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Abstract: In this study, the change in atmospheric particulate matter values were
investigated the curfews imposed due to the coronavirus epidemic in Konya city
center. This present study, PMo pollutant data were used in Konya province center
data of the Ministry of Environment and Urbanization. The period in which strict
measures taken was compared with the period before and after March 16, 2020 - April
15, 2020. In addition, seasonal conditions, 2020 epidemic period data and normal
period 2018 and 2019 data were also compared. As a result of the outbreak period,
restrictions for the majority of those living in big cities in Turkey can be also seen in
PM, values have positive impact on air quality in the Konya city center that have
been found with examined data. It turned out that the measures were taken during the
virus epidemic, traffic was reduced and the decrease in industrial activities led to a
significant improvement in air quality. Considering the measures and improvements
in air quality, it is deemed worth investigating how the measures to be taken in the
coming periods should be evaluated in the fight against air pollution.
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Introduction

Corona virus pandemic, a novel infectious disease for all over the world, was firstly seen in the
Wuhan city of China in December 2019 (Kanniah et al., 2020; Huang et al., 2020; Chen et al., 2020).
Pandemic disease was later spread to other countries in Asia, Europe (mainly Italy, Spain, France, the
United Kingdom, USA and others), Africa, and America (mainly the United States), and became a
pandemic disease. COVID-19 is extremely communicable to more than 11.8 million People (confirmed
cases on 09 July 2020) have been contaminated in 210 countries with more than 534, 902 recorded
deaths (09 July 2020; URL-1). When countries entered the lockdown, manufacturing operations were
shut down worldwide (Muhammad & Xingle, 2020). Transport is, among many other industries, the
business most seriously impacted by the lockdown. Road and air transport come to a stop because people
were not permitted or hesitant to fly. According to the survey, air traffic decreased by 96 percent
attributable to COVID-19, the lowest in 75 years (CNN, 2020). As a potential side effect of this
extraordinary lockdown, several countries have undergone a drastic decrease in air quality. In China,
the Finnish Centre for Energy and Clean Air Study announced that steps to curb the spread of COVID-
19, such as travel restrictions and plant closures, culminated in a 25% decrease in CO2 emission (Carbon
Brief 2020, URL-2) Similarly, satellite images by the European Space Agency (ESA) revealed a
substantial reduction in NO; pollution in northern Italy between O1. January and 11. March 2020.
Lockdowns to protect off coronavirus (Bao & Zhang, 2020). Also, the Institute of Environmental
Science and Meteorology (IESM) has reported that since the launch of the Luzon strengthened
environmental quarantine on 16 March 2020, the PM2.5 and PM 10 concentrations in Metro Manila have
been substantially decreased due to reduced use in crushing and grinding machines and low road dust
exposure (Wang et al., 2020).

Particle matter (PM) air pollution is more complicated, spanning a broad variety of applications.
This consists of a multi-component matrix derived from different anthropogenic (power production,
traffic-related, etc.) and natural causes (biomass combustion, pollen, etc.) and is subject to a variety of
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atmospheric processes (Zoran et al., 2020; Ali et al, 2019). In certain urban coagulated regions, PM
concentrations are typically dominated by various size fractions (ultrafine PMy; particles with a
diameter of < 0.1 um; small PM; s particles with a diameter of <0.2.5 um; coarse PM particles with a
diameter of > 0.2.5 pm and <10 um) (Zoran et al., 2019; Khan et al., 2019). many studied in different
countries were done to investigate the impact of COVID19 on air pollution concentrations and these
studies have shown that the lockdown contributed to a substantial decrease in aerosols optical depth
AOD over sea and emissions over oceanic regions, although a large decrease in tropospheric NO2 was
reported over areas not influenced by seasonal biomass combustion. PM10, PM2.5, NO2, SO2, and CO
concentrations showing a notable decreased in urban areas during the lock-down process relative to the
same times in 2018 and 2019 (Dutheil et al., 2020; Muhammad & Xingle, 2020; Bao & Zhang, 2020;
Otmani ef al., 2020).

The present study aims to investigate the change of PM10 concentration due to the effects of
coronavirus outbreak in Konya city center, Turkey using the data of the existing air quality monitoring
station in the city before and after Covid19 measures.

Material and Method
Study area and data sources

Konya is a closed basin located in the central part of the interior of Anatolia, Turkey (Figure 1).
The closed basin consists of wide ovals and plateaus. As the Taurus Mountains cover the south of the
basin, it prevents the moist air of the Mediterranean from coming to the region. Therefore, although it
is close to the Mediterranean, it has a very arid climate and has a semi-arid feature. With this feature,
summers are hot and dry and winters are cold. Turkey is much less rainfall than in the general. In the
past, it was called Turkey's granary and socio-cultural development, as this feature is also changed by
the change of climate and water resources. Industrial areas, especially the provincial center, have also
developed. Since air circulation is not enough in the city center from time to time, air pollution events
reach levels that disturb people on some days.

Climate: In Konya, located in the southern part of Central Anatolia, winters are harsh, cold and snowy,
summers are hot and dry. The average annual temperature is 11.6 °C. The daily maximum annual
temperature is 17.9 © C and the minimum annual temperature is 5.4 °C. The highest temperature is 40.6
°C and the lowest is -28.2 °C (URL-3).
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Figure 1. Location of research area Konya (URL-4)

Air pollution: Depending on the development of the industry in the city center, fossil fuel consumption
for energy needs is one of the emission sources thrown into the air. Again, because the region is very
cold in the winter months, fossil fuels used for heating are another important source of air pollution. It
is thought that it contributes to air pollution from industrial processes. Vehicles in traffic have a
significant impact on air pollution, and their contribution to air pollution especially increases in some
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periods and hours. The exhaust gases of the vehicles are especially important in terms of very small PM,
CO, and NOx emissions.

Data: The air quality monitoring stations located in the center of Konya as an all-other Turkish city. In
this study, air pollution measurement values of 4 stations in the city center of Konya were obtained from
the Ministry of Environment and Urbanization WEB page (URL-5). PMo, SO2, PMzs, NO, and O;
values are measured at the sampling stations of the Ministry and Konya municipality are published on
the WEB page as hourly and then daily averages measurement values are given in pg/m?.

This present study is to investigate air quality with the change in atmospheric particulate matter
values of curfews taken due to the coronavirus outbreak in Konya city center. The 2™ period which is
strict measures were taken for Covis-19 which were compared two periods 1 January 2020 - 15 March
2020 and 16 March 2020 - 15 April 2020. In addition, seasonal conditions, 2020 epidemic period data,
and normal period 2018 and 2019 data were compared. Period 1%, before the Covid-19 measures
(between January 1 and March 15). Period 2™, after the Covid-19 struggle started (between March 16
and April 15).

R-statistic program, which is an open code statistics program (Abbasnia & Toros 2020), was used
to create the distribution of pollution maps of the data, daily air pollutants data of 01.01.2018-15.06.2020
compared.

Results and Discussion

Any region in the world where the industry is highly developed, provincial centers where traffic is very
heavy, and settlements in the places where winter seasons are cold and using low-quality fossil fuel
consumption affect the quality of human life, especially in people with respiratory diseases problems.
The topographic structure and climatic features of a region are also as effective as emission sources in
the formation of air pollution. Especially in the winter months, there is an increase in the emission levels
as the temperature decreases with increasing fuel usage for heating systems. However, the negativity
caused by meteorological conditions causes lower than expected levels of air quality problems.

Using the data of the existing air quality monitoring stations in the Konya city center: it is seen that the
air quality increases and then returns to normal levels during the period when a curfew is restricted for
measures taken due to the Covid-19 pandemic outbreak period. outbreak restrictions that cause the
reduction in vehicle exhaust emissions, which are important factors in the formation of some air
pollutant parameters, are thought to be effective in improving the air quality in city centers.

Figure 2 shows the mean daily particle matter concentration for 4 different sampling stations in
Konya city center from the beginning of 2020 to the middle of June 2020. Values in the graph show a
significant decrease after the pandemic outbreak middle of March 2020 except Selcuklu sampling point
differentiation due to the effect of the Saharan dust effect period.
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Figure 2. PM values for four different sampling stations at Meram, Karatay, Selcuklu districts of
Konya city center.
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When it is seen separately in Figure 3, the daily mean of PM o levels as an air quality parameter in
the Meram district sampling station of Konya city. They show that PM;, values decreased and values
significantly changed for Meram regions during the outbreak of the virus pandemic period.
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Figure 3. PM) values for sampling stations of Meram district of Konya city center for the beginning of
January 2020 to the middle of June 2020.

According to Figure 4, PM o values for sampling stations in the Karatay district of Konya city center are

higher than Meram district but values are a parallel trend with the Meram region. This district includes

places that are a more industrialized factory region. Values were significantly decreased during the

restriction of the COVID-19 pandemic after March 16th, 2020.
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Figure 4. PM, values for sampling stations of Karatay district of Konya city center for the beginning
of January 2020 to the middle of June 2020.

When it is seen in Figure 5, PM10 values for sampling stations of the Selcuklu municipality region
show a similar sampling period with Meram district, values of PM10 and trends are similar.
Improvement of air quality was seen as a similar period of a pandemic outbreak.

Figure 5 shows PM10 values for another sampling station of Selcuklu district in Konya city center
during the period beginning of January 2020 to the middle of June 2020. This region is mostly residential
areas including a part of a small industrial area. Most of the pollution comes from fossil fuels burning
for the production of energy for heating systems in homes. A small amount of pollution was introduced
by industry and traffic. During cold wintertime, PM10 values were increased. PM10 values were
significantly decreased during pandemic outbreak time and an increase was detected with the situation
created by the effect of field dust and then decreased again.
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Figure 5. PM, values for sampling stations of the Selcuklu municipality region of Konya city center
for the beginning of January 2020 to the middle of June 2020.
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Figure 6. PM o values for sampling station of Selcuklu district of Konya city center for the beginning
of January 2020 to the middle of June 2020.

Figure 7 is summarizing the daily mean values of PMio as an air quality parameter for Selcuklu,
Konya sampling station from the beginning of January of 2018 to the middle of June 2020. Values
showing that PM10 values during the summer hot period lower than colder winter periods the highest
values were December 2019. Values significantly decreased during the pandemic outbreak period and
after the return to normal levels. Four-month values from the middle of December 2018 are missing for
some problem of the sampling equipment in the station.

Daily mean values of PMo, as an air quality parameter of Meram, Konya sampling station from
the beginning January of 2018 to the middle of June 2020 (Figure 8) which shows that PM10, values
decreased during a pandemic outbreak. PM10 values during the summer hot period lower than colder
winter periods and the highest values were seen in December 2019.
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Figure 7. Daily mean values of PMo, as an air quality parameter of Selculu, Konya sampling station
from the beginning of January of 2018 to the middle of June 2020.
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Figure 8. Daily mean values of PM,¢, as an air quality parameter of Meram, Konya sampling station
from the beginning of January of 2018 to the middle of June 2020.

Daily mean values of PMi, as an air quality parameter of Karatay, Konya sampling station from
the beginning January of 2018 to the middle of June 2020 (Figure 9) which shows that PM10, values
decreased during a pandemic outbreak. PM10 values during the summer hot period lower than colder
winter periods.
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Figure 9. Daily mean values of PMo, as an air quality parameter of Karatay, Konya sampling station
from the end of March of 2018 to the middle of October 2019.

Daily mean values of PM10, as an air quality parameter of Selcuklu municipality, Konya sampling
station from the beginning January of 2018 to the middle of June 2020 (Figure 9) which shows that
PM,, values decreased during a pandemic outbreak. PM,y values during the summer hot period lower
than colder winter periods. Eight-month values from the middle of December 2018 are missing for some
problem of the sampling equipment in the station.
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Figure 10. Daily mean values of PMy, as an air quality parameter of Selcuklu municipality, Konya
sampling station from the beginning of January of 2018 to the middle of June 2020.

Daily mean values of PM o, as an air quality parameter of Erenkoy, Konya sampling station from
the end July of 2018 to the end of December 2018 (Figure 9) PM, values were higher during colder
winter periods. Other values than 4 months are missing for some problem of the sampling equipment in
the station.

Figure 12 explains the monthly mean of PM levels for three different sampling stations at Meram,
Karatay, and Selcuklu districts of Konya city center from the beginning of January of 2018 to the middle
of June 2020. When data were being examined the monthly mean of PM,, values for three different
sampling stations shows that winter periods are high and summer periods are lower in a comparison
between seasonal rates. Solid lines show the period of March 16 to the end of May which is Match 16
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to the end of May 2020 is significantly lower than the 2018 and 2019 periods. Table 1 is summarizing
the statistical reduction during the period of pandemic outbreak time (16 March to end of April 2020)
which is lower than before the quarantine period (1 January to 15 March 2020) and also lower than a
similar time scale of 2018 and 2019 period. The monthly mean of PM, s values during the pandemic
outbreak quarantine period (01 January to 15 March 2020) was also lower than before the quarantine
period (1 January to 15 March 2020) and the same period of 2018 and 2019.
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Figure 11. Daily mean values of PM,, as an air quality parameter of Erenkoy, Konya sampling station
from the beginning of January of 2018 to the middle of June 2020.
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Figure 12. Monthly mean of PM,o values for three different sampling stations at Karatay and Selcuklu
districts of Konya city center from the beginning of January of 2018 to the middle of June 2020.

PM, air quality parameters of Konya all sampling station which they show PM;¢ and PM. s, values
decreased during COVID-19 pandemic outbreak. Some values of sampling stations are missing and

some calculations are not possible (n.a.). It is clearly has been shown that during the pandemic
quarantine period, air quality was improved (Table 1).
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Table 1. Decrease of PM 10 and 2.5-micrometer particle size values during the pandemic outbreak
quarantine period (1 January to 15 March 2020).

PMuo (pg/m’) PM>, s (ug/m?)
Periods / Years 2018 2019 2020 2018 2019 2020
Period 1 72 116 42 n.a. n.a. 35
Period 2 116 35 25 n.a. 26 22
Period 2/ Period 1 61 -70 -40 n.a. n.a. -36
Term?2 (2020) - Mean Term2 (2018, 2019) -66 n.a.

Conclusion

Due to the continental climate of the Konya province, the winter season is very cold. Therefore, air
pollution emissions to the atmosphere increase depending on the amount of fossil fuel used for the
heating system of heating of residences and other buildings. Meteorological conditions are also
important airborne periods determinant in air pollution since the emission is important in air pollution.
Covidien-19 coincides with the emergence of the pandemic in Turkey that period that corresponds with
the end of the winter, although air pollution is also reduced with increasing temperature. The restrictions
imposed by the pandemic, besides decreasing the traffic density, caused the emissions to decrease as it
also reduces the industry activities. Therefore, the decrease in the level of air pollutants between before
and after the restriction is more pronounced compared to previous years. Thus, the air quality of
restrictions applied during the Covid-19 pandemic quarantine measures was greatly influenced
positively. Especially the improvement in air quality may be considered as one of the important gains
with the pandemic measures. Air quality monitoring studies are of great importance in terms of
determining the causes and sources of pollution. Their distribution, developing appropriate control
strategies and controlling the effectiveness of these strategies. It was revealed that the measures are
taken in the period of a virus outbreak, prohibition of traffic and the reduction of industrial activities
caused, a remarkable improvement in air quality. Considering the measures and improvements in air
quality, it is considered to be worth investigating how the measures should be evaluated in the coming
periods in combating air pollution.

Future Recommendations

Due to the continental climate of the Konya province, the winter season is very cold. Therefore, air
pollution emissions to the atmosphere increase depending on the appropriate control strategies and
controlling the effectiveness of these strategies. It was revealed that the measures are taken in the period
of a virus outbreak, prohibition of traffic and the reduction of industrial activities caused, a remarkable
improvement in air quality. Considering the measures and improvements in air quality, it is considered
to be worth investigating how the measures should be evaluated in the coming periods in combating air
pollution.
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