

Å  Liability Insurances within the Scope of Environmental Legislation 

Å Average Water Loss Rates in Drinking Water Supply and Distribution Systems 

Å T¿rkiye Sustainable Tourism Program  
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SUMMARY TABLE OF ENVIRONMENTAL INDICATORS 

 

IN TERMS OF ENVIRONMENTAL IMPROVEMENT TREND 

COMPARED TO PREVIOUS YEAR 

 
   
 
 

 
 

                                                                  
       
 

 

ҧ Negative Developments  

Increasing Tendency 

Ҩ Negative Developments  

Declining Tendency 

ҧ Positive Developments  

Increasing Tendency 

Ҩ Positive Developments  

Declining Tendency 

Ҧ Neutral Developments 

X No Comparative Data 
Available. 

POPULATION 

POPULATION ҧ 

Population Growth Rate Ҩ 

Urban-Rural Population Ratio Ҩ 

Migrating Population ҧ 

Precipitation ҧ 

Temperature ҧ 

Sea SurfaceTemperature in the Mediterranean ҧ 

Sea Surface Temperature in the Aegean Sea ҧ 

Sea Surface Temperature in the Black Sea Ҩ 

Sea Surface Temperature in Marmara Sea Ҧ 

Heating and Cooling Day-Degrees 
Ҧ 

Number of storm disasters ҧ ECONOMY 

Resource Efficiency ҧ 

Domestic Material Consumption per Capita ҧ 

Environmental Protection Expenditues ҧ 

Share of Environmental Protection 
Expenditures in GDP 

Ҩ 

HEALTH 

Life Expectancy at Birth Ҩ 

Safe Drinking Water Access Rate  ҧ 

CLIMATE CHANGE 

Greenhouse Gas Emissions Ҩ 

Carbon Sinks and Capture ҧ 

Consumption of Ozone Depleting 
Substances (ODS) 

Ҩ 

AIR POLLUTION 

NH3, NOX and SO2 Emissions Ҩ 

  NMVOC, CO, PM10 Emissions Ҩ 

Number of Large Combustion Plants and 
Total Thermal Power 

Ҩ 

Number of Exceedances of Air Quality Limit 
Values for PM10 Parameter 

Ҩ 

Number of Exceedances of Air Quality Limit 
Values for SO2 Parameters 

Ҩ 

Number of Air Quality Monitoring Stations ҧ 

(Forest Ecosystem exposure) NHϝ, NOϜ, SOϜ 
and Oϝ pollutants 

 X 
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WATER-WASTEWATER 

Use of Freshwater Resources ҧ 

Excellent Quality Class Swimming Water 
Rate 

Ҩ 

Amount of Water withdrawn by 
Municipalities for Drinking and 
Utility Water Network 

ҧ 

Ratio of Number of Municipalities 
Served by Wastewater Treatment 
Plants to Total Number of 
Municipalities 

ҧ 

Ratio of Municipal Population Served 
by Wastewater Treatment Plants to 
Total Municipal Population 

Ҧ 

Wastewater Treatment Plant Energy 
Incentive Payment 

ҧ 

Ratio of Number of Municipalities 
Served by Sewerage Network to 
Total Number of Municipalities 

ҧ 

Proportion of Population Served by 
Sewerage Network in Municipality 
Population 

ҧ 

Average Daily Per Capita Amount of 
Wastewater Discharged by 
Municipalities through Sewerage 
Network 

ҧ 

Average Water Loss Rates in Drinking 
Water Supply and Distribution Systems Ҩ 

LAND USE 

Artificial Territories X 

Agricultural  Arias X 

Forest and Semi-Natural Areas X 

Wetlands  X 

Areas Under Risk of Erosion X 

BIODIVERSITY 

Total Number of Species, 
EndangerendSpecies, Endemism Rate 

X 

Number of Invasive Foreign Species in 
the Seas 

 X 

Number of Terrestrial Invasive Foreign 
Species 

 X 

Size of Protected Area Ҧ 

Length of Protected Coast ҧ 

Forest Areas ҧ 

Forest Facility Works Ҩ 

 

INFRASTRUCTURE AND TRANSPORTATION 

Road Network ҧ 

Railway Network ҧ 

Road Passenger Transportation Rate 
(passenger-km) 

Ҩ 

HighwayFreight Transportation Rate 
(tons- km) 

ҧ 

Rail Passenger Transportation Rate 
(passenger-km) 

Ҧ 

Rail Freight Transportation Rate (ton-
km) 

ҧ 

Capacity Utilization Rate of Freight 
Transportation by Rail 

ҧ 

Greenhouse Gas Emissions from 
Transportation 

ҧ 

WASTE 

Number of Landfill Facilities ҧ 

Ratio of Population Served by Landfill 
Facilities to Total Municipality 
Population 

ҧ 

Recovery Rate of Hazardous and Non-
Hazardous Wastes 

ҧ 

Mining Waste Amount Recycling Amount ҧ 

Number of Municipalities Receiving Basic 
Level Zero Waste Certificate for Service 
Area 

ҧ 

Municipal Waste Recycling Rate ҧ 
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Emission of Air Pollutants from Road 
Transportation 

Ҩ 

Final Energy Consumption from 
Transportation 

ҧ 

Share of Alternative Fuel Vehicles ҧ 

Number of Motorized Land Vehicles ҧ 

Average Age of Vehicles Registered in 
Traffic 

ҧ 

Payments under Public Service 
Obligation in the Railway Sector 

X 

Incentives for maritime transportation  X 

AGRICULTURE 

Agricultural Area per Capita Ҧ 

Chemical Fertilizer Use Ҩ 

Agricultural Pesticide Use ҧ 

Ratio of Organic Agriculture Areas in 
Total Agricultural Areas 

ҧ 

Good  Agricultural Practices Production 
Area 

ҧ 

FISHERY 

Aquaculture Fishing ҧ 

Aquaculture Productēon ҧ 

Number of Fishing Vessels Ҩ 

ENERGY 

Total Energy Consumption ҧ 

Share of Solid Fuels in Primary Energy 
Consumption 

Ҩ 

Total Final Energy Consumption ҧ 

Energy Consumption Per Capita ҧ 

Primary Energy Production ҧ 

Share of Renewable Energy Sources in 
Consumption 

Ҩ 

Ratio of Electricity Generated from 
Renewable Sources 

ҧ 

Primary Energy Intensity Ҩ 

Final Energy Intensity Ҩ 

Energy Efficiency in Buildings ҧ 

Share of Thermal Electric Power 
Generation in Total Generation 

Ҩ 

TOURISM 

Number of Tourists ҧ 

Environmentally Friendly Accommodation 
Facility 

ҧ 

Tourist Overnight Stays per 1000 
Residents 

ҧ 

Number of Tourist Beds per 1000 
Residents 

ҧ 

Number of Blue Flag Beaches ҧ 

Number of Blue Flag Marina ҧ 

Number of Blue Flag Yachts Ҩ 

Number of Blue Flag Tourism Boats ҧ 

Number of Green Keyed Facilities ҧ 

Number of Overnight Stays in Tourism 
Management Certified Facilities 

ҧ INDUSTRY AND MINING 

Share of Total Domestic and 
International Sales Values of 
Enterprises Operating in Organized 
Industrial Zones in All Industrial 
Enterprises 

 
Ҧ 

Number of Mine Quarries/Facilities 
Rehabilitated After Operation 

ҧ 

Mine Quarry/Facility Area Rehabilitated 
After Operation 

ҧ 

Number of Laboratories Operating 
within the Scope of Environmental 
Legislation 

ҧ 

DISASTERS 

Number of Forest Fires ҧ 

Burnt Forest Area ҧ 

Number of Approved Coastal Facility 
Risk Assessment and Emergency 
Response Plans 

ҧ 
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According to the contents of the Environmental Indicators booklet; 
 
Population 

 
According to 2023 TURKSTAT (Turkish Statictical Institute) data, Turkiye's total population increased 
by 92.824 people compared to the previous year, reaching 85.372.377 people. Turkiye's population 
growth rate decreased from 0.71% in 2022 to 0.11% in 2023. If the current trends in demographic 
indicators continue, Turkiye's population is expected to reach 85.811.876 people in 2024 and 
91.529.614 people in 2040. Our population will increase until 2053 and reach its highest value with 
93.944.306 people. Starting from this year, the country's population is expected to decrease and reach 
76.799.416 people in 2100.  
According to the net migration rate in 2022-2023, G¿m¿ĸhane, ¢ankērē and Tunceli , were the provinces 
with the highest immigration, while Malatya, Hatay and Kahramanmaraĸ were the provinces with the 
highest emigration. 
 
Economy 
 
According to 2023 data, for every kilogram of material consumed in Turkiye, a gross domestic product 
(GDP) of EUR 1.7 is generated, while this figure is EUR 2.7 in EU-27 countries. 
Domestic material consumption per capita in Turkiye is 11.608 tons as of 2022, the EU-27 average of 
14.227 tons.  
Environmental protection expenditures increased by 56.8% in 2023 compared to the previous year and 
totaled TL 224.6 billion. 
 
Health 
 
Although life expectancy in Turkiye is increasing, it is still below the European Union average with 77.3 
years in 2021-2023. Life expectancy at birth is expected to increase in Turkiye and the population is 
expected to continue aging. According to TURKSTAT data, 95.3% of the population in Turkiye benefited 
from piped water systems in 2006, compared to 99.76% in 2023. 
 
Climate Change 
 
Turkiye's total greenhouse gas emissions in CO2 equivalent in 2022 were calculated as 558.3 million 
tons (Mt) CO2 equivalent (equivalent), an increase of 2.4% compared to the previous year. 
Despite increasing in parallel with energy consumption in Turkiye, greenhouse gas emissions in 
equivalent (per capita) terms, calculated as 6.6 tons CO2/capita in 2022, are below the average of EU 
countries. The energy sector has the highest share in greenhouse gas emissions with 71.8%. 
 
It has been observed that, during the past five-year period, annual precipitation across the country 
remained below the climatological norm in three of those years, whereas in 2023 it exceeded the normal 

level. In 2023, T¿rkiye areal precipitation was recorded at 641.5 mm. This represents an 11.9% increase 
compared to the long-term annual average of 573.4 mm (1991-2020) and a 27.3% increase compared 

to the previous year's precipitation. In 2023, T¿rkiyeôs average temperature was 15.1ÁC, 1.2ÁC above 
the 1991-2020 average of 13.9ÁC. 
 
Air Quality 
 
Despite the decrease in air pollutant emissions in recent years, air pollution continues to be a problem. 
In 2023, the total number of limit value exceedances of pollutants is 29777 for PM10 parameter and 
185for SO2 parameter. In the last five years, the stations with the highest annual averages were Iĵdēr, 
Malatya, Muĸ, ķērnak, Kahramanmaraĸ, Batman, Aĵrē, Kilis, Osmaniye for PM10 and Hakkari, Manisa, 
Tunceli, ķanlēurfa for SO2. The impact of heating pollutants on air pollution, especially in winter, 
continues to be a problem. In order to improve air quality, it is considered that additional measures are 
needed in addition to the continuation of existing efforts. 
 
Water-Wastewater 
 
According to DSĶ (State Water Affairs) data, sectoral water use for 2024 is 48.7 billion mį (79%) for 
irrigation, 13 billion mį (21%) for drinking, utilization and industry, and 61.7 billion mį for total water use. 
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The pollution and eutrophication observed in our river basins and seas are thought to be caused by 
urban, industrial and agricultural wastewater. Phosphorus compounds have been measured at the 
highest level in every season in the Bandērma Bay of the Marmara Sea, drawing attention to the 
continuous presence of industrial and domestic pressures. 
Serious investments are being made in wastewater treatment in Turkiye, and the ratio of the number of 
municipalities served by wastewater treatment plants to the total number of municipalities reached 54% 
in 2022. The ratio of the municipal population served by wastewater treatment plants to the total 
municipal population is 77.7%. In order to ensure the efficient operation of wastewater treatment plants 
and to improve the water quality of receiving environments, the Ministry of Environment, Urbanization 
and Climate Change made a support payment of 1034 million TL to 834 facilities in 2023 within the 
scope of energy incentives. 
According to the results of the monitoring carried out in 2023, our swimming waters were evaluated as 
excellent quality (78%), good quality (12%), adequate quality (6.5%), poor quality (3.5%). 
 
Waste 
 
As a result of the efforts to establish municipal waste landfills in Turkiye, the number of landfills increased 
from 15 in 2002 to , 46 in 2011, 79 in 2014, 80 in 2015, 82 in 2016, 87 in 2017, 88 in 2018, 91 in 2021 
and 93 in 2023 . As of 2024, 94 facilities serve in 1248 municipalities. 
Waste declarations reveal the amount of hazardous and non-hazardous waste in Turkiye. As of the end 
of 2022, 130,426 companies used the Waste Declaration System (TABS). The amount of hazardous 
waste declared by these companies for 2022 was 3,321,170 tons of hazardous waste and 38,281,573 
tons of non-hazardous waste, totaling 41,602,743 tons. 
As of January 12, 2020, ñZero Waste Certificateò started to be given to local administrations that 
established the Zero Waste Management System. By the end of 2024, 161 Municipalities were issued 

Basic Level Zero Waste Certificate. 
inception of the Zero Waste Project until the end of 2023, a total of approximately 59.9 million tons of 
recyclable waste, including 29.3 million tons of paper-cardboard, 7.8 million tons of plastic, 2.9 million 
tons of glass, 3.7 million tons of metal and 16.2 million tons of organic and other recyclable wastes, 
have been processed by facilities licensed by the Ministry of Environment, Urbanization and Climate 
Change and regained by the economy. 
 
 
Land Utilization 
 
As a result of wind erosion, the fertile topsoil layer is lost, transported soil particles contaminate water 
resources, damage ecosystems and cause respiratory problems in humans due to the deterioration of 
air quality. The National Dynamic Wind Erosion Model and Monitoring System (NDWEMMS) has been 
developed, and the amount of soil transported by wind erosion and the areas affected by wind erosion 
at the national scale have been determined. Based on the spatial analyses conducted at the national 
scale, it was determined that approximately 13 million ha is susceptible to wind erosion. 
According to the Turkey Desertification Vulnerability Map, 18% of Turkey's land is classified as weak, 
50.9% as moderate, and 22.5% as high. Additionally, 8.6% of Turkey's land is classified as other areas 
(1750 m and above, 'glaciers and permanent snow,' 'rocky,' and 'sparsely vegetated areas') 
 
Biodiversity 
 
Turkiye is the gene center of many plants and has an important place in the world in terms of biodiversity, 
but some of our plant and animal species are endangered and some of our species that existed in the 
past have become extinct. 
For example, the rate of endemism in the flowering plant group among seed plants is around 34%. 
Although Turkiye is very rich in endemic plants, some of these rich species are facing serious threats. 
The protected coastal length is 3273 km by 2023, which corresponds to 38%.The General Directorate 
of Nature Conservation and National Parks of the Ministry of Agriculture and Forestry has taken 490 
bird, 154 mammal and 141 reptile species under protection. In 2024, 105 Species Action Plans were 
completed 
 As of 2024, Turkiye's total forest area is 23,363,084 ha. This forest area is 30% of the total area of the 
country. However, 59% of this area is normally closed and 41% is closed with gaps. 
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Infrastructure and Transportation 
 
The transportation sector continues to be one of the leading sectors in terms of its environmental 

impacts. In our country, the number of active airports open to civil air traffic in 2023 is 57, and the total 

length of airline flight paths is 75,902 km. Turkiye has a total of 403 coastal facilities, with 182 ports 

operating internationally. By the end of 2023, the length of the road network (provincial roads, state 

roads and highways) is 68,654 km and the length of the railway network (conventional, fast and high-

speed lines) is 13,919 km. 

According to TURKSTAT's greenhouse gas emission inventory data, in 2022, 94.1% of CO2 emissions 

from transportation are from road, 3.7% from domestic aviation, 1.2% from domestic navigation, 0.6% 

from railway and 0.5% from other modes of transportation. 

In 2023, the total amount of energy consumed in the transportation sector increased by 281% compared 

to 1990 and reached 33,253 thousand TEP (Ton Equivalent Petroleum). Excluding the 158 thousand 

TEP used for pipelines, 94% of the 33,095 thousand TEP energy is highways, 4% is airlines,1% was 

used in maritime lines and 1% in railways. 

The distribution of fuel used according to types of vehicles registered in traffic, the number of electric 
and hybrid vehicles is steadily increasing, reaching 590,278 in 2023. 
 

Energy 
 
The use of renewable energy sources is important as they contribute to GHG reduction per unit of energy 
consumption. The amount of energy supplied from renewable sources increased by 197% in 2023 
compared to 1990. In the same period, total energy consumption increased by 202%  
In 1990, the contribution of renewables to Turkiye's primary energy consumption was 18.4%, but by 
2023, it had fallen to 18.1% due to an increase in total energy consumption. 
The ratio of electricity generated from renewable sources (140.160 GWh) to gross electricity 
consumption was 42%. 
Primary energy intensity, an indicator of energy efficiency, was 0.132 toe (Tonnes of Oil 
Equivalent)/thousand 2015$ in 2022, lower than the world average of 0.165 toe (Tonnes of Oil 
Equivalent)/thousand 2015$ but above the OECD average. 
 
Industry 
 
When the distribution of 7437 ñEIA Positiveò decisions taken between 1993, when the first EIA Law was 
published, and the end of 2023 is analyzed by sectors, it is seen that petroleum and mining investments 
lead with 28%, followed by energy investments with 24%, waste-chemical sector with 14% and 
agriculture-food sector investments with 13%. 
 
Agriculture 
 
Agricultural lands are important for crop production, while pastures, rangelands and winter pastures are 
important for the development of animal husbandry and nature conservation. 
According to TURKSTAT data for 2023, the total agricultural land is 38 588 thousand hectares (including 
meadow and pasture land). Of the total agricultural area, 52.5% is cultivated land, 9.6% is under 
perennial crops (perennial orchards) and 37.9% is permanent meadow and pasture land. 
The amount of chemical fertilizers used as pure plant nutrients (N, P2O5, K2O) in Turkiye by the end of 
2023 was 2.829.807  tons, an increase of 22,3% compared to 2022. The amount of chemical fertilizer 
use as pure plant nutrients per hectare of total cultivated agricultural land in Turkiye is 118 kg by the 
end of 2023. 
The total amount of pesticide use in Turkiye in 2022 increased by 4.5% compared to 2021 and reached 
55,374 tons. 
 
Fishery 

 
According to TURKSTAT data, total aquaculture production in Turkiye was 1.010346tons in 2023.  
In 2023, compared to the previous year, seafood catch in marine and inland waters increased by 
35.5% and aquaculture production increased by 8.1%. While hunting production was 454.059 tons, 
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aquaculture production was 556.287 tons. Of the aquaculture production, 28.2% occuredin inland 
waters and 71.8% in the seas.  
According to TURKSTAT data, while the number of active fishing vessels in our seas was 13.381 in 
2000, this number increased to 18.396 in 2005 and decreased to 13,988 in 2023. 
In order to protect fisheries resources and ensure the sustainability of our fisheries, no new vessel 
licenses have been issued since 2002, limiting the further growth of the fleet. In addition, since 2012, 
fishermen who wanted to take their vessels out of fishing were given support payments according to 
vessel length in return for the cancellation of their licenses. 
 
Tourism 
 
Turkiye ranks high in the world in terms of the number of tourists arriving and tourism revenues 
generated. In 2019, the number of tourists, which increased by 11.85% compared to 2018, decreased 
by 68.95% in 2020 compared to 2019 due to the Covid-19 outbreak that affected the whole world. In 
2021, the number of tourists increased by 88.28% compared to 2020 as the impact of the Covid-19 
outbreak decreased and life started to normalize. 
The number of tourists in Turkiye, which was 29,925,441 in 2021, increased to 50,452,799 in 2022. In 
2023, the number of tourists reached 55,158,614, representing a 9.33% increase compared to the 

previous year. 
On the other hand, the high number of visitors coming to the country in a certain period puts pressure 
on the environment due to land use, water consumption, wastewater, waste production, noise, etc. As 
a measure against this, as of the end of 2023, the number of accommodation facilities with Tourism 
Management Certificates was 4,830 and 436 of these facilities (9.13%) were certified with an 
environmentally friendly accommodation facility certificate (green star). In addition, according to data 
from 2024, Turkiye ranks third after Spain and Greece with 567 blue flag beaches and seventh in the 
world with  marinas. This situation requires more precautions in environmental issues in touristic areas. 
In 2023, the Green Key Program, which has been carried out by the Turkish Environmental Education 
Foundation (T¦R¢EV) since 2011, ranked tenth with 148 facilities. 
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1.1. Population Growth Rate 
 

 
 

Population growth is important as it is the main driving force for human activities that put pressure on 
the environment. 
 
Although the population growth rate has decreased from time to time, Turkiye's population has 
continuously increased. However, Turkiye's population growth rate decreased from 0,71% in 2022 to 
0.11% in 2023. According to 2023 data, the total population in Turkiye was 85,372,377 people and the 
population density (population per km2) was 111 people. The median age in Turkiye increased from 33.5 
years in 2022 to 34 years in 20231. 
 
Graph 1-CHANGE IN POPULATION AND POPULATION GROWTH RATES BY YEARS 

 

 
 
Table 2- POPULATION AND POPULATION GROWTH RATES BY YEARS 

YEARS 1990 2000 2010 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Population (Thousand 
people) 

56.473 67.804 73.723 78.741 79.815 80.811 82.004 83.155 83.614 84.680 85.280 85.372 

Population Growth Rate 
(%) 

2,17 1,83 1,59 1,34 1,36 1,24 1,47 1,39 0,55 1,27 0,71 0,11 

Population Density 
(person/km2) 

73 88 96 102 104 105 107 108 109 110 
111 111 

 
Source: TURKSTAT General Population Census results for 1990-2000 and Address Based Population Registration System results for 2010-2023. 
Note: While calculating the annual population growth rates, the administrative division structure of the last year was taken into account 

 
 
Population projections are of great importance in making policies for the future. Determining the current 
population trends and making predictions about the future population structure in case these trends 
continue enables healthier policies to be produced. 
 
Turkiye's population is expected to reach 85,811,876 in 2024 and 91,529,614 in 2040. The population 
is projected to increase until 2053, reaching its highest value with 93,944,306 people. The population of 
Turkiye, which is expected to decrease starting from this year, is expected to reach 76,799,416 people 
in 2100. 
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Life expectancy at birth is expected to increase in Turkiye and the population is expected to continue 
aging. The median age, which is an important indicator of the age structure of the population, is expected 
to be 34 in 2023, 41,4 in 2040, 48,1 in 2060, 51,4 in 2080 and  52,2 in 21002.      

 
 
Graph 3- POPULATION PROJECTIONS BY YEAR, 2025-2080 

 

 
 

Table 3- POPULATION PROJECTIONS BY YEARS, 2025-2100 

Years 2025 2030 2035 2040 2045 2050 2055 2060 2065 

Population (Thousand people) 86.239 88.188 89.939 91.530 92.866 93.775 93.859 93.060 91.693 

Population Growth Rate (%) 0,50 0,41 0,38 0,33 0,26 0,14 -0,07 -0,23 0,06 

Population Density (person/km2) 112 115 117 119 121 122 122 121 119 
 

Years 2070 2075 2080 2085 2090 2095 2100 

Population (Thousand people) 90.044 88.287 86.472 84.425 82.043 79.440 76.799 

Population Growth Rate (%) -0,01 -0,05 -0,07 -0,07 -0,07 -0,07 -0,07 

Population Density (person/km2) 117 115 112 110 107 103 100 
 
Source: TURKSTAT, Population Projections, 2023-20100 

 

1.2- Urban-Rural Population Ratio 
 

 
Urban population is a driving force on environmental values. The rapid increase in the urban population 
and the consequent expansion of cities increases the need for infrastructure, transportation, housing, 
industrial areas and energy, while bringing environmental problems such as wastewater, noise and air 
pollution. Urbanization is one of the important processes parallel to industrialization and economic 
development. 
 
 
According to the first census conducted in 1927, in Turkey which has a population of 13,648,270, %75,8 
of the people live in towns and villages, % 24,2 in provincial and district centers, while the population 
began to gather in urban areas 1950. According to the results of the Address Based Population 
Registration System 2023 announced by TURKSTAT, 93% of the population lives in provincial and 
district centers. 
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According to World Bank data, 77% of Turkiye's population will live in urban areas in 2023.  
Today, about half of the world's population lives in urban areas and this ratio is projected to increase to 
two-thirds by 2050. Approximately 75% of Europe's population lives in cities3. 
 
Graph 4- URBAN POPULATION RATES IN TURKIYE AND THE WORLD BY YEARS (%) 

 
Source: World Bank (World Bank Indicators), https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?contextual=default 

 

1.3- Migrant Population 

 
Internal migration is defined as a change of permanent residence address in certain areas within the 
borders of the country within a year. Demographic movements such as rapid population growth and 
migration from rural to urban areas are driven by the conditions necessitated by economic development. 
 
According to the results of the Address Based Population Registration System, while the population 
migrating between provinces in Turkiye was 2,273,492 people in 2007-2008, it became 3,450,953 
people in 2022-2023. While the ratio of the population migrating between provinces to the total 
population, which was 3.2% in the 2007-2008 period, was on the rise until 2018, it decreased to 2.7% 
in the 2019-2020 period. In the 2022-2023 period, it increased to 4%. According to the net migration 
rate in 2022-2023, G¿m¿ĸhane, ¢ankērē and Tunceli , were the provinces with the highest immigration, 
while Malatya, Hatay and Kahramanmaraĸ were the provinces with the highest emigration4. 
 
Graph 5- MIGRANT POPULATION, 2008-2023 
 

 
Source: TURKSTAT, Address Based Population Registration System results, 2032 TURKSTAT; 2043 

Note: These figures do not include the foreign population in Turkiye.  
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2 
ECONOMY 
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2.1- Resource Efficiency 

 
Economic activities put pressure on the environment; therefore, resource productivity is defined to 
indicate the environmental efficiency of the economy. Resource efficiency or productivity is the ratio of 
gross domestic product to domestic material consumption. The amount of domestic material 
consumption is calculated by adding the annual amount of raw materials consumed from domestic 
sources and the amount of physical imports and subtracting the amount of physical exports. 
 
According to 2023 data, for every kilogram of material consumed in Turkiye, a gross domestic product 
(GDP) of ú1.7 was generated, while in EU-27 countries this figure was ú2.75. 
 
 
Graph 6- RESOURCE EFFICIENCY BY YEARS 

 
Source-TURKSTAT 2023, Eurastat 2023 

 
 

GDP in purchasing power standards (code: RP_PPS) should be used for cross-country comparison of 
the resource efficiency indicator. 
 
Domestic material consumption per capita indicates the level of efficient use of production and inputs 
for the national economy. Domestic material consumption per capita in Turkiye decreased from 11.861 
tons in 2012 to 11.608 tons in 2022. The average per capita consumption of domestic materials in EU-
27 countries decreased from 15.3 tons in 2000 to 14.227 tons in 20226. 
 
Turkiye's per capita domestic material consumption is below the average of EU-27 countries as of 2022. 
 
 

Graph 7- DOMESTIC MATERIAL CONSUMPTION PER CAPITA BY YEARS 

 
Source:  TURKSTAT 2023, Eurastat 2023 
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Graph 8- CONSUMPTION BY MATERIAL CATEGORY (tons per capita) 

 
Sources: 1) TURKSTAT, 2023   2) Eurostat 

 

2.2- Sectoral Distribution of Employment 

 

This indicator is a state indicator. Distribution of the working population of a country among sectors has an 
effect on the quality and size of the pressure of the population on the environment.   

Over the years, employment in Turkey has decreased mainly in the agricultural sector, while it has 
increased in the service sector. The service sector had a 57.6% share of employment in Turkey and an 
average share of 72.3% in the EU-27 countries, according to 2023 data. 

 

 

 

Looking at the sectoral distribution of employment in the EU-27 countries in 2023, the share of agriculture 
was 3.5%, construction 6.8%, industry 17.4%, and services 72.3%. In OECD (Organisation for Economic 
Cooperation and Development) countries, these rates were 4.3% in agriculture, 7.6% in construction, 
13.2% in industry, and 74.9% in services7.  

 

 

 
 
Graph 9- SECTORAL DISTRIBUTION OF EMPLOYMENT 
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Table 4- SECTORAL DISTRIBUTION OF EMPLOYMENT 

Year 

2005 2010 2015 2020 2021 2022 2023 

Thous
and 

peopl
e % 

Thous
and 

peopl
e % 

Thous
and 

peopl
e % 

Thous
and 

peopl
e % 

Thous
and 

peopl
e % 

Thous
and 
peopl
e % 

Thous
and 
people % 

Total 19 357 100,0 21 810 100,0 26 501 100,0 26 695 100,0 28 797 100,0 30 752 100,0 31 632 100,0 

Agriculture 4 945 25,5 5 073 23,3 5 357 20,2 4 737 17,7 4 948 17,2 4 866 15,8 4 695 14,8 

Industry 4 140 21,4 4 619 21,2 5 345 20,2 5 482 20,5 6 143 21,3 6 663 21,7 6 711 21,2 

Construction 1 096 5,7 1 423 6,5 1 916 7,2 1 546 5,8 1 777 6,2 1 846 6,0 1 997 6,3 

Service 9 176 47,4 10 696 49,0 13 884 52,4 14 930 55,9 15 928 55,3 17 378 56,5 18 230 57,6 

 
Note: Economic activity branches are based on NACE Rev.2. 
Source: TURKSTAT, Labor Force Statistics,  
https://data.tuik.gov.tr/Bulten/DownloadIstatistikselTablo?p=iwGwAGekIOwsgjXyvV0feZlV/o3Ls5HLpYLn57a6PPv1ne8XkSxC1xOU6lMk53oE 
 
Note: 2005-2020 results are estimated by the  model. 
 

2.3- Sectoral Distribution of Gross Domestic Product 

 
This indicator is a state indicator and shows the contribution to GDP by agriculture, industry, construction 
and services. The indicator shows the percentage share of the branches of economic activity in gross 
domestic product at current prices (at purchasers' prices). 
 
According to TURKSTAT data, GDP at current prices according to the production method increased by 
76,8% in 2023 compared to the previous year and reached 26 trillion 545 billion 721 million TL. When 
examining the sector activities that constitute GDP at current prices, which was 23,537,239,337,360 TL 
excluding taxes and subsidies in 2023, the share of agriculture, forestry and fishing sector was 6.2%, 
the share of the industrial sector was 19.5%, the share of the construction sector was 5.5% and the 
share of the services sector was 54.1%. 
 
Looking at the distribution of gross value added by economic activity in EU-27 countries in 2023; the 
share of agriculture, forestry and fishing sector was 1.8%, the share of industry sector was 20.5%, the 
share of construction sector was 5.7% and the share of services sector was 71.9%8. 
 
Graph 10- GROSS DOMESTIC PRODUCT AT CURRENT PRICES BY KIND OF ECONOMIC ACTIVITY (A21) 
(%) 

 
Source: TURKSTAT,2024 Notes: 
1) Figures may not sum to the total due to rounding. 
2) NACE Rev2 was used in Economic Activity Classification. 
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2.4- Environmental Protection Expenditures 
 

 
Total environmental expenditures are directly related to the environmental performance and economic 
welfare levels of countries. Environmental expenditures appear as a response indicator for the protection 
of environmental values. 
 
Environmental protection expenditures increased by 56.8% in 2023 compared to the previous year and 
totaled 224.6 billion TL. Financial and non-financial corporations accounted for 66.8% of environmental 
protection expenditures, general government and nonprofit organizations serving households accounted 
for 28.1%, and households accounted for 5.1%. 63.3% of environmental protection expenditures were 
on waste management services, 14.7% on wastewater management services, 8.3% on protection of 
biodiversity and landscape, 5.4% on protection and improvement of the quality of soil, groundwater and 
surface water, 2.7% for ambient air and climate protection and 5.6% on other environmental protection 
expenditures9. 
 
In EU-27 countries, the ratio of total private and public expenditures on environmental protection to gross 
domestic product was 2.2% in 202310. 
 
 

Graph 11- ENVIRONMENTAL PROTECTION EXPENDITURES BY DOMAINS, (2013-2023)  

 
Source: TURKSTAT, ñEnvironment Protection Expenditure Statistics, 2023ò 
(1) Includes educational activities for environmental protection, activities whose expenditure cannot be divided and activities not elsewhere specified. 
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3.1- Life Expectancy at Birth 
 

     
 
Life expectancy at birth is an indicator of the socio-economic status and quality of life of countries and 
is used to compare the mortality levels of countries and to measure their level of development. This 
indicator varies according to socio-economic conditions and living conditions as well as the effectiveness 
of health services. Life expectancy is generally higher in developed countries. Women generally have 
higher life expectancy than men. 
 
According to TURKSTAT data, life expectancy at birth in Turkiye was 78 years in the period 2013-2015 
and 77.3 years in the period 2021-2023. According to TURKSTAT data, in the period 2021-2023, life 
expectancy at birth is 74.7 years for men and 80 years for women. In general, women live longer than 
men and the difference in life expectancy at birth is 5.3 years11.  
 
According to 2022 data from the Statistical Office of the European Union (EUROSTAT), life expectancy 
at birth in EU-27 countries is 80.6 years in total, 77.9 years for men and 83.3 years for women12. 

 
Table 5- LIFE EXPECTANCY AT BIRTH BY GENDER AND AGE (YEARS) 

 

Period Total Men Women 

2013 78,0 75,3 80,7 

2013-2014 78,0 75,3 80,7 

2013-2015 78,0 75,3 80,7 

2014-2016 78,0 75,3 80,7 

2015-2017 78,0 75,3 80,8 

2016-2018 78,3 75,6 81,0 

2017-2019 78,6 75,9 81,3 

2018-2020 78,3 75,6 81,1 

2019-2021 77,7 75,0 80,5 

2020-2022 77,5 74,8 80,3 

2021-2023 77,3 74,7 80,0 

 
Source: TURKSTAT, Life Tables, 2013-2023 

 
 

3.2-Safe Drinking Water Access Rate 
 

     
 
Lack of access to safe drinking water is a major cause of illness and death due to infectious agents, 
chemical contaminants and poor hygiene. Piped water system relates to piped household water 
connection located inside the dwellings in the city water network. 
 
According to TURKSTAT data, while 95.3% of the non-corporate population in Turkiye benefited from 
piped water systems in 2006, this rate will be 99.76% in 202313. Non-corporate population refers to all 
individuals living in households within the borders of the Republic of Turkiye. It excludes those living in 
schools, dormitories, hotels, kindergartens, nursing homes, hospitals and prisons, and those living in 
barracks and army houses. The share of the world's population with access to an improved water source 
increased from 86% in 2005 to 91% in 2015. 
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Graph 12- NON-CORPORATE POPULATION RATE ACCORDING TO BEING OWNERSHIP OF THE PIPED 

WATER SYSTEM (2006-2023) 

 

 
Source: TURKSTAT 2024 
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4.1- Greenhouse Gas Emissions 
 

 

Greenhouse gas emissions, the country's contribution to climate change and the distribution of this 
contribution by sources are important for monitoring and controlling of emissions and form this pressure 
indicator. 
 
Total greenhouse gas emissions in CO2 equivalent in 2022 increased by 161% compared to 1990. 
According to the results of the greenhouse gas inventory, total greenhouse gas emissions in 2022 
decreased by 2,4% compared to the previous year and were calculated as 558,3 million tons (Mt) CO2 
equivalent (equivalent). Total greenhouse gas emissions per capita in Turkiye were 4.1 tons CO2 
equivalent in 1990, 6.8 tons CO2 equivalent in 2021 and 6.6 tons CO2 equivalent in 202214. 
 
In 2022, greenhouse gas emissions in the EU-27 decreased by 32,51% compared to 1990 levels15.  
By 2022, in CO2 equivalent, EU-27 emissions per capita are 7.0 tons/person16. 
 
Graph 13- CHANGE IN GREENHOUSE GAS EMISSIONS BY YEARS 

 

 
 
Source: TURKSTAT, Greenhouse Gas Emission Statistics, 1990 - 2022 

 

Table 6- CHANGE IN GREENHOUSE GAS EMISSIONS BY YEARS (million tons CO2 equivalent) 

 

1990 2000 2010 2015 2016 2017 2018 2019 2020 2021 2022 

CO2 154,1 232,4 317,6 386,3 404,6 429,4 422,1 404,3 414,4 455,2 441,4 

CH4 51,3 51,5 60,1 60,5 64,1 65,3 69,6 73 73,5 73,9 72,2 

N2O 
22,2 22 24,4 28,6 30,5 31,5 31,6 32,9 36,1 35,9 34,3 

F Component 
Gases 0,4 0,5 3,2 4,6 4,8 5 4,8 5,4 6,2 6,9 10,4 

Total 228 306,4 405,3 480,1 504,1 531,1 528,1 515,6 530,2 572 558,3 

 
 
Source: TURKSTAT, Greenhouse Gas Emission Statistics,1990 ï 2022  
Notes: 
1) Data for 1990-2021 in the table have been revised. 
2) Emissions and emissions from forestry and other land use are not included. 
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4.2- Total Greenhouse Gas Emissions by Sector 
 

 

Looking at the sectoral distribution of greenhouse gas emissions in Turkiye over the years, it is seen 
that the increase in total emissions is mainly due to energy production and consumption. In 2022, the 
largest share in total GHG emissions in terms of CO2 equivalent was energy-related emissions with 
71.8%, agriculture with 12.8%, followed by industrial processes and product use with 12.5%, and waste 
sector with 2.9%. Energy sector emissions in 2022 are estimated to be 400.6 Mt CO2 equivalent, 
industrial processes and product use emissions 69.9 Mt CO2 equivalent, agriculture sector emissions 
71.5 Mt CO2 equivalent. Waste emissions were calculated as 16.3 Mt CO2 equivalent17.  
 
In 2022 the energy sector had the highest GHG emissions in the EU-27, representing 27.41% of the 
total greenhouse gases emitted, followed by transportation, 23.77%, and manufacturing, 20.26% 18. 
 
Graph 14- TOTAL GREENHOUSE GAS EMISSION DISTRIBUTION BY SECTORS OVER THE YEARS 

Source: TURKSTAT, Greenhouse Gas Emission Statistics, 1990 ï 2022 

Table 7- TOTAL GREENHOUSE GAS EMISSION DISTRIBUTION BY SECTORS OVER THE YEARS 

(million tons CO2 equivalent) 

 
Source: TURKSTAT, Greenhouse Gas Emission Statistics, 1990 - 2022  
Notes (1) 1990-2021 data in the table have been revised. 
            (2) Emissions and sinks from forestry and other land use are not included. 
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Energy Industrial processes and product use Agricultural activities Waste Change from 1990 (%)

Years 1990 2000 2010 2015 2016 2017 2018 2019 2020 2021 2022 

Energy 143,1 219,8 290,9 344,0 361,9 381,8 374,7 368,9 369,5 406,5 400,6 

Industrial 
processes 
and 
product 
use 

22,7 26,1 48,6 59,2 63,2 66,1 67,1 58,4 67,2 74,7 69,9 

Agricultural 
activities 51,8 46,0 47,7 59,2 61,7 63,3 68,9 71,5 76,4 75,4 71,5 

Waste 10,3 14,5 18,1 17,7 17,3 16,9 17,3 16,8 17,0 15,4 16,3 

Change 
compared to 
1990 (%) 

- 34,4 77,7 110,6 121,1 132,9 131,6 126,1 132,5 150,9 144,9 
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4.3- Carbon Sinks and Capture 

 
CO2 in the atmosphere can accumulate in the biomass of vegetation and soil as carbon through 
photosynthesis in terrestrial ecosystems. Within the scope of the United Nations Framework Convention 
on Climate Change, any process, activity or mechanism that removes greenhouse gases from the 
atmosphere and retains them is identified as a sink. Sustainable forest management, afforestation, 
increasing forest area, conversion of degraded forests into productive forests (rehabilitation/restoration), 
forest maintenance (silviculture) activities, effective forest protection and forest fire management 
activities of the General Directorate of Forestry are activities that increase the sink potential of forests 
and reduce greenhouse gases. The results of these activities are reflected in the annual amount of CO2 
removed from the atmosphere by the forestry sector in the Land Use, Land Use Changes and Forestry 
(LULUCF) section of the National Greenhouse Gas Inventory Document (NID) reported to the 
Secretariat of the United Nations Framework Convention on Climate Change. In addition, CO2 
sequestered in the category of processed forest products in the LULUCF section of the National 
Greenhouse Gas Inventory Document is also a sink mechanism related to forestry. 
 
According to the data of the LULUCF section of the National Greenhouse Gas Inventory 2024 
Document, the annual Carbon sequestration capacity of Turkeyôs forests is as follows: 

 

¶ In 2022, around 44.75 million tonnes of CO2 equivalent were sequestered (+) in forest areas 
around 23 million hectares. The 2022 value of 558 million tonnes CO2 equivalent means that 
the country has reduced 8% of its emissions by sequestering. 

 

¶ In addition, 13.68 million tonnes of CO2 equivalent sequestration (+) was achieved in 2022 in 
our processed wood products (timber, particleboard, etc.).  

 

¶ 2.3 million tonnes of CO2 equivalent emissions (-) from land uses other than forest areas 
(croplands, pastures, wetlands, settlements and other land uses) in the LULUCF sector. 19,20 

 

¶ Accounting for the above figures, the LULUCF sector in total sequestered 56.09 million tonnes 
of CO2 equivalent in 2022. This amount means that the LULUCF sector reduced 10% of the 
countryôs emissions by sequestering forests and wood products, reducing total national 
emissions from 558 million tonnes to 502 million tonnes CO2 equivalent.  

 
Graph 15- CARBON SINK AREAS AND CARBON CAPTURESIN TURKIYE (1990-2022) (Mt CO2 
equivalent/year) 

 
Source: Turkey National Greenhouse Gas Inventory Document (NID), LULUCF Section, 2024, (https://unfccc.int/documents/644387) 
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Table 8- CARBON SINK AREAS AND CARBON CAPTURES IN TURKIYE (1990-2022) (Mt CO2 equivalent/year) 

Years 1990 1995 2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 2022 

Forests 
63 482  65 300 64 183 66 590 65 691 62 751 62 383 65 286 60 082 53 816 

47 927 33 379 44 755 

Harvested Wood 

Products 
2 948 3 360 4 305 6 280 8 321 12 198 12 298 12 027 12 135 11 783 11 895 15 744 13689 

 
Source: Turkey National Greenhouse Gas Inventory Document (NID), LULUCF Section, 2024, (https://unfccc.int/documents/644387)  

 

4.4- Consumption of Ozone Depleting Substances (ODS) 

 
The indicator is a driving force indicator. Ozone, a gas made of three oxygen atoms (O3), forms a 
protective layer in the stratosphere between 15-50 km above Earth. This ozone layer blocks harmful 
UV-B and UV-C rays from the Sun, making it crucial for sustaining life and protecting human health. 
However, ozone-depleting substances (ODS) are thinning this layer, allowing more harmful UV radiation 
to reach Earth, which can lead to increased skin cancer, cataracts, and immune system issues. 
Protecting the ozone layer is essential for maintaining the planetôs ecological balance and the well-being 
of all living things. 
 
Chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), halon, carbon tetrachloride, and 
methyl chloroform are commonly used ozone- depleting substances, in the field such as refrigerators, 
air conditioners, and fire extinguishers. 
 
T¿rkiye became a party to Montreal Protocol on Substances that Deplete the Ozone Layer in 19 
December 1991 and accepted all its amendments. In November 2021, T¿rkiye accepted also the Kigali 
Amendment as an A-5 (developing) country. T¿rkiye, has successfully completed the necessary 
legislative preparations to implement the phasing out of ODSs by January 1, 2025. The use of 
substances that deplete the ozone layer has decreased by 99.6% in T¿rkiye between 2009 and 202321. 
 

 
Graph 16- CONSUMPTION OF OZONE DEPLETING SUBSTANCES (ODS) IN TURKIYE 

 

 
 Source: Ministry of Environment, Urbanization and Climate Change, Climate Change Directorate, 2024 
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4.5- Precipitation 

 

The indicator is a time series expression of average rainfall per unit area and is an impact indicator. 
In 2023, T¿rkiye areal precipitation was recorded at 641.5 mm. This represents an 11.9% increase 
compared to the long-term annual average of 573.4 mm (1991-2020) and a 27.3% increase compared 
to the previous year's precipitation.  
Considering long-term average precipitation in nationwide, the highest precipitation was on the Rize and 
Artvin coasts in the Eastern Blacksea region with more than 1600 mm, whereas the lowest precipitations 
are recorded within the central parts of Central Anatolia and around ķanlēurfa, Aĵrē and Iĵdēr.  
2008 was the driest year since 1974 (451.6 mm). It has been observed that, during the past five-year 
period, annual precipitation across the country remained below the climatological norm in three of those 

years, whereas in 2023 it exceeded the normal level 22. 
 

Graph 17- TURKIYE-WIDE ANNUAL AREAL PRECIPITATION (mm) 

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Meteorology; 2024 
 
 

In 2023, the Western and Eastern Black Sea coastal regions, as well as the eastern part of Antalya, 
received more than 1000 mm of precipitation. In particular, precipitation levels in Giresun, Rize, and 
Artvin exceeded 1600 mm. Conversely, areas west of Ankara, as well as Konya, Karaman, Aksaray, 
Niĵde, Nevĸehir, Kērēkkale, Iĵdēr, and the southern parts of Kilis, ķanlēurfa, and the eastern regions of 
Aĵrē and Van, recorded less than 400 mm of precipitation. 
In 2023, precipitation has decreased by more than 40% compared to the long-term average in Hatay, 
the eastern part of Iĵdēr, Gaziantep, Kilis, and Mardin. Conversely, and increased by 40-60% in the 
Western Black Sea region, the western part of Eastern Anatolia, as well as in Sinop, Samsun, Ordu, 
Giresun, K¿tahya, Uĸak, Isparta, and Burdur. 
In 2023, provincial precipitation levels decreased compared to the long-term average in Edirne, 
Gaziantep, Hatay, Iĵdēr, Karaman, Kilis, Mardin, Muĵla, Osmaniye, Tekirdaĵ, and Van. Iĵdēr recorded 
the lowest precipitation at 323.6 mm, while Hatay experienced the greatest decrease compared to the 
norm, with a reduction of 42%. In contrast, Rize recorded the highest precipitation at 1776.6 mm, and 
Tunceli experienced wtih the largest increase above normal levels, with a 64% rise. Annual precipitation 
in Tunceli reached its highest level of the past 63 years, while Erzincan recorded its highest level of the 
past 56 years.23 
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Between 1981- 2023 for the whole T¿rkiye, according to the analysis made by drought Standardized 
Precipitation Index (SPI) method, the number of years with drought in 43 years, is 13. 2008 was the 
driest year, and this year has been exceptionally dry. 16 years passed as normal and 14 years as humid. 

2009 was the most humid year with exceptional humidity. The year 2023 was moderately humid.  

Graph 18-DROUGHT SITUATION IN TURKIYE BETWEEN 1981 AND 2023 

 
 
 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Meteorology; 2024 
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4.6- Temperature 

 
This state indicator represents the change in annual average temperature in time series, globally and in 
T¿rkiye.  
In 2023, the global average temperature of oceans and land was 15.0ÁC, 0.5ÁC above the 1991-2010 
average of 14.5ÁC. In 2023, T¿rkiyeôs average temperature was 15.1ÁC, 1.2ÁC above the 1991-2020 
average of 13.9ÁC. In 2023, the lowest temperature was -31.3 ÁC in Erzurum in February and the highest 
temperature was 49.5 ÁC in Sarēcakaya (Eskiĸehir) in August.  
Looking at the 1971-2023 period, the highest annual average temperature in T¿rkiye was 15.5ÁC in 
2010 and the lowest annual average temperature was 11.7ÁC in 1992. There have been positive 

temperature anomalies in T¿rkiyeôs average temperatures since 2007 (except for 2011)24. 

 
Graph 19- AVERAGE ANNUAL TEMPERATURES IN THE WORLD AND T¦RKĶYE 

 
Sources: 
For Global data; National Oceanic and Atmospheric Administration/ U.S. Department of Commerce (NOAA). 2023 
For Turkiye data; Ministry of Environment, Urbanization and Climate Change, Turkish State Meteorological Service, 2023 

 

Map 2- NUMBER OF FROSTY DAYS IN TURKIYE 

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Meteorology, 2024 
 
According to the 1991-2020 climate normals, while the number of frost days in T¿rkiye is 0-22 days in 
the coastal areas, it is over 163 days around Kars, Ardahan, Erzurum, Sivas and Van. 
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Map 3- TREND IN NUMBER OF FROSTY DAYS 

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Meteorology, 2024 
 

 
In the analysis done using the 1960-2020 data, it has been calculated that the number of frost days in 
T¿rkiye tends to decrease significantly in the eastern and inner parts of our country. There is a slight 
increase in the vicinities of Isparta, Burdur, Hopa, Kangal, ¢ankērē, Amasya and Kastamonu. 
 

4.7- Sea Surface Temperature 

 
The indicator refers to the annual change in seawater surface temperature and is an impact indicator. 
 
The main source of weather events and air masses in the atmosphere is the oceans and seas. The most 
accurate indicator of climate change is the warming and cooling of sea water. The warming or cooling 
of seawater changes the ecological structure of the seas and affects many living things, as well as 
closely affecting an important segment of the population that economically benefits from the seas. 
 
Sea water temperature is a meteorological parameter that is not instantly affected by atmospheric 
warming and cooling as in air temperature, warms up and cools down later than land, and therefore its 
temperature does not change rapidly during the day. The most important factors affecting sea water 
temperature are latitude, salinity, deep water and surface currents and the direction of the wind blowing 
during the day. 
 
According to the data of the General Directorate of Meteorology, there is a slight upward trend in the 
long-term average sea water temperatures in Turkiye, while not significant statistically. In order to 
monitor this process, General Directorate of Meteorology continues to carry out sea water temperature 
measurements representative of all our seas. This will provide a higher resolution data source for our 
seas. 
 
In 2023, the average sea water temperatures were 22,6ÁC in the Mediterranean Sea, 20,5ÁC in the 
Aegean Sea, 17.6ÁC in the Sea of Marmara and 16.8ÁC in the Black Sea. Annual average sea water 
temperatures (ÁC) measured in the seas between 1970 and 2023 are given in the following graphs25 
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Graph 20- ANNUAL MEAN SEA SURFACE TEMPERATURES MEASURED IN THE MEDITERRANEAN SEA 

(ÁC) 

 
 

 

Graph 21- ANNUAL MEAN SEA SURFACETEMPERATURES MEASURED IN THE AEGEAN SEA (ÁC) 
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Graph 22- ANNUAL MEAN SEA SURFACE TEMPERATURES MEASURED IN THE BLACK SEA (ÁC) 

 

 
 

Graph 23- ANNUAL MEAN SEA SURFACE TEMPERATURES MEASURED IN THE MARMARA SEA (ÁC) 

 

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Meteorology, 2024 

 
 

4.8- Heating and Cooling Day-Degrees 
 

Knowing the sum of heating or cooling day degrees is important for knowing the energy 

requirement for heating or cooling of buildings and is an indicator of impact. Heating is 

unnecessary if the outdoor temperature is above 15ÁC. The cost of heating is directly 

proportional to the annual Heating Degree Days (HDD). HDD is also used to compare 

the relative harshness of the winter season to previous and longer years. 
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When heating and cooling day-degrees are evaluated in Turkiye; Heating Day-Degrees for 1991-2020 
normals in 220 centers in Turkiye are 2191 Day-Degrees on average, while Cooling Day-Degrees are 
325 Day-Degrees26. 

 
 
Map 4- TURKIYE 1991-2020 AVERAGE HEATING DAYS-DEGREES 

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Meteorology; 2024 
 

 

Map 5- TURKIYE 1991-2020 AVARAGEL COOLING DAYS-DEGREES  

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Meteorology, 2024 
 

4.9. Number of Storm Disasters 
 

 

This indicator shows the change in the number of storm disasters that occurred in Turkiye 
between 1981 and 2023 according to the records of the General Directorate of 
Meteorology and is an impact indicator. 
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Storm disasters are a type of disaster that can be observed in almost all over T¿rkiye. 
There has been an increasing trend in the number of storm disasters in Turkiye, 
especially since the 2000s. The highest number of storm disasters was recorded in the 
years 2021, 2023, 2016 and 2010. 2021 was recorded as the year with the highest 
number of storm disasters27. 

 
Graph 24-1981-2023 DISTRIBUTION OF TOTAL STORM DISASTERS IN T¦RKĶYE BY YEARS 

 

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Meteorology, 2024 
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5 
AIR POLLUTION 
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5.1. Air Pollutant Emissions 
 

 

Air pollutant emissions are important indicators of the pressure affecting air pollution. It contains national emission 

levels of major air pollutants by year and source sector. 

The Ministry of Environment, Urbanisation and Climate Change carries out the studies within the scope of the 

ñProtocol on Long-term Financing of the Cooperative Programme for Monitoring and Evaluation of the Long-

range Transmission of Air Pollutants in Europe (EMEP)ò of the United Nations Economic Commission for Europe 

(UNECE) ñConvention on Long-Range Transboundary Air Pollution (CLRTAP)ò. 

A national inventory of air pollutant emissions is compiled annually and reported through the European 

Environment Information and Observation Network (EIONET) in conjunction with the UNECE Secretariat. The first 

reporting was done in 2011, and improvements are made annually. Emission calculations were performed 

using emission factors taken from the internationally accepted guidance. 

UNECE Convention on Long-Range Transboundary Air Pollution - CLRTAP - entered into force on 13.11.1979 and 

Turkey became a Party on 18.04.1983. 51 countries are parties to the Convention and the Secretariat of the 

Convention is run by the UNECE. 

The convention has 8 protocols. The only protocol to which our country became a party to on 20.12.1985, is the 

ñProtocol on Long-term Financing of the Cooperative Programme for Monitoring and Evaluation of the Long-Range 

Transmission of Air Pollutants in Europe (EMEP).ò The main objective of this protocol is to collect air pollutant 

emission inventories of all parties, to model the inventory data for the EMEP region and to verify the model outcomes 

with air quality measurements at long-range stations. The following studies were conducted under the 

Convention on Long-Range Transmission of Air Pollutants: 

¶ As part of our responsibilities under the EMEP Protocol, emissions inventory reporting has been done 

regularly since 2011 in the form of a time series that is two years behind the current calendar year, in 

accordance with the rules of the Protocol. 

¶ The Informative Inventory Report (IIR), which should be prepared as part of the emissions inventory 

data, is submitted annually, for the first time in 2012. 

¶ The regular meeting of the Task Force on Emission Inventories and Projections was held in Istanbul in 

2013, hosted by our country. At this meeting, our reporting was awarded the ñBest Developed 

Inventory in the Last Three Yearsò prize. The 2015 annual meeting was held in Italy. Our reporting on the 

inventory was awarded in the category ñSignificant Progressò. 

The pollutants that form the basis for reporting are NO
X 

(nitrogen oxides), SO2 (sulphur dioxide), NMVOC (non-

methane volatile organic compounds), NH3 (ammonia), PM10 (particulate matter), PM
2.5 

(fine particulate 

matter), CO (carbon monoxide), and each addition is made as necessary improvements are made throughout 

the year. 

Under the framework of the Convention and the Protocol, ñCountry Reviewò Inspections are organized for 
country reporting periodically according to the determined schedule, and since 2012, the reviews for our country 
have been carried out by the Convention Task Forces in 2012, 2016, 2019 and 2022. 
 
When the status of emissions for the period 1990-2022 covered by the reporting based on 2022 in the graph is 
analyzed; it is seen that emissions may have started the tendency to decrease for many pollutants. 
 
Compared to 2021, it is understood that NMVOC, CO, PM10, emissions have decreased and total of other 
emission totals are claimed steady with a potential to decrease. The time series and changes in emissions 
compared to the previous year are presented in Table 828. 

 
Within the 2022 national emission totals, emissions from electricity generation plants and domestic heating form the majority 
ofthe totals29.  
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Table 9- EMISSION CHANGE TRENDS FOR SO2, NOX, NMVOC, NH3, CO AND PM10 

Change throughout years (%) SO2 NOX NMVOC NH3 CO PM10 PM2,5 

Trend (1990-2022) 379 646 57 43 89 102 490 

Trend (2021-2022) 1 1 -3 -2 -9 -5 -5 

 

Source: Turkeyôs Informative Inventory Report, 2024, Ministry of Environment, Urbanization and Climate Change, General Directorate of 

Environmental Management 

 

Between 2005 and 2022, emissions of four of these pollutants decreased by 81% for SOx, 50% for NOX, 33% 

for NMVOC, PM 2.5 %32 in EU-27 member states30. 

 

Graph 24-EMISSION TOTALS FOR SO2, NOX, NMVOC, NH3, CO, PM 10  and PM 2,5 (1990-2022) 

 

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Environmental Management, 2024 

 
 

5.2- Large Combustion Plants 

 
This indicator is an important pressure indicator affecting air pollution. Large combustion plants use 
large quantities of fuel, mostly fossil fuels, to produce useful forms of energy and have a rated thermal 

power of 50 MW or more. Emissions from large combustion plants account for a large share of total 
anthropogenic pollutant and greenhouse gas emissions. The aim of the legislation on this issue is to 
reduce emissions of acidifying pollutants, particulate matter and ozone precursors. A systematic 
transition to low-carbon and cleaner alternatives in energy production is needed31 
The European Union's policies on air quality, public health and climate change have resulted in a 
reduction in total fuel consumption in combustion plants. It is expected to take more effective measures 
to meet the zero pollution and decarbonization targets under the new Green Deal and to replace fossil 
fuels with renewable sources32. 
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Table 10- NUMBER OF LARGE COMBUSTION PLANTS AND TOTAL THERMAL POWER  

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Environmental Management, 2024 
 

 

5.3- Average Concentrations of PM10 And SO2 In Ambient Air 

 

Concentrations of pollutants in ambient air is a key indicator of air pollution. For this reason, within the 
scope of the "National Air Quality Monitoring Network", data received from air quality monitoring stations 
established in 81 provinces are collected, and made available to public and online via  

www.havaizleme.gov.tr website  and the National Air Quality Monitoring Network Mobile 

Application  is also made available to the public on the website. 
 
According to information from the National Air Quality Monitoring Network, the annual average PM10 and 
SO2 data measured and verified at the 10 stations with the highest pollution in 2023 are presented in 
Table 10. Muĸ station is seen as the highest station in 2023 in terms of annual average PM10 and Hakkari 
station in terms of annual average SO2 value. 
 
Looking at the last five-year period between 2019-2023, Iĵdēr, Malatya, Muĸ and ķērnak stations are 
among the top 10 stations with the highest annual average PM10 values for 5 times; Kahramanmaraĸ 
and Batman station for 4 times; Aĵrē, Kilis and Osmaniye stations had for 3 times. In the last five years, 
Hakkari and Manisa stations were among the top 10 stations with the highest annual SO2 averages for 
5 times; Tunceli and ķanlēurfa stations for 4 times33. 
 
Table 11- AIR QUALITY MONITORING STATIONS WITH THE HIGHEST PM10 AND SO2 AVERAGES FOR 2023 

Station Name PM10 

(ɛg/m3)* 
 Station Name SO2 

(ɛg/m3)* 

Muĸ 96  Hakkari 83 

Iĵdēr 85  Bolu 60 

Batman 82  Manisa 34 

ķērnak 75  ķanlēurfa 31 

Kahramanmaraĸ 74  Kahramanmaraĸ 26 

Malatya 72  Uĸak 21 

Aĵrē 70  Muĵla 20 

Denizli 68  ķērnak 20 

Osmaniye 65  Edirne 19 

Kilis 64  Tunceli 19 

* Validated hourly average data from the stations were evaluated based on those with 90% and above. 

MHTM: Marmara Clean Air Center 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of EIA, Permitting and Inspection, Department of Laboratory, Measurement and Monitoring, 
2023 
 

 2018 2019 2020 2021 2022  

Thermal 
Input 
MWth 

QUANTITY Thermal 
Input MWth 

QUANTITY Thermal 
Input MWth 

QUANTITY Thermal 
Input MWth 

QUANTITY Thermal 
Input MWth 

QUANTITY Thermal 
Input MWth 

50-100 
mwth 

58 3.172 45 2.895 46 2.662 46 2.790 34 2.121 

100-300 
mwth 

33 5.422 40 6.346 41 6.546 37 5.944 36 5.705 

300-500 
mwth 

30 1.253 31 12.890 35 14.425 37 15.311 31 12.984 

>500 
mwth 

93 187.806.773 92 184.190.675 86 174.953.024 87 154.352.244 68 64.304.244 

TOTAL 214 187.816.620 208 184.212.806 208 174.976.657 207 154.376.289 169 64.325.054 

  

   

http://www.havaizleme.gov.tr/
http://www.havaizleme.gov.tr/


44 
 

Chart 25 shows the average concentrations of PM10 over the past five years. Accordingly, in 2023, the 
national limit value and the European Union limit value were exceeded by 10%. 

 
Graph 25- 26 PM10 CONCENTRATIONS OVER THE LAST FIVE YEARS (2019-2023) 

 
 
Source: Ministry of Environment, Urbanization and Climate Change, EIA, General Directorate of Permitting and Inspection, Department of Laboratory, Measurement and Monitoring, 
2023 
 
Within the scope of "Clean Air Action Plans" in order to improve air quality; studies are carried out 
continuously, to increase the effectiveness of measures related to control of fuel type used for heating, 
improve combustion systems, sheathing systems in buildings, training of boiler operators and reducing 
pollution loads caused by motor vehicles. Both local governments, the Ministry of Environment, 
Urbanization and Climate Change and Provincial Directorates continue their efforts to control air 
pollution. 

 

5.4- Number of Exceedances of Air Quality Limit Values 

 
It is a state indicator that shows how often air pollution rises above the limit values. An increase in the 
number of exceedances indicates that the air quality is deteriorating. 
 
In the By-Law on Air Quality Assessment and Management (BAQAM) since 2009, gradual reduction in 
limit values have been applied for air quality parameters every year. The fact that the limit values 
specified in the BAQAM are reduced a little more every year and the continuous increase in the number 
of stations measurement stations play a role in the increase in the total number of exceedances. 
 
In 2023, the daily limit value was determined as 40 ɛg/m3 for the PM10 parameter and 125 ɛg/m3 for the 
SO2 parameter. In 2023, the total number of exceedances is 29777 for the PM10 parameter and 185 for 
the SO2 parameter34. 
 

5.5- Number of Air Quality Monitoring Stations 

 
The indicator is a response indicator and monitors the number and characteristics of monitoring stations 
to ensure improved data on air quality. 
 
380 stations in our country have been installed in both source-based and zone-based categories in 
accordance with the European Union norms. During the establishment of the stations, the air quality 
preliminary assessment studies carried out by our Ministry were taken into account. 

2019 2020 2021 2022 2023

PM10 47 47 49 49 44

EU limit value 40 40 40 40 40

National limit value 40 40 40 40 40
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PM10 parameter is measured in 335 stations, PM2.5 in 195, SO2 in 296, NOX in 297, O3 in 217 and CO 
parameter in 203 stations35. 
 
At the latest stage, The Ministry continues Air Quality Monitoring activities country-wide with 380 
established stations in the National Air Quality Monitoring Network. 
 

Graph 26- NUMBER OF AIR QUALITY MONITORING STATIONS BY YEAR 

 
 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of EIA, Permit and Inspection, Department of 

Laboratory, Measurement and Monitoring, 2024 

 

5.6- CƻǊŜǎǘ 9ŎƻǎȅǎǘŜƳ 9ȄǇƻǎŜŘ ǘƻ tƻƭƭǳǘŀƴǘǎ ǎǳŎƘ ŀǎ hȊƻƴŜ όhїύΣ {ǳƭŦǳǊ 5ƛƻȄƛŘŜ ό{hіύΣ 
!ƳƳƻƴƛŀ όbIїύ ŀƴŘ bƛǘǊƻƎŜƴ 5ƛƻȄƛŘŜ όbhіύ 
 

 
This indicator is very important for monitoring and assessment of air quality in intensive monitoring Level 
II areas established to monitor the health status of forests, firstly because air pollutants can have direct 
negative impacts on forest trees and forest ecosystems, and secondly because knowledge on 
concentration of pollutants in the atmosphere can facilitate the improvement of dry deposition estimates 
in forest areas. For this reason, the determination of the effects of ozone (O3), nitrogen dioxide (NO2), 
sulfur dioxide (SO2) and ammonia (NH3) air pollutants, which have direct effects on vegetation, on forest 
ecosystems and whether the component concentrations exceed the specified limit values are monitored 
with aspirations to maintain maximum continuity.  
 
In 2022, 1800 samples were taken for the measurement of Sulfur dioxide (SOϜ), Ammonia (NHϝ), Ozone 

(Oϝ) and Nitrogen dioxide (NOϜ) pollutants related to air quality in 18 intensive monitoring Level II 
observation areas and 1584 samples were taken in 2023. According to the results of the measurements 
made for 9 months covering the period from April to December in 2022 and for 7 months covering the 
period from June to December in 2023, the measurements of NHϝ, NOϜ, SOϜ and Oϝ pollutants were 
within the lower and upper limit value range 36. 

Pollutant Reasonable Value Ranges for Level II Stations according to ICP Forests program; 

For Oϝ the lower limit is 5 Õg/mį and the upper limit is 200 Õg/mį; for SOϜ and NOϜ the lower limit is 0.2 

Õg/mį and the upper limit is 40 Õg/mį; for NHϝ the lower limit is 0.1 Õg/mį and the upper limit is 40 Õg/mį. 

2005 2006 2007 2008 2009 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Number of Air Quality Monitoring Stations 36 36 81 92 100 123 169 186 210 253 300 339 350 355 360 365 365 380
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6 
WATER ï WASTE WATER 
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6.1-Use of Freshwater Resources 
 

 
This indicator is a pressure indicator and shows the use of freshwater resources (surface and 
groundwater) to meet the water needs of the household, industrial and agricultural sectors. Water use 
is an indicator of pressure on freshwater resources. 
 
According to DSĶ data, sectoral water use for 2024 is 48.7 billion mį (79%) in Irrigation, 13 billion mį 
(21%) in drinking, utilization and industry, total water use is 61.7 billion mį 37. Based on TURKSTAT data 
for other water use data, a total of 18.2 billion mį of water was withdrawn from water resources by 
municipalities, villages, manufacturing industry workplaces, thermal power plants, Organized Industrial 
Zones (OIZ) and mining enterprises in 2020, while a total of 19.2 billion mį of water was withdrawn in 
2022. In 2022, 56.8% of the water abstracted was supplied from the sea and a total of 43.2% was from 
freshwater resources, of which, 22.1% from groundwater and 21.1% from surface water. 94% of the 
water withdrawn from the sea was provided for cooling purposes38. 
 
Tablo 12- AMOUNT OF WATER ABSTRACTED FROM WATER RESOURCES BY USES (billion mį /year) 

 
(*) No information available. 

(c) Confidential data 

Note: TURKSTAT data includes the use of sea water. 

Sources: For ñIrrigationò figures, the source is the amount of surface and groundwater taken from the Ministry of Agriculture and Forestry, General Directorate of State Hydraulic 
Works (DSĶ), http:// www.dsi.gov.tr/dsi-resmi-istatistikler. 

For other data; TURKSTAT ñWater and Wastewater Statistics, 2022ò Newsletter 

 

Graph 27- WATER CONSUMPTION BY SECTOR, (2010-2024) 

 
 
 
 

2010 2012 2014 2016 2018 2020 2021 2022 2023 2024

Irrigation 76,4 74,2 70,9 71,3 71,5 76,8 77 77 77 79

Drinking-Usage-Industry 23,6 25,8 29,2 28,7 28,5 23,2 23 23 23 21
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Years 2008 2010 2012 2014 2016 2018 2020 2022 

Municipalities 4,55 4,78 4,94 5,23 5,83 6,19 6,49 6,67 

Villages 1,22 1,01 1,04 0,43 0,38 0,39 0,42 0,39 

Manufacturing industry 
workplaces 

1,31 1,56 1,79 2,20 2,12 2,68 2,60 2,80 

Thermal power plants 4,54 4,27 6,40 6,53 8,61 7,87 8,28 8,88 

Organized industrial zones 0,11 0,11 0,14 0,14 0,15 0,16 0,18 c 

Mining operations é (*) 0,05 0,11 0,21 0,23 0,24 0,27 c 

Irrigation 33,77 38,15 41,55 35,85 43,06 43,95 44,0 44,0 

Total  49,95 55,96 50,59 60,38 61,48 62,24 63,23 
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The water exploitation index (WEI) is obtained by dividing the average annual total amount of water 
abstracted from freshwater by the average annual total renewable freshwater resources at the country 
level, expressed as a percentage. 

 
The average annual precipitation in Turkiye is approximately 574 mm, which corresponds to an average 
of 450 billion m3 of water per year. Our country's average annual consumable surface and groundwater 
potential is 112 billion cubic meters, 61.7 billion cubic meters of which are currently in use. The annual 
per capita usable water amount in our country was 1.308 cubic meters per year in 202439. 
 
 

6.2- Oxygen Consuming Substances in Rivers 

 
The most important indicator of the oxygenation state in water bodies is biochemical oxygen demand 
(BOD), a parameter which indicates the demand of aquatic organisms for oxidizable organic matter in a 
water body. In addition, ammonium is also a parameter that causes oxygen consumption in water 
bodies. The indicator ñOxygen Consuming Substances in Riversò is a state indicator that shows the 
current status and trends of ammonium nitrogen (NH4-N) and BOD in rivers. 

 
The results of the monitoring programs carried out by the Ministry of Agriculture and Forestry in different 
basins are evaluated according to the criteria specified in the ñBy-Law on Surface Water Quality 
Managementò (Annex-5, Table 2), and the current status with respect to the parameters BOD and NH4-
N is determined. 

 
It has been determined that the water quality in terms of BOD parameter in the measured basins is at 
the level of Class I (very good) in the EasternMediterranean and Kēzēlērmak Basins, and Class I-II (very 
good/good) in the Eastern Black Sea, Antalya and Konya Closed Basins. On the other hand, in the 
B¿y¿k Menderes Basin, which is under intense urban, agricultural and industrial pressure, the water 
quality is worse in terms of BOD parameter and it has reached to Class III (moderate) levels mostly. In 
addition, water quality in terms of NH4-N parameter is Class I in EasternMediterranean, Kēzēlērmak, 
Antalya, Eastern Black Sea and Konya Closed Basins, and mostly Class I in B¿y¿k Menderes Basin, 
although it is observed at Class II-III levels in some stations in this basin 40. 
 
Graph 28- BUYUK MENDERES BASIN BIOCHEMICAL OXYGEN DEMAND (mg/L O2) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
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Graph 29- ANTALYA BASIN BIOCHEMICAL OXYGEN DEMAND (mg/L O2) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 
Graph 30-KONYA CLOSED BASIN BIOCHEMICAL OXYGEN DEMAND (mg/L O2)) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
 

Graph 31- EASTERN MEDITERRANEAN BASIN BIOCHEMICAL OXYGEN DEMAND (mg/L O2) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
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Graph 32-EASTERN BLACK SEA BASIN BIOCHEMICAL OXYGEN DEMAND (mg/L O2) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
 
Graph 33-KIZILIRMAK BASIN BIOCHEMICAL OXYGEN DEMAND (mg/L O2) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 

 

Graph 34- BOD CONCENTRATION CHANGE OVER THE YEARS  

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
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In terms of BOD parameter, the change of water quality in the basins over the years was 
evaluated by considering the median concentrations. While the water quality class is 
maintained in Eastern Mediterranean and Konya Closed Basins where 2022 data is 
available, it can be said that there was a decline in the water quality of some stations in the 
Antalya Basin from Class I to Class II, but the environmental target was achieved. According 
to the 2021 data, while the water quality class is generally maintained in Eastern Black Sea 
Basin, an improvement in water quality is observed in the Kēzēlērmak Basin. In B¿y¿k 
Menderes Basin, on the other hand, there is a relative increase compared to previous years 
and Class III (moderate) water quality level is observed. 
 
 
Graph 35-B¦Y¦K MENDERES BASIN NH4 -N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 

 

 
Graph 36-EASTERN BLACK SEA BASIN NH4-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
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Graph 37-KIZILIRMAK BASIN NH4-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
 
 

Graph 38-EASTERN MEDITERRANEAN BASIN NH4-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 
Graph 39-KONYA CLOSED BASIN NH4-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
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Graph 40-ANTALYA BASIN NH4-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
 
 

Graph 41- CHANGE OF NH4-N CONCENTRATION IN BASINS BY YEARS (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
 
 

In terms of NH4-N parameter, the change of water quality in the basins over the years was evaluated 
by considering the median concentrations. Compared to other years, it can be said that water quality 
has improved in all basins in 2021 and it is at class I (very good) water quality level. According to 2022 
data, the water quality class is maintained in Eastern Mediterranean, Antalya and Konya Closed Basins. 
 
 

6.3. Nutrients in Fresh Water Resources 
 

 

High levels of nitrogen and phosphorus entering the water bodies from urban, industrial, and agricultural 
areas can cause eutrophication. This indicator is a state indicator and is used to show current nutrient 
levels and their temporal and spatial variations. Changes in the parameters total nitrogen (TN), nitrate-
nitrogen (NO3-N), and orthophosphate-phosphorus (o-PO4-P) in water bodies over time were examined 
as part of this indicator. 
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The results of the monitoring programs carried out by the Ministry of Agriculture and Forestry in different 
basins are evaluated according to the criteria specified in the ñBy-Law on Surface Water Qualityò, Annex-
5, Table 2, and the current status is determined with respect to the parameters TN, NO3-N and o-PO4-
P.  In the monitored basins, in terms of NO3-N parameter, the water quality of the Eastern Mediterranean, 
Eastern Black Sea, Antalya and Konya Closed Basins is at Class I (very good) level and it varies around 
Class I-II (very good/good) levels in the Kēzēlērmak and B¿y¿k Menderes Basins. Furthermore, with 
respect to the parameter TN, the water quality is observed as Class I in Eastern Mediterranean, Eastern 
Black Sea, Antalya and Konya Closed Basins, Class I-II in Kēzēlērmak Basin, and mostly Class II in B¿y¿k 
Menderes Basin along with Class I water quality at some stations. For the parameter O-PO4-P, the water 
quality is described as Class I in Eastern Black Sea and Kēzēlērmak Basins I, Class I-II in Eastern 
Mediterranean Basin, Class I-II in Antalya Basin except for only one station as Class III, and Class II in 
Konya Closed Basin. Although B¿y¿k Menderes Basin is mostly Class III (moderate) in terms of O-PO4-
P parameter, it can be said that some stations in the basin display water quality level of Class I 41. 
 

Graph 42-B¦Y¦K MENDERES BASIN NO3-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
 

Graph 43- EASTERN BLACK SEA BASIN NO3-N (mg/L) 

  

Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
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Graph 44-ANTALYA BASIN NO3-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 

Graph 45-EASTERN MEDITERRANEAN BASIN NO3-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 
 

Graph 46-KIZILIRMAK BASIN NO3-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
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Graph 47-KONYA CLOSED BASIN NO3-N (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 
 

Graph 48- CHANGE OF NO3-N CONCENTRATION IN BASINS BY YEARS 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 
In terms of NO3-N parameter, the change of water quality in the basins over the years was 
evaluated by considering the median concentrations. Compared to other years, it can be said 
that in 2021, water quality has improved in Eastern Mediterranean, Kēzēlērmak and Konya 
Closed Basins and observed as Class I (very good) levels. Although there is a relative increase 
in pollutant concentrations in Eastern Black Sea, Antalya and B¿y¿k Menderes Basins in 2021, 
Class I water quality level is maintained in all basins considering median concentrations. 
According to 2022 data, it is observed that the water quality class is maintained and 
environmental targets are achieved in Eastern Mediterranean, Antalya and Konya Closed 
Basins.  
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Graph 49-B¦Y¦K MENDERES BASIN TN (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
 
 

 
Graph 50-EASTERN BLACK SEA BASIN TN (mg/L)  

 
 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 

 

Graph 51-ANTALYA BASIN TN (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
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Graph 52-EASTERN MEDITERRANEAN BASIN TN (mg/L)  

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 

Graph 53-KIZILIRMAK BASIN TN (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
 
 

Graph 54-KONYA CLOSED BASIN TN (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 



59 
 

Graph 55- CHANGE OF TN CONCENTRATION IN BASINS BY YEARS 

 
 Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 
In terms of TN parameter, the change of water quality in the basins over the years was evaluated by considering 
the median concentrations. Compared to other years, it can be said that in 2021, water quality has improved in 
Eastern Mediterranean, Kēzēlērmak and Konya Closed Basins and observed as Class I (very good) levels. 
Although there is a relative increase in pollutant concentrations in the Eastern Black Sea and Antalya Basins 
in 2021, Class I water quality level is maintained. Only in B¿y¿k Menderes Basin, Class II water quality level is 
seen with the increase in concentration in 2021. According to 2022 data, it is observed that the water quality 
class is maintained and environmental targets are achieved in Eastern Mediterranean, Antalya and Konya 
Closed Basins. 
 

Graph 56-B¦Y¦K MENDERES BASIN o-PO4-P (mg/L) 

 
 Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 
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Graph 57-ANTALYA BASIN o-PO4-P (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
 

 

Graph 58-KONYA CLOSED BASIN o-PO4-P (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 
Graph 59-EASTERN MEDITERRANEAN BASIN o-PO4-P (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 

 
 



61 
 

Graph 60-EASTERN BLACK SEA BASIN o-PO4-P (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 

 

Graph 61-KIZILIRMAK BASIN o-PO4-P (mg/L) 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2023 

 
Graph 62- CHANGE OF O-PO4-P CONCENTRATION IN BASINS BY YEARS 

 
Source: Ministry of Agriculture and Forestry, General Directorate of Water Management; 2024 
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In terms of o-PO4-P parameter, the change of water quality in the basins over the years was evaluated by considering the median 
concentrations. Compared to other years, in 2021, the water quality has deteriorated by 1 (one) level in Antalya and B¿y¿k Menderes 
Basins, and observed as Class II (good) in Antalya and Class III (moderate) in B¿y¿k Menderes Basin, respectively. While Class I (very 
good) water quality is determined in terms of o-PO4-P parameter in EasternMediterranean, EasternBlack Sea and Kēzēlērmak Basins, it is 
observed and maintained as Class II in Konya Closed Basin as well. According to 2022 data, water quality is deteriorated from Class I to 
Class III in EasternMediterranean Basin, water quality is improved from Class II to Class I in Antalya Basin and Class II water quality class 
is maintained in Konya Closed Basin. 
When a general evaluation is made for all basins; it is seen that B¿y¿k Menderes Basin is the most polluted basin in terms of all parameters. 
The reason for this can be attributed to the intensive industrial and agricultural activities carried out in the basin and th e high urban 
pressures. For the other basins, the water quality is generally at Class I-II level, but it maintains its current quality compared to the past 
years and meets the water quality targets 42. 

 

6.4- Chlorophyll-a Concentration in Coastal and Marine Waters 

 
As an indicator of phytoplankton biomass, chlorophyll-a is the major element in photosynthesis. This mechanism is essential for the 
production of primary organic matter in the nutrient cycle. The organic load and organic wastes generated in the euphotic zon e and 
produced in the connected productions settle deeper in the water column. In the meantime, they consume the oxygen dissolved in the 
water and, through bacterial degradation, reduce the oxygen required for life. 
 
Laboratory, Measurement and Monitoring Department of the Ministry of Environment, Urbanization and Climate Change implemented the 
ñIntegrated Marine Pollution Monitoring Programò with the coordination of the TUBITAK-Marmara Research Center. 
In this program, the quality and pollution status in the Mediterranean Sea, the Aegean Sea, the Sea of Marmara and the Black Sea are 
determined through various indicators in monitoring studies.  
Marine pollution and quality are assessed on the basis of water management units (WMUs). Water Management Units, or Coastal Water 
Bodies, define a section of surface water designated according to important surface water characteristics; such as physical, 
hydromorphological, ecological, and pressure analyses. They are the smallest management units covered by the Water Framework 
Directive 
In this section, chlorophyll-a distributions in coastal and marine waters are evaluated within the scope of the data and evaluations produced 
within the scope of the DEN-ĶZ Program. 
 
The spatial variations of the mean values of chlorophyll-a in the surface waters (0-10m) of the Mediterranean Region for the summer and 
winter periods of 2014-2023 are shown in Graph 63. As can be seen, during the winter period, primary production and indicator biomass 
increased in water management units (WMUs) areas (especially in the WMUs covering Mersin and Iskenderun bays) fed by nutrient salts 
carried by high-flow rivers and urban wastewaters. During dry summer periods, relatively low chlorophyll-a values were measured as a 
result of reduced terrestrial pressures.  
In the Aegean Sea, in general, the North Aegean has higher chlorophyll-a values than the Central and South Aegean, and the Gulf of Izmir 
stands out from all Aegean Sea chlorophyll-a concentrations. In 2023, the highest chlorophyll-a concentration was found in Izmir Bay. At 
station IZMSW2 (Izmir Inner Gulf), the chlorophyll-a concentration reached 5.46 Õg/L in winter and 19.62 Õg/L in summer. Relatively high 
concentrations were measured in the Meri­ River, G¿ll¿k Bay, Akb¿k Bay, Bakēr­ay and B¿y¿k Menderes Mouth. In 2023, precipitation 
amounts decreased and temperature averages were high, which affected the productivity of the Aegean Sea, and this was clearly  observed 
in chlorophyll-a values (Graph 64). 
 
In 2023, chlorophyll-a values in the Black Sea were measured between 0.27 - 2.33 Õg/L in winter and 0.15 - 1.163 Õg/L in summer. 
Between 2014 and 2023, relatively high values were observed in the winter period at the stations on the coasts of Istanbul and Samsun, 
Yeĸilērmak River, Fatsa and Filyos River, and in the summer period at the stations on the Sakarya River, Black Sea Ereĵlisi coast and 
Samsun discharge control stations. In 2023, a dry and above-seasonal winter season affected productivity and low chlorophyll-a values 
were measured (Graph 65).  
 
When the periods measured in the Marmara Sea between 2014 and 2023 are evaluated, it is seen that MRM04 (Bandirma) and 
MRM11/MRM16/MRM17/MRM19 (K¿­¿k­ekmece, Izmit and Gemlik Bays) and the water boides under the influence of Susurluk region 
(MRM01, MRM02, MRM03, MRM20 and MRM21) were at the highest values in winter and spring periods. Izmit Bay, Gemlik Bay and 
Bandirma Bay are the regions with excessive reproduction due to activities such as industrial, domestic and port activities a nd this is also 
evident from the chlorophyll-a values. In 2023, the surface layer varied between 0.26-7.90 Õg/L. In 2023, low precipitation and temperatures 
above seasonal normals are thought to have affected productivity even in the productive winter period (Graph 66).  
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Graph 27- COMPARISON OF MEDITERRANEAN SURFACE WATER CHLOROPHYLL-A CONCENTRATIONS 

2014-2023 

 

      
 
 
 

 
 
Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Mediterranean Sea Final Report, 2023), Gebze-Kocaeli.  
 

 
 
Graph 64- COMPARISON OF AEGEAN SEA SURFACE WATER CHLOROPHYLL-A CONCENTRATIONS 2014-2023 

 

 
Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Aegean Sea Final Report, 2023), Gebze-Kocaeli.  
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Graph 65- COMPARISON OF BLACK SEA SURFACE WATER CHLOROPHYLL-A CONCENTRATIONS 2014-

2023 

 

 

 
Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Black Sea Final Report, 2023), Gebze-Kocaeli. 

 

 

Graph 66- COMPARISON OF MARMARA SEA SURFACE WATER CHLOROPHYLL-A CONCENTRATIONS 
2014-2023 

 

 

 
Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Marmara Sea Final Report, 2023), Gebze-Kocaeli. 
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6.5- Nutrients in Coastal and Marine Waters 
 

 
The nutrient indicator is a state indicator used to show geographic variations in current nutrient concentrations and trends over time. 
Nitrogen and phosphorus loads from urban, industrial, and agricultural areas transported/discharged to the sea can cause eutrophication. 
Laboratory, Measurement and Monitoring Department of the Ministry of Environment, Urbanization and Climate Change has implemented 
the ñIntegrated Marine Pollution Monitoring Programò with the coordination of the TUBITAK-Marmara Research Center. Under this 
program, the quality and pollution status of seas are determined based on various indicators through monitoring studies in the 
Mediterranean Sea, Aegean Sea, Marmara Sea, and Black Sea. 
 
In this section, changes and distributions of nutrients in coastal and marine waters are evaluated within the scope of the data and 
assessments produced within the scope of the DEN-IZ Program. Surface dissolved inorganic nitrogen (DIN), nitrite-nitrate nitrogen (NOx), 
ortho-phosphate (PO4

-3) and total phosphorus (TP) concentrations were evaluated in the surface distribution of nutrients. 
 
Assessment of marine pollution and quality is evaluated in water bodies also called water management units (WMUs). Water management 
units or coastal water bodies define a surface water section designated according to key surface water characteristics such as physical, 
hydromorphological, ecological, and pollution status. They are the smallest management units in line with the Water Framework  Directive. 
Concentrations of dissolved inorganic nitrogen (DIN), silicate (Si), nitrite-nitrate-nitrogen (NOx), and total phosphorus (TP) were assessed 
in the surface water. 
 
According to the results of the summer and winter periods of the last 8 years in the Mediterranean Region; seasonal and spatial changes 
of surface water DIN values are much more pronounced than PO4 and TP changes in the same areas. The main reason for this is that 
high flow river waters rich in nitrate and silicate concentrations during the winter period and small rivers (streams) with h igh flow rates, 
especially in rainy winter months, and terrestrial loads and precipitation that mix with coastal areas increase surface water  dissolved 
nitrogen values. Seasonally, NOx concentrations in coastal marine areas, which are affected by inputs due to rivers with  increased flow 
rates in winter and precipitation, increased significantly in winter. This seasonal change is in line with the high PO4, TP and low SDD values 
measured in the same periods in the eastern region water bodies where terrestrial pressures are prominent. In the water managemnet 
unit (WMU) scale comparison, the highest Si and NOx values were measured in the surface waters of the WMUs located in Iskende run 
and Mersin Bay, which are influenced by the large river inputs in the region. The lowest values were naturally observed in coastal waters 
in the Gulf of Antalya and the Finike region, where the continental shelf is narrowing, covering reference points and offshore areas, where 
river inputs have weakened considerably. (Graph 67). When the river inputs in the Aegean Sea are evaluated according to the Surface 
Water Quality Regulation (SWQRR) considering the data of the winter period when precipitation and mixing increase, it is obse rved that 
EGE16 (Meri­ River impact area and Saroz Bay coasts), EGE15 (¢anakkale Strait outflow), EGE09 and 10 (Izmir Bay-Gediz River impact 
area) and EGE06 (B¿y¿k Menderes) are under eutrophication risk (Graph 68). 
 
The highest dissolved inorganic nitrogen (nitrate+nitrite+ammonium nitrogen) values in the Black Sea between 2014 and 2023 were 
measured in the surface waters of the Black Sea, which are fed by the river inputs (Sakarya, Filyos, Kēzēlērmak and Yeĸilērmak) whose 
flows increase with increasing precipitation in the winter season. The regional distribution of TP concentrations showed very similar 
changes. It is significantly higher in KAR08 in Samsun compared to the other WMUs. Nitrogen and phosphorus concentrations are  very 
low in the surface waters of areas outside the river influence in the Black Sea. Silicate concentrations, like other nutrients, did not stay 
constant at a certain average value and oscillated along the Black Sea coasts and over the years. However, the highest silicate values  
were observed in areas where terrestrial inputs were more dominant (Graph 69). 
 
Comparing the years 2014-2023 in the Marmara Sea, high phosphorus compounds were observed in MAR04 (Bandērma Bay) and Susurluk 
influenced water bodies (MRM01-02- 03- 21). Dissolved Inorganic Nitrogen (nitrate+nitrite+ammonium nitrogen) was measured in high 
concentrations in regions representing Istanbul and Izmit Bay, Gemlik Bay, Susurluk River coastal areas. However, there are also 
variations amog the years. When the years 2014- 2023 are analyzed, 2023 has lower concentrations in all nutrients than the other years. 
This is thought to be due to low precipitation and temperatures above seasonal normals in 2023. However, the values are high in areas 
where pressures are high and in the gulf regions where water residence time is long and currents are low (Graph 70). 
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Graph 67- COMPARISON OF MEDITERRANEAN SEA SURFACE WATER NUTRIENT PARAMETERS 2014-

2023 

 
Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Mediterranean Sea Final Report, 2023), Gebze-Kocaeli.  
 

 
Graph 68- COMPARISON OF AEGEAN SEA SURFACE WATER NUTRIENT PARAMETERS 2014-2023 

 

 
Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Aegean Sea Final Report, 2023), Gebze-Kocaeli.  
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Graph 69- COMPARISON OF BLACK SEA SURFACE WATER NUTRIENT PARAMETERS 2014-2023 

    

    

                        
Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Black Sea Final Report, 2023), Gebze-Kocaeli. 
 

 
 

Graph 70- COMPARISON OF MARMARA SEA SURFACE WATER NUTRIENT PARAMETERS 2014-2023 
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Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Marmara Sea Final Report, 2023), Gebze-Kocaeli.  

 

6.6- Oxygen Concentrations in the Marine Waters 
 

 

 

One of the most important indicators of environmental status is the amount of dissolved oxygen. In terms of ecosystem health,  it 
is known that the dissolved oxygen levels in the intermediate and bottom layers is about 4-5 mg/L. The gradual decrease of 
oxygen in the bottom waters (in deep bottom waters and in the bottom/soil waters of the gulfs) increases the risk of the extinction 
of life and the formation of hydrogen sulfide. 
 
Laboratory, Measurement and Monitoring Department of the Ministry of Environment, Urbanization and Climate Change 
implemented the ñIntegrated Marine Pollution Monitoring Programò with the coordination of the TUBITAK-Marmara Research 
Center. In this program, the quality and pollution status in the Mediterranean Sea, the Aegean Sea, the Sea of Marmara and the 
Black Sea are determined through various indicators in monitoring studies. 
 
Mediterranean Sea concentration values during the winter period varied between 7.5-8.5 mg/L. During the summer period, 
dissolved oxygen values decreased with the warming of the surface waters and the increase in salinity levels and varied between 
6.05-6.85 mg/L (Graph 71). 
 
Aegean Sea DO values varied between 5.0-8.9 mg/L in the winter period and between 5.1 - 7.9 mg/L in the summer period, with 
an average value of 6.3 mg/L. Values at >200 m depth are in the range of 5.0-7.0 mg/L. Below 200 m depth the values are in the 
range of 5.3-6.8 mg/L. The lowest bottom DO oxygen value in Izmir Inner Gulf was measured in the summer period of 2023. 
Although these values emphasize that DO does not pose a risk in terms of eutrophication for the Aegean Sea, it is recommended 
that the bottom oxygen distributions and their temporal changes should be carefully monitored, especially in risky water bodies, 
especially in risky gulfs in terms of nutrient and chlorophyll production (Graph 72). 

 

In the Black Sea DO (5-10 mg/L), which is highly variable from the surface to about 70 m depth, started to decrease after this 
layer (oxycline) (<14.5 sigma-t). With the effect of winter mixing, the dissolved oxygen profile of about 50-70 meters showed a 
homogeneous distribution. In summer measurements where the thermocline layer was observed, dissolved oxygen was generally 
measured at the maximum fluorescence depths. At 14.5-15.5 sigma-t (density) values (Oxycline-Nitricline), DO began to deplete 
and completely depleted at 16.2 sigma-t (> å130m). These values reflect the general oxygen characteristics of the Black Sea 
(Graph 73). 

 

Since the western part of the Sea of Marmara is under the influence of Mediterranean waters, the lower layer DO values of this 
region have relatively higher values in the intermediate layer and lower waters of other regions. However, in the intermediate layer 
and bottom waters of the gulf regions (depth <100 m) and especially in the bottom and sometimes intermediate layer waters of 
the northern sea stations (depth>200 m), dissolved oxygen values of <1 mg/L were always reached. These values can be as low 
as <0.5 mg/L in some places. The largest factor in the oxygen depletion is the exposure of the Marmara Sea to diffuse, industrial 
and urban pressures (Graph 74). 
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Graph 71- REGIONAL DISTRIBUTION OF SURFACE WATER DISSOLVED OXYGEN VALUES IN THE 
MEDITERRANEAN SEA IN 2023 

        
           a)Surface Water, Winter 2023                                 b) Surface Water, Summer,2023  
 

      
a) Bottom water, Winter 2023                                       b) Bottom water, Summer 2023  

 
 
 
Graph 72- WINTER AND SUMMER DISSOLVED OXYGEN PROFILES IN AEGEAN SEA IN 2023   

   

a) Winter 2023      b)Summer 2023 
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Graph 73- WINTER AND SUMMER DISSOLVED OXYGEN PROFILES IN THE BLACK SEA IN 2023 

 

   

a) Winter 2023     b) Summer 2023 

 
 
 

Graph 74- WINTER AND SUMMER DISSOLVED OXYGEN PROFILES IN MARMARA SEA IN 2023 

 

a) Winter 2023                                    b) Spring 2023 

 

 

c) Summer 2023  

 
Source: ¢ķĶDB-¢EDĶDGM& T¦BĶTAK-MAM (2023). Integrated Marine Pollution Monitoring Program (DEN-ĶZ 2014-2023). (Marmara Sea Final Report, 2023), Gebze-Kocaeli.  
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6.7- Bathing Water Quality 

 
This indicator is a state indicator and shows the quality of bathing water in coastal areas. Every year in the bathing season, 
bacteriological monitoring studies are carried out by the Ministry of Health, General Directorate of Public Health in 35 prov inces 
that have coasts to the sea and lakes in order to protect individual and public health. In 2023, 17.270 samples were taken from 
1464 swimming areas and analyzed microbiologically.  
 
The By-Law on the Management of Bathing Water Quality prepared in line with the 2006/7/EC Directive of the European 
Parliament and the Council has been published in the Official Gazette dated 25.10.2019 and numbered 30899 and entered into 
force. While the parameters of Total coliform, Fecal coliform and Fecal streptococcus were monitored in bathing water in our  
country before 2020; Intestinal entracoccus and E.coli parameters are monitored in accordance with the new By-Law. 
 
The monitoring results during the 2023 season were evaluated in accordance with the provisions of the Regulation on the 
Management of Swimming Water Quality, and the swimming areas were classified as Excellent, Good, Sufficient and Poor. 
According to the results of the monitoring carried out in 2023, 1.139 monitoring points were classified as excellent quality (78%), 
179 monitoring points as good quality (12%), 95 monitoring points as satisfactory quality (6.5%), and 51 monitoring points as poor 
quality (3.5%). 26 points were excluded from evaluation due to insufficient samples 43. 

 
Graph 75- NUMBER OF BATHING AREAS MONITORED BY YEARS (2014-2023)  

 
 

Source: Ministry of Health, General Directorate of Public Health,2024 

 

Graph 76- QUALITY CLASSES BY YEARS (2012-2021)  

 
Source: Ministry of Health, General Directorate of Public Health,2024 
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Graph 77 - QUALITY CLASSES ACCORDING TO THE NEW REGULATION 

 
Source: Ministry of Health, General Directorate of Public Health,2024 
 

  

Graph 78 - QUALITY CLASSES BY REGIONS IN 2023 

 
Source: Ministry of Health, General Directorate of Public Health,2024 

 

6.8. Drinking and Utility Water Supplies of Municipalities 
 

 
The indicator shows the pressure on water resources. The most important and most used water supplies of municipalities is dams. 
In years when there is a decrease in precipitation, there may be a decrease in the proportion of water abstracted from dams and 
an increase in the proportion of water withdrawn from rivers, lakes and ponds for drinking and utility water consumption of 
municipalities. In Turkiye in 2022, 43% of the water abstacted for drinking and utility water supply was from dams, 29.1% from 
wells, 16.5% from springs, 7.7% from rivers and 3.7% from lakes-ponds/seas. 
 
In 2022, the ratio of municipal population served by water supply network to total municipal population is 98.8% and the ratio of 
municipal population served by water supply water treatment plants to total municipal population is 63%. 
 
While 3.24 billion mį of water was withdrawn by municipalities for distribution through water supply networks in 1994, this figure 
increased to 6.7billion mį in 2022. 
 
Of the total 6.7 billion mį of water abstracted to water supply networks, 4.1 billion mį was treated in drinking and utility water 
treatment plants. Conventional treatment was applied to 90.4%, advanced treatment to 9.6% and physical treatment to 0.03% of 
the treated water44. 
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Graph 79- DISTRIBUTION OF WATER ABSTRACTED FOR MUNICIPAL WATER SUPPLY NETWORK 

ACCORDING TO SOURCES 

 
Since 2010, the amount of water abstracted from the sea has been included.  
Source: TURKSTAT, ñWater and Wastewater Statistics Bulletin 2022ò 

 

6.9. Municipalities Served by Wastewater Treatment Plants 
 

 

The indicator is a response indicator and is important for monitoring the success of policies implemented to control pollution from 
domestic wastewater. 
 
Wastewater treatment is an important practice for more efficient use of water and protection of existing resources. In 2022, the 
ratio of the municipal population served by wastewater treatment plants to the total municipal population is 77,745. 
 
Graph 80- MUNICIPALITIES AND POPULATION SERVED BY WASTEWATER TREATMENT PLANTS (%) 

Source: TURKSTAT, ñWater and Wastewater Statistics, 2022ò 

 
The total number of wastewater treatment plants, which was 145 in 2002, reached 1315 by the end of 2022. Looking at the 
distribution of these facilities; 20% of the wastewater treatment plants in our country were advanced, 51% were biological, 5% 
were physical and 24% were natural. 
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Graph 81-DISTRIBUTION OF WASTEWATER TREATMENT PLANTS BY TYPE -2022 

 
Source: TURKSTAT, ñWater and Wastewater Statistics, 2022ò 

 

According to TURKSTAT data; in 2022, 52.7% of wastewater treated in Turkiye was advanced, 25.2% was biological, 21.7% was physical 
and 0.4% was natural46. 
 
According to TURKSTAT data, 348 thousand tons of wastewatersewage sludge (on dry matter basis) was generated in Turkiye in 2022 
as a result of wastewater treatment processes. 
 
In general, the high energy needs of wastewater treatment plants increase operating costs and adversely affect the operation of the plant. 
In this context, Energy Incentive Reimbursement Certificate is issued by the Ministry of Environment and Urbanization to the facilities 
whose applications are eligible in accordance with the " Wastewater Treatment Plant Energy Incentēve Regulatēon" in order to subsidize 
50% of the energy costs of wastewater treatment plants. In this context, the Ministry of Environment and Urbanization made a subsidy of 
approximately 1034 million TL to 834 facilities in 2023 in order to ensure the efficient operation of wastewater treatment pl ants and to 
improve the water quality of the receiving environments. 
 
Graph 82- ENERGY INCENTIVES FOR WASTEWATER TREATMENT PLANT  

 
Source: Ministry of Environment, Urbanization and Climate Change, General Directorate of Environmental Management, 2024 
 

As a result of the Project for Determining the Current Status of Domestic / Urban Waste Water Treatment Plants Across the Country and 
Identifying the Need for Revision (T¦RAAT) carried out by the Ministry of Environment, Urbanization and Climate Change in 2016-2017, 
it was determined that waste water treatment plants (WWTPs) were not operated by competent staff and that these plants became idle or 
non-functional and environmental losses occurred due to inefficient operation of the plants. 
 
In order to regulate the procedures and principles regarding the qualifications, certification, duties, powers and responsibil ities of the 
technical personnel to be employed with the goal to eliminate the problems in idle and inefficient wastewater treatment plants and to ensure 
that these plants are operated effectively, efficiently and in accordance with the legislation, the ñCommuniqu® on Technical Personnel 
Working in Wastewater Treatment Plantsò prepared by the Ministry of Environment, Urbanization and Climate Change based on the 
Environmental Law No. 2872 was published in the Official Gazette dated 23.05.2019 and numbered 30782 and entered into force.  
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Within the scope of the abovementioned Communiqu®, candidates who complete the trainings regularly given by the Ministry of 
Environment, Urbanization and Climate Change every year for the operation of wastewater treatment plants and who are successful in the 
exams held afterwards are entitled to receive a facility supervisor certificate, and it is aimed to prevent the operational problems 
experienced in wastewater treatment plants by employing the facility supervisor , technical supervisor and other technical personnel 
included in the abovementioned Communiqu® by the wastewater infrastructure administrations. 
 
As of the end of 2023, 6 certification periods including application, training and examination processes for Wastewater Treatment Plant 
Facility Supervisors have been carried out and a total of 8481 facility supervisor certificates that can be used in municipal and industrial 
wastewater treatment plants have been issued. 

 
Graph 83- NUMBER OF WASTE WATER TREATMENT PLANT FACILITY SUPERVISOR TRAININGS AND 
CERTIFICATES 

 
 
 

6.10- Population Served by Sewerage System 
 

 
The indicator is a response indicator and is the ratio of municipal population served by sewerage network to total municipal 
population. 
 
As of 2022, the share of municipal population served by sewerage network in total municipal population is 92.8%. As of 2022, the total 
number of municipalities is 1391, of which 1366 (98% of municipalities) are served by sewerage network.  
 
The average daily per capita amount of wastewater discharged by municipalities through the sewerage network increased from 12 6 liters 
in 1994 to 197 liters in 202247. 
 

Graph 84- RATE OF POPULATION AND MUNICIPALITIES SERVED BY SEWERAGE SYSTEM (%) 

 
Source: TURKSTAT, ñWater and Wastewater Statistics, 2022ò 
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Table 13- PROPORTION OF POPULATION AND MUNICIPALITIES SERVED BY SEWERAGE SYSTEM (%) 

YILLAR 1994 1998 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 

Rate of Population 
Served by Sewerage 
Network in Municipal 
Population (%) 

 
 
69 

 
 

78 

 
 
83 

 
 
86 

 
 
87 

 
 
88 

 
 

88 

 
 
92 

 
 
90 

 
 

90 

 
 
90.7 

 
 
91.1 

 
 
92.8 

Ratio of Number of 
Municipalities Served by 
Sewerage Network to 
Total Number of 
Municipalities (%) 

 
 
43 

 
 

58 

 
 
66 

 
 
69 

 
 
72 
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78 

 
 
94 
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98 

Average Daily Amount of 
Wastewater Discharged per 
Person (liters/person-day) 

 

126 

 

154 

 

154 

 

174 

 

181 

 

173 

 

182 

 

190 

 

181 

 

183 

 

188 

 

189 

 

197 

Source: TURKSTAT, ñWater and Wastewater Statistics, 2022ò 

 

6.11. Average Water Loss Rates in Drinking Water Supply and Distribution Systems 
 
 

 
The indicator is a response indicator and is the average water loss rate calculated using data declared 
by municipalities under the Regulation on Control of Water Loss in Drinking Water Supply and 
Distribution Systems. 
 
The Regulation on Control of Water Loss in Drinking Water Supply and Distribution Systems, published 
in 2014, includes the following targets: "Metropolitan and provincial municipalities are obligated to 
reduce their water losses by a maximum of 30% by 2023 and a maximum of 25% by 2028; other 
municipalities are obligated to reduce their water losses by a maximum of 35% by 2023, a maximum of 
30% by 2028, and a maximum of 25% by 2033..." 
 
According to the regulation, municipalities report water loss rates in drinking water systems every year. 
According to 2023 data, the average water loss rate is 32.0%. The change on total water loss rates for 
the years 2015-2023 can be seen in the GRAPH.48 

 

 
GRAPH 85: AVERAGE WATER LOSS RATE BY YEARS 

 
Reference: Report on Water Losses in Drinking Water Supply and Distribution Systems for 2023, Ministry of Agriculture and Forestry, 2024 
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