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Abstract

The air quality of a region changes depending on the density of air pollutants originating from heating, transportation and
industry, and can also spread according to meteorological events. For this reason, measuring the air quality of a region is of great
importance for the quality of life of people living in that region. A long-term and comprehensive study is required to determine
the air quality level in urban areas. When determining the air quality of a region, measurement stations should be established in
sufficient numbers to represent the air quality level of that region. Fire-related air pollution and especially particulate matter
exposure can cause respiratory tract irritation, decreased lung capacity, bronchitis, asthma, heart failure and premature death.
Although the particulate matter emitted from forest fire smoke is in different sizes, approximately 90% of it consists of PM2.5.
After forest fires, it causes the release of thousands of separate pollutants and components such as carbon dioxide, carbon
monoxide, nitrogen oxides and an increase in the amount of ozone. Fires usually occur when the relative humidity is low and the
air temperature is high, and accordingly the moisture content of the combustible material decreases. It is reported that there are
significant increases in the number of fires and the amount of burned area, especially in periods when the air temperature is
above seasonal norms. As a result of the evaluation made for the forest fire that occurred in Antalya Province in this study, it was
seen that the fire lasted for 10 days and affected an area of approximately 55 thousand hectares, and approximately 55% of this
occurred in the first two days. Although Antalya is the 7th province in Türkiye according to the level of development, it remains
below the Turkish average in terms of industry. The main reason for this can be shown as the prominence of tourism and
agriculture in Antalya. In addition, Antalya is one of the regions where air pollution caused by industrialization can be
experienced with these two economic activities. It is thought that forest fires occurring in the region have economic effects as
well as affecting air quality. If there is a decrease in air quality, especially in the days following forest fires, this should be
determined first, and the degree of impact should be revealed with appropriate methods.

2



Air Pollution     3

Air Quality     5

Aim of Study                           6 

Study Region-Sampling Points-Surfer 7

Reasach Findings    11

Conclusion and recommendations 27

3



NO2

It is formed by the reaction
of nitrogen (N2) in the air
with O2 during fuel
combustion.Combustion
processes motor vehicles and
equipment.

CO

It is produced from the
incomplete combustion of
fuels. It is released into the
air without complete
combustion. More than half of
the emissions come from
vehicles on the road.

SO2

Produced when fuels containing
sulfur are burned or when metals
are extracted from sulfur-containing
ores. Sulfur is oxidized to form SO2.
Improper burning and combustion of
fossil fuels.

O3

There is no direct source
of ozone. It is formed by a
chemical reaction caused
by sunlight. Its sources are
transportation, natural gas
wells, and landfills.

PM

These particles suspended in the air are acids,
organic chemicals, metals or soil. Some
particles are formed through atmospheric
reactions of gases such as sulfur dioxide or
nitrogen dioxide. All particles with a diameter
of 10µm and smaller are considered PM10, and
all particles with a diameter of 2.5µm and
smaller are considered PM2.5.

 Air pollution is the contamination of the

outdoor and/or indoor atmosphere with any

agent that disrupts its natural structure and

changes its properties. Among the pollutants

that pose a danger to public health;
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Forest fire

• It is in natural air pollutant sources.

• Forest fires cause a large amount of air pollutants, especially

particulate matter, thousands of separate pollutants and components

such as carbon dioxide, carbon monoxide, nitrogen oxides to be

released into the atmosphere and the amount of ozone to increase.

• The reason for the emergence and spread of forest fires is that the air

temperature reaches high points, the relative humidity drops below

30% and the drying winds that reduce the direction, intensity and

humidity of the wind.

• It can be concluded that meteorological factors have a great effect on

air pollution. 5



 The regulation aims to prevent the negative effects

on the environment and public health, to increase

air quality and to prevent the air pollution problem

by defining targets. This study is based on the

regulation.

 The air quality index, which is created according to

the air quality standards applied in our country, is

classified according to the concentration of

pollutants in the air and the effects on living things

are determined.

• Air Quality Assessment and Management Regulation 6



 This study aims to evaluate the impact of forest fires that occurred in Antalya Manavgat District in 2021 due

to unknown reasons on air pollution throughout Antalya province within the framework of the regulation.For

this purpose, the data of pollutant parameters measured from eight continuous air quality monitoring

stations belonging to the Ministry were used.The comparison of the fire period of 28/07/2021-06/08/2021

with other months was made by modeling with the kriging method in the Surfer program.In order to make

the evaluation more meaningful, the parameters measured by the air quality station in Manavgat District,

where the fire broke out, which is considered to be the region where air quality was most affected, were

taken into consideration.In addition, it was aimed to draw attention to the impact of the graphics created

by considering variables such as air temperature, humidity, wind speed and precipitation amount belonging

to the measurements of the General Directorate of Meteorology on forest fires.
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 It has been determined that the forest fires that

occurred and spread in our country in large numbers in

the summer months of 2021 affected and damaged

areas exceeding 150,000 hectares.

The most important of these fires, the fire that

occurred in the Manavgat district of Antalya province; It

was also the subject of the thesis study because it took

about 10 days to be brought under control and it was

the first to occur.
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 Although the region's location on the Mediterranean coast

provides a location feature that increases air quality, the

steep mountain ranges located parallel to the sea in the north

of the region also cause the region to have a potential for air

pollution.

 Antalya province forest area 

constitutes 56% of the city’s surface 

area and 5.4% of our country. 57% of 

these forest areas are productive.
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 In 2021, a total of 8 air quality monitoring stations belonging to the Ministry of Environment,

Urbanization and Climate Change are operating in Antalya province, and simultaneous data is

sent to the Ministry's Continuous Monitoring Center (SIM) database. Antalya Gazipaşa

Measurement Station; Since it started measuring after the fire, modeling could not be

addressed.

STATION NAME STATION TYPE
MEASURED AIR POLLUTANTS PARAMETERS

PM10 
(μg/m3)

PM2.5 
(μg/m3)

SO2 
(μg/m3)

CO 
(μg/m3)

NO2 
(μg/m3)

NOX 
(μg/m3)

O3 
(μg/m3)

Antalya - Alanya Warming X X
Antalya - Gazipaşa Rural X X X X X X
Antalya - Kumluca 

Sanayi Urban Industry X X X X X X X

Antalya - Manavgat Warming X X X X
Antalya - Merkez Warming X X X X X X X

Antalya - Muratpaşa Warming X X X X
Antalya - Serik Warming X X X X X
Antalya - Trafik Urban Trafic X X X X X X
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 It is a modeling program used to create grid-based, two-dimensional

contour maps and three-dimensional surface maps of recorded

scattered data at different points. The Kriging method is a predictive,

geostatistical interpolation method used spatially. It does this using the

XY location and the relevant Z value.

 After all statistical calculations are made by gridding the data prepared

in the XYZ format, the map type is selected and the graphic is created.

 In addition; After setting the coordinate system of the created maps, it

is possible to display them spatially on Google Earth with the export

button.
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 The fire that occurred lasted 10 days (July

28 - August 6, 2021) and affected an area

of approximately 55 thousand hectares, and

approximately 55% of this occurred in the

first two days.

 On July 28 and 29, when the strong north

wind was effective for the Manavgat

district, the hourly average relative

humidity dropped to 6% and the air

temperature rose to 41°C.
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YIL MONTH
HUMIDI
TY%

TEMPERAT
URE °C

RAIN 
mm

2021 JANUARY 62,93 12,66 0,22
2021 FEBRUARY 53,17 13,94 0,05
2021 MARCH 46,12 13,92 0,09
2021 APRIL 55,36 17,43 0,00
2021 MAY 58,64 22,85 0,01
2021 JUNE 53,39 25,29 0,02
2021 JULY 40,26 30,74 0,00

2021
YANGIN 
DÖNEMİ

23,13 34,45 0,00

2021 AUGUST 40,94 30,83 0,06
2021 SEPTEMBER 44,10 26,32 0,01
2021 OCTOBER 37,82 22,41 0,07
2021 NOVEMBER 51,53 18,86 0,07
2021 DECEMBER 62,92 13,12 0,42
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Parametreler Ölçü 
Birimi

Ortalama
Yangın 
Dönemi 

Ortalama

Standart 
Sapma

Yangın 
Dönemi 
Standart 
Sapma

Minimum 
Yangın 
Dönemi 

Minimum 
Maksimum

Yangın 
Dönemi 

Maksimum

PM10 μg/m3 30,16 39,59 22,28 43,82 0,00 4,12 647,76 966,59

PM2.5 μg/m3 18,10 19,43 8,83 9,43 0,00 5,27 106,07 98,96

SO2 μg/m3 4,04 3,51 3,38 2,90 0,01 0,32 50,62 28,79

CO μg/m3 444,00 327,42 452,90 290,57 0,00 16,09 9709,83 3317,05
NO2 μg/m3 31,00 34,31 30,76 32,25 0,00 2,81 338,75 177,83

NOx μg/m3 50,01 44,19 64,86 49,94 0,00 3,56 824,26 302,55

O3 μg/m3 48,53 60,23 27,54 32,32 0,00 0,6 168,64 146,92
Rüzgar km/sa 1,38 1,18 1,31 0,58 0,00 0 30,4 3,2
Sıcaklık °C 20,35 34,45 6,99 3,78 3,80 28,2 42,5 44,1
Nem % 51,34 23,13 24,49 22,25 4,00 2 99 89
Yağış mm 0,09 0,00 0,82 0,00 0,00 0 41,6 0

Parametreler Ölçü 
Birimi

Ortalama
Yangın 
Dönemi 

Ortalama

Standart 
Sapma

Yangın 
Dönemi 
Standart 
Sapma

Minimum 
Yangın 
Dönemi 

Minimum 
Maksimum

Yangın 
Dönemi 

Maksimum

PM10 μg/m3 28,43 39,59 15,27 43,82 0,00 4,12 498,6 966,59

PM2.5 μg/m3 19,60 19,43 7,45 9,43 0,00 5,27 84,82 98,96

SO2 μg/m3 4,02 3,51 3,80 2,90 0,01 0,32 47,07 28,79

CO μg/m3 336,46 327,42 234,78 290,57 19,86 16,09 3010,32 3317,05
NO2 μg/m3 24,75 34,31 23,76 32,25 0,00 2,81 217,23 177,83

NOx μg/m3 35,85 44,19 40,53 49,94 0,00 3,56 398,73 302,55

O3 μg/m3 59,27 60,23 27,35 32,32 0,00 0,6 168,64 146,92
Rüzgar km/sa 1,28 1,18 0,86 0,58 0,00 0 5,4 3,2
Sıcaklık °C 28,33 34,45 4,37 3,78 17,50 28,2 42,5 44,1
Nem % 47,41 23,13 22,71 22,25 4,00 2 99 89
Yağış mm 0,03 0,00 0,74 0,00 0,00 0 30,8 0

Fire period and outdoor period, hourly average, min. and max. values ​​of the parameters Fire period and summer period, hourly average, min. and max. values ​​of the parameters

• For the PM10 parameter, it can be said that it peaks during the fire period, and according to the index, it gives a health
alarm, and the air quality conditions are dangerous hours;

• For the NO2 parameter, when the average value is considered, it is high during the fire period, and for the maximum
values, health effects may occur;

• For the NOx parameter, according to the annual average in the regulation, it is 30 μg/m3 and exceeds the limit value;
• For the O3 parameter, it can be said that these are the hours when health concerns may generally occur.
• When the temperature, humidity and wind that are effective in the spread of the fire are evaluated, it is seen that the

temperature increases and the humidity drops to two.
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Daily average value graph obtained from stations for PM10 parameter in 2021

Daily average value graph obtained from stations for PM2.5 parameter in 2021
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Daily average value graph obtained from stations for the SO2 parameter in 2021 Daily average value graph obtained from stations for the CO parameter in 2021
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Monthly average of particulate matter (PM10) data (PM10 annual limit value 40 40 μg/m3 ) Number of days when particulate matter (PM10) exceeds the limit
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Monthly average of particulate matter (PM2.5) data (annual 5 μg/m3, 24-hour 15 μg/m3 in WHO) Monthly average of sulfur dioxide (SO2) data
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Monthly average of carbon monoxide (CO) data Monthly average of nitrogen dioxide (NO2) data (annual limit value 40 μg/m3 )

Annual average limit of 30 μg/m3
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Monthly average of nitrogen oxide (NOx) data (Annual average 30 μg/m3) Monthly average of ozone (O3) data
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 It was estimated that the air pollution during the fire period was visible and could

reach very risky levels in terms of health. However, with the modeling study

obtained with the measurement data, it was determined that especially the high

levels of particulate matter did not have serious health effects when the

regulation average values were taken as basis.

 Based on this, it was concluded that the extent of air pollution and its health

effects on living beings could not be fully determined due to the locations and

small numbers of the stations belonging to the Ministry where air pollution

measurements were made.
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 It is possible to say that the reason why the fire could not be extinguished for a

long time such as 10 days and spread over a large area is due to the tree species

in the region. Because it is known that the wind speed did not reach very high

levels at that time.
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 It is known that 56% of the region consists of forestland. Considering that there is a risk of

fire at any time, the necessary precautions should be taken, and the necessary equipment

should be available and sufficient to prevent a fire immediately.

 It is known that 11% of the causes of forest fires are natural and the rest are human

activities. In order to prevent forest fires, the public should be informed, training should be

provided on this subject, and its importance should be mentioned.

 Meteorological factors are always a matter that should be taken into consideration. In

particular, it is important to announce information to the public about wind speed and

direction, which have a great effect on the distribution of air pollution caused by fire.

 In order to obtain more reliable data and take the necessary precautions; the number of air

quality measurement stations should be increased and they should be distributed spatially.
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Thank you for listening..
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