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Abstract 

This study is intended to examine whether the public policies implemented in struggle 
with Covid-19 virus, which emerged in Wuhan, China and spread to a significant part 
of the world in a short time, caused a change in the air pollution level of the Marmara 
Region. Using PM10, O3, NO2 and SO2 air pollutants between April 2018 and March 
2021, the change in air pollution was analyzed with ANOVA F-Test and Kruskall-
Wallis H Test. As a result of the evaluation, it was determined that thanks to the 
implemented public policies, air pollution improved in terms of PM10, O3 and NO2 and 
that there was an increase in SO2 levels. From this point of view, it was observed that 
there was a partial improvement in the air pollution of the Marmara Region.  

Keywords: Air Pollution, Air Pollutants, Covid-19, Public Policies, ANOVA F-Test, 
Kruskall-Wallis H Test, Marmara Region 

Introduction  

t is a known fact that human activities, in other words anthropogenic 
activities, have harmful effects on the environment. One of these 
harmful effects is air pollution. This pollution is one of the 

environmental factors that affect all regions, environments, socio-
economic groups and age groups and threaten health (Forouzanfar, 2016). 

I 
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Breathing polluted air is an important risk factor in respiratory diseases 
(Anastasaki et al., 2021: 1). It was revealed that one out of every nine deaths 
in 2012 was caused by conditions related to air pollution (World Health 
Organization [WHO], 2016: 15). In a recent study, it was stated that the 
number of people who died due to air pollution worldwide is 
approximately 8.8 million (Lelieveld, 2020: 3).  

Air pollution, which is a global problem, has existed since the Industrial 
Revolution. Although natural resources such as dust storms, volcanic 
eruptions, plants and microorganisms are also known to be effective, it is 
accepted that air pollution is mainly caused by anthropogenic activities 
(McCann, 2021: 2). In addition, it was determined that 42.26% of the 
213 million tons of pollutants mixed into the atmosphere as a result of 
human activities originate from transportation, 35.21% from industry and 
energy facilities, 17.37% from forest fires and 5.16% from solid wastes 
(Ertürk, 2018: 79). In this context, it can be said that transportation, 
industry and energy facilities are important causes of pollution.  

As a precaution against the Covid-19 virus, which emerged in China at the 
end of 2019 and spread rapidly around the world, many countries have 
chosen to suspend social and economic activities partially or completely. 
This situation has limited many activities such as transportation which are 
seen as the main sources of air pollution. In other words, it has paved the 
way for the implementation of practices that will contribute to the 
improvement of air quality (Henao, 2021: 1-2). Turkey is one of the 
countries where parallel developments are experienced.  

Although it is known that some natural factors are also effective, it is 
accepted that air pollution is mainly caused by anthropogenic activities. 
The public policy measures implemented in response to the Covid-19 
pandemic in Turkey, on the other hand, brought about a dramatic and 
sudden decrease in anthropogenic activities. In this context, the aim of the 
study is to evaluate how the measures taken as a precaution against the 
Covid-19 pandemic caused a change in the air pollution level of the 
Marmara Region. The Marmara Region is home to cities such as Istanbul, 
Kocaeli and Bursa which correspond to approximately 30% of Turkey's 
population and are at the forefront of industrial production. These 
situations correspond to a significant part of anthropogenic activities in 
Turkey. From this point of view, the Marmara Region was chosen as the 
sample of the study. Bilecik, which is one of the provinces in this region, 
was not included in the study due to insufficient data. The study was 
carried out over the change in air pollutants of particulate matter (PM10), 
ozone (O3), nitrogen dioxide (NO2) and sulfur dioxide (SO2) between 
April 2018 and March 2021.  
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Public Policy and The First Three Months of Policies to Struggle 
with Covid-19  

The public authority is authorized to take certain decisions to ensure the 
public interest and well-being in matters that concern and affect the 
society. The academic field that deals with each stage of the said decisions 
from the agenda to the formulation and from application to evaluation is 
called “public policy” (Çolak, 2017: 76). Various definitions have been 
made for the concept of public policy. Some of the most frequently cited 
definitions in the literature are as follows: “Everything that governments 
choose to do or not do (Dye, 1987: 3)”; “activities carried out by the 
authorities to solve a problem; or inactivity (Anderson, 1994: 5)” and “an 
academic field in which the tools and processes that are effective in making 
public decisions are investigated (Schultz, 2004: 351)”. 

Public policies vary considerably as societal needs and problems are 
associated with different policy areas. Governments take certain decisions 
in a wide range of education, health, housing, social security, justice, 
defense, foreign relations, foreign trade and tax policies within the 
framework of public interest and national interests. The features of public 
policies can be listed as follows (Akdoğan, 2015: 77; Yıldız and Sobacı, 
2013: 18; Çevik and Demirci, 2012: 12-13; Çolak, 2021: 165-166):  

• Public policies should take their source from legal regulations. 

• Public policies are made only through the authorized bodies and 
persons of the state. 

• Public policy is a set of goals and targeted actions. 

• Public policies include not only a decision-making situation, but 
also a wide process that includes implementation and evaluation.  

• Public policy can include inactivity as well as positive action. 

• Public policy includes behavior as well as goals.  

• Public policy is based on the idea that politics and administration 
are inseparable.  

The Covid-19 virus, which emerged as a viral pneumonia in Wuhan City 
of Hubai region in China in December 2019 and spread to various parts 
of the world in March 2020, has forced all governments in the political 
arena to produce policies to tackle high complexity problems. In struggle 
with Covid-19 (Uzun, 2020: 1198-1199), which is characterized as a 
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wicked problem that cannot remain stable due to its unpredictable results 
in terms of its medical and socio-economic effects and due to the 
constant updating of information, various public policies have been 
produced in Turkey like many countries. In this context, Table 1 displays 
the policies produced within three months since March 2020, when the 
first Covid-19 case was seen in Turkey.  

Table 1: The First Three Months of the Struggle with Covid-19 in Turkey 

March 12, 2020 It was decided to suspend education for 1 week in primary and 
secondary schools and for 3 weeks at universities, and to play 
sports competitions without spectators.  

March 14, 2020 Flights to European countries were suspended.  
March 16, 2020 Bars, nightclubs, theatres, cinemas, gyms and cafes were closed. 

Mass worship in mosques was ended. A two-week quarantine 
was imposed on everyone returning from abroad. 

March 19, 2020 The border gates with Greece and Bulgaria were closed. Sports 
matches were suspended. 

March 21, 2020 Flights to 46 countries were stopped. Hairdressers and beauty 
parlors were closed. 

March 27, 2020 THY announced that flights from all countries were stopped 
except five. The number of domestic flights were reduced. The 
number of settlements under quarantine across the country 
increased to 12.  

April 3, 2020 A curfew was imposed under the age of 20, excluding workers. 
April 4, 2020 Entry and exit to 30 Metropolitan and Zonguldak provinces 

were prohibited for 15 days. 
Turkish Airlines suspended domestic flights.  

April 10-13, 2020 The first weekend curfew was imposed in Turkey. 
April 14, 2020 THY announced that all international flights were suspended 

until May 20, 2020.  
April 18, 2020 The summons and discharge dates were postponed. 
April 18-19, 2020 Curfew was implemented for the second time in 31 provinces. 
April 23-26, 2020 Combined with the official holiday, a 4-day curfew was imposed 

on the weekends in 31 provinces. 
May 9-10, 2020 Weekend curfew was declared in 24 provinces. 
May 16-19, 2020 A four-day curfew was declared in 15 provinces. 
May 23-26, 2020 A four-day curfew was declared throughout the country during 

the Eid al-Fitr.  
May 29, 2020 Worship in mosques was allowed under certain conditions. 
June 1, 2020 Normalization 

The practices in Table 1 caused various negative effects in many areas from 
economy to education, from art to sports, from health to transportation. 
However, it is also a matter of research whether there are areas where these 
practices have positive effects. From this point of view, the study focused 
on the relationship between the above applications and air pollution. 
Therefore, before moving on to the research part, it would be useful to 
address air pollution.  
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Air Pollution  

 The environment, which consists of living environments such as air, water, 
soil, is expressed as the set of values that make up human existence. Each 
of these living environments is indispensable to life (Keleş et al., 2015: 
113). However, these resources have certain limits and capacities, and if 
these thresholds are exceeded, their structures are deteriorated. Due to 
human activities, air, water, soil, various environmental elements and the 
ecosystem itself are damaged in every way (Bilgili, 2017: 559; Appannagari, 
2017: 151). Environmental problems arise as a result of damage to 
environmental values. One of these environmental problems is air 
pollution.  

The air which contains 78% nitrogen, 21% oxygen, 0.93% argon, 0.03% 
carbon dioxide and water vapor in varying percentages is a mixture that 
forms the atmosphere (Kim et al., 2015: 2502). Pollution in the air can be 
cleaned to a large extent by the air itself. An example of this is the separation 
of solid and liquid particles from the air being pulled downward by the 
effect of gravity, and the separation and decomposition of substances mixed 
into the air in the form of gas and vapor by the factors such as oxygen and 
light (Ertürk, 2018: 78). From this point of view, it can be stated that the 
air has the ability to clean itself within certain limits.  

Pollutants released into the atmosphere with rapid population growth, 
urbanization and industrialization change the natural form of the air by 
exceeding certain thresholds over time, in other words, pollute the air 
(Keleş et al., 2015: 113). Air pollution occurs when the concentration of 
pollutants in the environment exceeds the self-cleaning capacity of the air 
(Ertürk, 2018: 78). The World Health Organization defines air pollution 
as “the change in the natural properties of the atmosphere by any chemical, 
physical or biological factor” (WHO, 2018).  

Chemical, biological and physical substances that cause changes in the 
natural form of the atmosphere are described as atmospheric pollutants 
(WHO, 1980: 76). It is stated that atmospheric pollutants, especially 
PM10, O3, NO2 and SO2, have the potential to cause serious effects on 
health (Breton et al., 2021: 1-2). These substances have various emission 
sources, and have different effects on human health, and some also on the 
environment.  

Particulate Matter (PM10): A critical component of air pollution is 
atmospheric PM, which contains fine particles suspended in the air. PM10, 
on the other hand, refers to particles that are suspended in the air and have 
a diameter of 10 µm or less (Li et al., 2017: 1-2). Particles may enter the 
air directly from anthropogenic sources such as motor vehicles, solid fuels, 
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industrial activities, and from natural sources such as volcanic eruptions 
and dust storms, or they may form in the atmosphere from substances such 
as sulfur dioxide and nitrogen oxides (WHO, 2013: 3). Due to their size, 
these substances descend directly into the lungs and irritate the respiratory 
tract (McCann, 2021: 2). In addition, these substances have the potential 
to cause environmental problems such as atmospheric visibility 
impairment (Li et al., 2017: 2). 

Ozone (O3): Ozone is a secondary pollutant that occurs as a result of the 
photochemical reaction of volatile organic compounds and nitrogen oxides 
in sunlight (Seinfeld, 1989; Central Pollution Control Board [CPCB], 
2014: 30). The cessation of photochemical ozone production at sunset 
indicates the existence of a direct relationship between the emergence of 
this substance and temperature (Seinfeld, 1989: 746). In this context, it 
can be said that ozone levels will be higher in the summer months 
compared to other periods of the year. Ozone, which prevents ultraviolet 
radiation in the upper layers of the atmosphere, can cause serious harm to 
human health by creating breathing difficulties at ground level 
(www.concawe.eu).  

Nitrogen Dioxide (NO2): Nitrogen dioxide, which is in the group of reactive 
gases, is a colorless gas that plays an important role in the nitrogen cycle 
(WHO, 1980: 68). Motor vehicles and power plants are the main emission 
sources of nitrogen dioxide mixed into the air as a result of fuel 
combustion. In addition to causing respiratory tract diseases, this substance 
harms lake and forest ecosystems by forming acid rain as a result of its 
interaction with water, oxygen and other chemicals in the atmosphere 
(www.epa.gov).  

Sulfur dioxide (SO2): Another substance that causes air pollution is sulfur 
dioxide. This substance, which is an important air pollutant in many parts 
of the world, comes out with the combustion of fossil fuels containing 
sulfur. Although volcanic eruptions raise sulfur dioxide levels, the main 
concern is the use of sulfur-containing fossil fuels for domestic heating and 
electricity generation (WHO, 2000). The damage caused by this substance 
on human and animal health and on the growth of plants is greater than 
the sum of the damage caused by other pollutants (Ertürk, 2018: 80).  

Based on this information, it can be said that air pollution is mainly caused 
by anthropogenic activities. The measures taken against the Covid-19 
pandemic, on the other hand, caused a serious contraction in the said 
activities. The sudden decrease in these activities, which are seen as the 
main source of air pollution, provides an important opportunity to 
examine the change in air pollutant concentrations.  
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Dataset and Method  

In the study, the changes in the air pollutants of particulate matter (PM10), 
ozone (O3), nitrogen dioxide (NO2) and sulfur dioxide (SO2) were 
investigated specifically in the Marmara Region period April 2018 and 
March 2021. Bilecik, one of the provinces in this region, was not included 
in the study due to insufficient data. The measurement results regarding 
air pollutant concentrations in this time period were approached as 3 
periods of 12 months (April 2018-March 2019/April 2019-March 
2020/April 2020-March 2021) and 6 periods of 6 months in the form of 
summer and winter (April-September 2018 [Period 1]/October 2018-
March 2019 [Period 2]/April-September 2019 [Period 3]/October 2019-
March 2020 [Period 4]/April-September 2020 [period 5]/October 2020-
March 2021 [Period 6]). The data of these variables were taken from the 
database of Air Pollution in Turkey: Real-time Air Quality Index (AQI) 
Visual Map website. While obtaining the data of the variables in the 
provinces included in the sample, if there is more than one air quality 
measurement station in the province in question, the averages of these 
measurements were used. While monthly data were obtained by taking the 
average values of the daily data taken from the air quality measurement 
stations for the PM10, O3, NO2 and SO2 air pollutant variables of the 
provinces, 6-month and one-year data were obtained by taking the averages 
of these data. To observe the change in air pollutants better, the 12-month 
(April-March) time interval was considered in two ways as April-September 
and October-March. Whether there is a difference between the mentioned 
periods was evaluated with parametric and non-parametric tests. In 
addition, the monthly variation of air pollutants in the Marmara Region 
in the period under consideration was presented by graphical method. 

Findings of The Research  

In this study, it was examined whether the public policies implemented in 
the struggle with Covid-19 in Turkey had an effect on air pollutants in the 
Marmara Region. In this context, PM10, O3, NO2 and SO2 variables were 
used as the determinants of air pollution in the period of April 2018-March 
2021.  

Considering the annual and 6-month periods in the study, Kolmogorov-
Smirnov and Shapiro-Wilk tests were used to test whether the variables 
comply with the normal distribution, and the results are shown in Table 
2. Then, whether there is a difference between the annual and 6-month 
periods was examined with the Parametric ANOVA F-Test and the non-
parametric Kruskall-Wallis H Test, and the test results are summarized in 
Table 3. As a result of the tests, it was determined that there was a 
difference on the basis of variables between the 6-month periods. Non-
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parametric Tamhane’s T2 Post Hoc Test was used to determine between 
which periods this difference occurred, and the results are given in Table 
4.  

Table 2: Normality Test 

Annual (April-March) 
Variables Kolmogorov-Smirnov Shapiro-Wilk 

Statistic Prob. Statistic Prob. 
PM10 0.156* 0.060 0.836*** 0.000 
O3 0.159* 0.052 0.911** 0.016 
NO2 0.128 0.200 0.928** 0.042 
SO2 0.204*** 0.003 0.878*** 0.003 
Semiannual (April-September/October-March) 
PM10 0.155*** 0.001 0.902*** 0.000 
O3 0.098 0.200 0.974 0.237 
NO2 0.108* 0.078 0.943*** 0.008 
SO2 0.185*** 0.000 0.854*** 0.000 

Notes: *, ** and *** denote at the 10%, 5% and 1% significance levels, 
respectively. 

When Table 2 is examined, the Null Hypothesis, which accepts that the 
data come from a normally distributed population according to 
Kolmogorov-Smirnov and Shapiro-Wilk test results, was generally rejected 
and it was observed that the variables did not comply with the normal 
distribution. The Null Hypothesis could not be rejected according to both 
test results for the O3 variable only in the 6-month data, and it was revealed 
that the data for the said variable came from a normally distributed 
population.  

Table 3: ANOVA F-Test and Kruskall-Wallis H Test 

Annual (April-March) 
Variables ANOVA F-Testi Kruskall-Wallis H Testi 

Statistic Prob. Statistic Prob. 
PM10 1.062 0.360 1.040 0.595 
O3 2.325 0.117 5.623* 0.060 
NO2 0.812 0.455 2.261 0.323 
SO2 2.728* 0.083 3.442 0.179 

Semiannual (April-September/October-March) 
PM10 2.826** 0.024 18.710*** 0.002 
O3 13.818*** 0.000 33.313*** 0.000 
NO2 1.648 0.163 8.496 0.131 
SO2 2.982** 0.019 13.161** 0.022 

Notes: *, ** and *** denote at the 10%, 5% and 1% significance levels, 
respectively. 

When the results of the ANOVA F-Test and Kruskall-Wallis H Test given 
in Table 3 are examined, the Null Hypothesis, which accepts that there is 
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no difference between the periods on the basis of the variable in the annual 
data, could not be rejected and it was determined that there was no 
difference between the periods. According to the test results, it was revealed 
that there was a difference between the periods in the 6-month data 
compared to the variables apart from NO2.  

Table 4: Tamhane’s T2 Post Hoc Test of Air Pollutants  
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1 2 -1.98 1.000 
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1 2 -4.76 0.939 
3 5.12 0.999 3 -2.16 1.000 
4 -2.83 1.000 4 -2.78 1.000 
5 12.54 0.326 5 4.48 0.885 
6 -1.34 1.000 6 -1.90 1.000 

2 3 7.10 0.976 2 3 2.60 1.000 
4 -0.86 1.000 4 1.99 1.000 
5 14.52 0.156 5 9.25 0.128 
6 0.64 1.000 6 2.87 1.000 

3 4 -7.95 0.840 3 4 -0.62 1.000 
5 7.43 0.555 5 6.64 0.567 
6 -6.46 0.897 6 0.27 1.000 

4 5 15.38** 0.027 4 5 7.26 0.388 
6 1.49 1.000 6 0.88 1.000 

5 6 -13.89*** 0.007 5 6 -6.38 0.765 

O
3 

1 2 18.48*** 0.000 

SO
2 

1 2 -9.34 0.798 
3 1.04 1.000 3 -3.56 0.974 
4 21.30*** 0.000 4 -14.25 0.177 
5 10.11 0.296 5 -14.68 0.460 
6 22.52*** 0.000 6 -

19.95* 
0.043 

2 3 -17.45** 0.031 2 3 5.77 0.995 
4 2.81 0.997 4 -4.91 1.000 
5 -8.37 0.481 5 -5.34 1.000 
6 4.03 0.877 6 -10.61 0.905 

3 4 20.26*** 0.010 3 4 -10.68 0.546 
5 9.08 0.804 5 -11.12 0.819 
6 21.48*** 0.006 6 -16.39 0.140 

4 5 -11.18 0.155 4 5 -0.44 1.000 
6 1.22 1.000 6 -5.70 1.000 

5 6 12.40* 0.072 5 6 -5.27 1.000 

Notes: *, ** and *** denote at the 10%, 5% and 1% significance levels, 
respectively. 

When Tamhane’s T2 Post Hoc Test results are examined, it is seen that 
there is no difference between the periods in terms of NO2 variable, and 
the biggest difference occurs in O3 and PM10 variables. It can be said that 
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air pollution decreases when the Difference Mean statistic in Table 4 is 
positive and significant, and in the opposite case, air pollution increases. 
From this point of view, in terms of PM10 variable, it is seen that there is a 
decrease in air pollution from Period 4 to Period 5, and an increase in air 
pollution from Period 5 to Period 6. It was determined that there was no 
difference between the periods in terms of NO2, and there was a negative 
difference at low significance level between Period 1 and Period 6 in terms 
of SO2 variable. In O3 variable, it is observed that there is a difference in 
the direction of decreasing air pollution from Period 1 to Period 2, Period 
4 and Period 6; from Period 3 to Period 4 and Period 5; and from Period 
5 to Period 6. In addition, it is understood that there is a difference in this 
variable in the direction of increasing air pollution from Period 2 to Period 
3. Considering the seasonal changes of O3, in other words the values
between summer and winter, it is seen that the measurement results are in
parallel with the statement of Coates et al. (2016) that the temperature
accelerates chemical reaction rates and increases O3 levels. The changes in
the values of the air pollutants between April 2018 and March 2021 are
visualized through Graphic 1.

Graphic 1: Change in Monthly Averages of Air Pollutants in the Marmara Region 
(µg/m3) 

Based on Graphic 1, it can be stated that there is an increase in SO2 
concentrations, and a relative decrease in the values of PM10, O3 and NO2 
variables. 	

Meteorological variables also have a significant impact on the levels of air 
pollutants, in other words air pollution. Kalisa et al. (2018) revealed in 
their studies that temperature increases PM10, O3, and NO2 levels. Oji and 
Adamu (2020) quantitatively analyzed the effects of precipitation, 
temperature and humidity on pollutants. As a result of the analysis, it was 
observed that the pollutant levels were lower in humidity and precipitation 
conditions increasing with low temperature than dry seasons. Apart from 
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these, there are various studies that specifically reveal that precipitation is 
an important meteorological factor affecting air pollutant concentrations. 
Ouyang et al. (2015) determined that precipitation reduces particulate 
matter pollution as a result of their observations and measurements in 
Beijing. Similarly, in their study to evaluate the effect of meteorological 
conditions on air pollutants, Zalakeviciute et al. (2018) concluded that 
precipitation reduces the pollution level. Parallel to this, McMullen et al. 
(2021) also stated in their study that precipitation causes a significant 
reduction in particulate matter levels with a diameter of 10 to 50 µm. In 
the said study, it was also revealed that heavy rainfall events caused a 10-
fold reduction in particulate matter concentrations between 10 and 30 µm 
in diameter. Various information was given above and some explanations 
were made about the effect of meteorological variables on air pollutant 
concentrations. The temperature and precipitation data of the region 
subject to the study in the determined time interval are given in Table 5 in 
the form of annual and 6-month periods.  

Table 5: Average Temperature and Precipitation Data of Marmara Region 

Period Precipitation (mm) Temperature (°C) 
Annual Average 
Period 1 60.247 15.481 
Period 2 47.427 15.694 
Period 3 54.956 15.536 
Semiannual Average 
Period 1 45.629 21.461 
Period 2 74.866 9.502 
Period 3 39.541 20.710 
Period 4 55.313 10.679 
Period 5 37.233 20.579 
Period 6 72.680 10.494 

When Table 5 is examined, it is seen that there are no fluctuations in 
annual and 6-month periods in average values obtained for precipitation. 
Although its size is not very large, the fluctuations generally do not tend to 
contribute to the reduction of air pollution. Looking at the temperature 
measurement results in the table in question, it can be stated that the values 
here almost do not change between annual and 6-month periods. From 
this point of view, it can be said that the effect of meteorological variables 
on the air pollution of the Marmara Region remains in a passive position.  

Motor vehicles constitute an important source of emission of these 
pollutants, especially O3 and NO2. In this context, the annual and 6-month 
changes in the number of motor vehicles and flights in the examined region 
are visualized in Table 6.  
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Table 6: Number of Motor Vehicles and Flights in the Marmara Region 
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Total Annual 
Period 1 78776 1737 19646 38202 679 6141 755041 
Period 2 36469 983 12486 41349 753 3743 750437 
Period 3 248019 -1346 58324 73265 1914 8630 347570 
Total Semiannual 
Period 1 66285 2061 14089 26629 458 3946 400511 
Period 2 12491 -324 5557 11573 221 2195 354530 
Period 3 -111 -18 1225 27083 400 1391 405703 
Period 4 36580 1001 11261 14266 353 2352 344734 
Period 5 81862 475 21264 43088 740 3912 140231 
Period 6 166157 -1821 37060 30177 1174 4718 207339 

When Table 6 is examined, it can be said that the policies implemented 
during the Covid-19 period led to some behavioral changes in people. First 
of all, the decrease in the number of public transportation vehicles and 
flights can be considered as a result of people's desire to stay away from 
crowded places. In addition, the fact that the increase in the number of 
automobiles is more than twice the total of the previous two-year period 
and the widespread use of motorcycles and special purpose vehicles can be 
considered as another reflection of this change in behavior. Besides, the 
increase in the number of trucks/pickup trucks and tractors is quite high 
compared to previous periods. Travel and curfew restrictions, as well as 
restrictions on certain business lines, led to a decline in anthropogenic 
activities. These developments can be evaluated positively in terms of air 
pollution. However, with the widespread use of individual vehicles, the 
increase in vehicle types with larger engines, in other words trucks/pickup 
trucks and tractors, is one of the developments that can be considered 
negative in terms of air quality. It is known that motor vehicles are an 
important catalyst of air pollution and increase in air pollutant 
concentrations. However, Heintzelman et al. (2021: 2) revealed in their 
study that the type of vehicle is as important as the number of vehicles on 
the amount of emissions, and that multi-axle vehicles cause more 
emissions. Therefore, it can be said that the decrease in anthropogenic 
activities and the improvement in air pollution are balanced with the 
increase in vehicle types and numbers. As a matter of fact, the fact that 
there were no significant decreases in the measurement results of the air 
pollutants in the said periods can be considered as an indicator of this.  
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Conclusion  

The Covid-19 virus, which affected a large part of the world in a short 
time, has caused some changes in the normal flow of life. Governments 
have taken various measures against the pandemic within the framework 
of public interest and national interests. In addition, the Government of 
Turkey has implemented various public policies to combat the pandemic, 
taking into account the views of the Scientific Committee. These policies 
include the limitation of many activities that cause air pollution, especially 
transportation. The sudden and dramatic decrease in these activities 
provided an important opportunity to examine the change in air pollutant 
concentrations.  

In this study, the change in the air pollution level of the Marmara Region 
between April 2018 and March 2021 was analyzed using PM10, O3, NO2 

and SO2 variables. The 36-month period in the mentioned date range was 
first divided into 3 periods of 12 months (April-March), and then into 6 
periods of six months as Summer-Winter. Kolmogorov-Smirnov and 
Shapiro-Wilk tests were used to check whether the variables used fit the 
normal distribution. While none of the variables fit the normal distribution 
on an annual basis, it was observed that the others, except for O3, did not 
fit the normal distribution in the 6-month data. Then, Parametric 
ANOVA F-Test and non-parametric Kruskal-Wallis H Test were used to 
examine whether there was a difference between the annual and 6-month 
periods. It was revealed that there was no difference between periods on a 
variable basis for annual data, and there was a significant difference 
between periods in other variables in 6-month data, other than NO2. 
Tamhane’s T2 Post Hoc Test was used to determine between which 
periods the difference found between 6 month-periods occurred. Based on 
the findings obtained from Tamhane’s T2 test, it can be said that there is 
a partial improvement in air pollution in terms of PM10 and NO2 variables, 
a partial deterioration in air pollution in terms of SO2, and a decrease in 
air pollution in terms of O3. Furthermore, it can be argued that there is no 
fluctuation in the meteorological variables included in the analysis that 
could affect the level of air pollution. As a result, it was observed that there 
was a partial improvement in the air pollution level of the Marmara 
Region. 

In the study, which was analyzed on four pollutants, it was witnessed that 
three pollutant levels (PM10, NO2, O3) decreased and one (SO2) increased. 
The main source of emission of pollutants, which have decreased, is motor 
vehicles. In addition, solid fuels and power plants are among the other 
important emission sources of these pollutants. In the pandemic 
conditions, it is seen that people generally move away from public 
transportation, while the use of individual vehicles is widespread. In this 
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context, the re-dissemination of public transportation by taking the 
necessary hygiene and social distance measures in line with the 
recommendations of the Science Committee will allow to reduce air 
pollution. The main emission source of SO2 air pollutant, which is 
increasing, is domestic heating. As a result of continuing education online, 
providing flexible and working from home, and introducing various 
restrictions, a significant part of the population had to spend most of the 
day at home. The increase in the time spent at home naturally increased 
the energy consumption used for heating the house. With the discovery of 
the vaccine, the opening of educational institutions, the return of working 
conditions and social life (cinema, astroturf, cafe and entertainment 
venues, etc.) as a whole to normal, it is expected that there will be a 
spontaneous decrease in the level of this pollutant. 
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