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COVID-19 PANDEMIC
STAY HOME PRACTICE: ITS EFFECT ON
KUTAHYA AIR QUALITY

COVID-19 Pandemisi Evde Kal Uygulamasi: Kiuitahya Hava Kalitesine Etkisi

Muammer YILMAZ'

Abstract

In this study, it was aimed to investigate the effect of the applications of “stay home” and social movement restriction
due to COVID-19 outbreak on air quality. In this descriptive cross-sectional study, measurement values of PM4q, PM2 5
and SO» variables in Kutahya province between 11th March and 25th May in 2019 and in 2020 were compared with
24-hour PM1g, PM2 5 and SO2 mean limit values that are the air pollution criteria for Turkey and the World Health
Organization (WHO). Between 11th March and 25th May in 2019, mean PM4g was 62.17+33.36 ug/m3, mean PMy 5
was 11.34£10.43 pug/m3, mean SO was 18.18+13.98 ug/m3 and mean air temperature was 11.14+4.58°C. Between
11th March and 25th May in 2020, mean PM10 was 42.25+26.20 ug/m3, mean PMs 5 was 16.69+8.77 ug/m3, mean
SO, was 6.93+5.36 ug/m3, mean air temperature was 13.27+6.00°C. Compared to the same period of the previous
year, there is a decrease in PM1g and SO» concentrations in Kiitahya province while an increase is observed in PMo 5
concentrations.
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Ozet

Bu galismada COVID-19 salgini nedeniyle “evde kal” ve toplumsal hareket kisittama uygulamasinin hava kalitesine
etkisinin incelenmesi amaglanmigstir. Bu tanimlayici kesitsel arastirmada Kitahya il merkezinde 11 Mart-25 Mayis 2019
ve 11 Mart-25 Mayis 2020 tarihleri arasindaki PM1q, PM2 5 ve SO degiskenlerine ait 6lglim degerleri Turkiye ve Dinya
Saglik Orguti’niin (WHO) hava kirliligi kriteri olan PM1g, PM2 5 ve SOz degerlerinin 24 saatlik ortalama sinir degerleri
ile karsilagtinimigtir. 11 Mart 2019-25 Mayis 2019 tarihleri arasinda PMqq ortalamasi 62,17+33,36 ug/m3, PM2 5
ortalamasi 11,34+10,43 pg/m3, SO, ortalamasi 18,18+13,98 pg/m3, hava sicakligi ortalamasi 11.14+4.58°C’dir. 11
Mart 2020-25 Mayis 2020 tarihleri arasinda PMq ortalamasi 42,25+26,20 ug/m3, PM3 5 ortalamasi 16,69+8,77 ug/m3,
SO5 ortalamasi 6,935,36 pg/m3, hava sicakligi ortalamasi 13,27+6,00°C’dir. Kiitahya’da énceki yil ayni dénem ile
karsilastirildiginda PM1g ve SO; konsantrasyonlarinda azalma oldugu gérulirken PMy 5 konsantrasyonlarinda artis
gorulmektedir.

Anahtar kelimeler: COVID-19, evde kal, hava kalitesi.
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Introduction

Air pollution is an important public
health problem. Each year, 3.7 million deaths
are attributed to outdoor air pollution. In
addition, about 7 million premature deaths
were reported by the World Health
Organization (WHO) due to air pollution in
2012. Studies show a relationship between
air pollution and respiratory system
diseases, ischemic heart diseases, stroke
and cancers (1). Air pollution is determined
by the amount of such substances in the air
as ozone (O3), carbon monoxide (CO),
sulphur dioxide (SO»), nitrogen oxide (NO»),
liquid and particles. Urban air pollution in
Turkey is typically determined by measuring
sulphur dioxide (SO») and particulate matter
10 (PMqg) in the atmosphere (2). Particulate
matter (PM) occurs as a result of combustion
of solid fuels such as petroleum products,
coal and biomass used in vehicles,
household and industry, and industrial
activities such as construction, mining, and
cement production (3, 4, 5). In 2013, PM was
classified as a cause of lung cancer by the
WHO International Agency for Cancer on
Research (IARC) (3).

Sulphur dioxide is mainly formed by
the burning of fossil fuels such as coal and
petroleum. Exposure to SO» can worsen
respiratory diseases such as asthma and
chronic bronchitis, and also increase ER
admissions and hospitalizations (3, 4, 5).

Material and Method

The data of this descriptive
cross-sectional study are hourly
measurement values of PMqg, PM> 5 and
SO, variables taken from www.havaizleme.
gov.tr website belonging to Ministry of
Environment and Urbanization between 11th
March and 25th May of 2019 and of 2020.
There is an air quality measurement station
in the Kutahya province (10). Since the
pollutants are measured hourly at the
stations, daily average measurement values
for each pollutant were calculated by taking
the average of the measurements of the
days for which at least 75% (18

With the occurrence of severe unexplained
pneumonia cases affecting the respiratory
tract in Wuhan city of China in 2019, the
Chinese Center for Disease Control and
Prevention went into an emergency alarm.
WHO named the new type 2019-nCoV virus
as COVID-19 (6, 7). It was determined that
COVID-19 has a similar structure with
SARS-CoV and MERS-CoV, which are
members of the coronavirus family, but it is
faster than others in terms of spread rate and
infectious  properties (6). The first
coronavirus case in Turkey was identified on
March 11th, 2020. In order to reduce the
pace of the epidemic, formal education was
terminated at all educational institutions on
March 16th, 2020. Many measures have
been implemented such as flexible working
with minimum staff in public institutions,
termination of public transportation, closure
of eating, drinking and entertainment places,
and the curfew for those 65 years old and
over. On March 25th, 2020 " Stay Home
Turkey " application began (8, 9).

The period of inactivity, which started
with the social movement restriction imposed
due to the COVID-19 pandemic, reduced
traffic density and industrial production
processes. In this study, it was aimed to
determine how air pollution changed during
the COVID-19 pandemic in Kutahya
compared to the previous year, based on
PM1g, PM2 5 and SO> levels.

measurements) of the daily-required 24
measurements were made. The values
obtained by were compared with PMyq,
PMa> 5 and SO, 24-hour average limit values,
which are the air pollution criteria of Turkey
and WHO. The population of Kitahya
province was 272,367 in total in 2016
according to the data of Turkish Statistical
Institute (TSI) (11). Ethics committee
approval was not obtained for the study in
accordance with the “Regulation on Clinical
Researches” dated August 19th, 2011 and
numbered 28030 (12).
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Statistical analysis

SPSS Statistics v22.0 was used in
the study. Mean, standard deviation and
standard error values of the data were
calculated. Student t test was used to

Results

When the daily average
measurement values were calculated by
taking the average of the hourly
measurements of the days for which at least
75% (18 measurements) of the daily-
required 24 measurements were made for

compare the means of PM1g, PM2 5 and SO»
values. Chi-square test was used to compare
categorical variables and  statistical
significance level was taken as p<0.05.

each pollutant at the stations, the number of
days with quality data was for PMqg 66
(86.8%) in 2019 and 68 (89.4%) in 2020, for
PMa> 5 75 (98.6%) in 2009 and 71 (93.4%) in
2020, for SOy 22 (28.9%) in 2019 and 71
(93.4%) in 2020.

Table 1: The change in PM,q, PM5 5, SO,, and air temperature averages in Kutahya Province by

years.

Parameters Year N Mean Std. Deviation Std. Error Mean t;p
SRR L T
T
sopomy o B8 BE 2R o
Air temperature (°c) 2010 2% 7113 oy oo -2.016:0.046

Table 2: The change in PM,q, PM5 5, SO,, and air temperature averages in Kutahya Province by

months and years.

Parameters Month n Mean  Std. Deviation St:n-eEa:or t;p

PMi(m’)  Nacioo 21 389 2482 Sar 14240163
PMas(ugim®)  MerCO0 20 2187 1169 261 24220020
50; (ugim’) March20 19 1345 677 Ves 41430002
Air temperature (°C) miﬁﬂlg 201 8.%9 4.%7 o.%s -

T
T N IS R S Y=Yy
oy BWS 5 BT 3% 40 uponm
Air temperature (°C) ﬁg;::;g At oo oo -4.567:<0.001
ey @ mE A im oo
T T
o MY s 2m o 0n e
Air temperature (1C) &8 5% 1351 2o oo 3.785;0.001

© Copyright ESTUDAM Halk Sagligi Dergisi. 2021,6(2)

125



Between 11th March 2019 and 25th
May 2019, mean PM4g was 62.17+33.36
pug/m3, mean PMs 5 was 11.34+10.43, mean
SO, was 18.18%13.98 and mean air
temperature was 11.14+4.58. Between 11th
March 2020 and 25th May 2020, mean PMqq
was 42.25+26.20 ug/m3, mean PMy 5 was
16.69+8.77, mean SO, was 6.9315.36
pug/m3, and mean air temperature was
13.27+6.00°C (Table 1). When compared by
months, while PMs 5 values increased in
March, April and May, PM4g and SO» values
decreased in March, April and May (Table 2).

When the days the PM10 values
exceeded the WHO limit values (50 ug/m3)
during the pandemic process and in the

previous year were compared, no statistical
difference was seen between March, April
and May (Figure 1). A statistical difference
was found in March when the days the SO»
values exceeded the WHO limit values (20
pg/m3) during the pandemic process and in
the previous year were compared (p=0.003)
There was no statistical difference in April. In
May, WHO limit values of SO, values (20
pg/m3) were never exceeded (Figure 2).

When the days the PMjy 5 values
exceeded the WHO limit values (25 ug/m3)
during the pandemic process and in the
previous year were compared, no statistical
difference was found between March, April
and May (Figure 3).
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Figure 1: The change in PMqg (ug/m3) means in Kiitahya Province by years
WHO limit value (50ug/m3).
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Figure 2: The change in SO2 (ug/m3) means in Kiitahya Province by years
WHO limit value (20ug/m3).
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Figure 3: The change in PM5 5 (ug/m3) means in Kitahya province by years

WHO limit (25pg/m3).

Discussion

To stop the spread of COVID-19, a
number of rapid and strict counter-measures
were taken by many countries around the
world, including limiting the mobility of the
population in cities and banning almost all
preventable activities. As a result of these
measures, a decrease was seen in economic
activities and road traffic. In Kitahya,
measures to restrict population and
economic activities have been implemented
to stop the spread of COVID-19. In Kitahya,
while restriction was applied mostly in traffic
and at workplaces that perform small-scale
manufacturing, large-scale industrial
facilities continued their activities. This study
was conducted to evaluate how these
applications affected air pollution
concentrations.

Compared to the same period of the
previous year, there is a decrease in PMqq
and SO concentrations in Kitahya, while an
increase in PM»osgs concentrations is
observed. As a result of the measures, a
decrease in PMy5s concentrations is
expected, but there is no consistent
decrease in cities in Europe yet (13). This
can be explained by that the main sources of
this pollutant are more diverse in European
countries, including fuel used for industrial
activities, road traffic and heating residential,

commercial and public buildings and also
that a significant part of the particulate matter
is formed in the atmosphere through
reactions of other air pollutants containing
ammonia (13). However, data from the
European Environment Agency show that
there are nearly half reductions in air
pollutant concentrations due to reduced
traffic and other activities in some major
cities thanks to the measures taken (14). The
results obtained in a study in Morocco
showed that the difference between the
concentrations recorded before and during
the lockdown period was 75%, 49% and 96%
for PM1g, SO2 and NOy, respectively (15).
Like weather conditions, other factors will
also contribute to changes observed in air
pollution. Compared with the same period of
the previous vyear in Kuitahya, the air
temperature was measured higher. Changes
in meteorology can cause air pollution to
increase or decrease. When the relationship
between changes in emissions and changes
in  concentrations and meteorological
changes combined, why lower air pollution
does not occur in all regions can be
explained (13). Residential heating, which
has a significant share in pollution in
Kutahya, may have had little effect due to the
higher air temperature compared to the
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previous year. The main air pollutants in a
city can be determined by stopping
production of large manufacturing industry,
small manufacturing industry, and residential
heating by turns for a while.

Air quality monitoring stations must
provide data at 75% rate at least (16).
However, it was found that the
measurements in the station in Kiitahya were

Conclusions

It is seen that there is a partial
improvement in air quality in Kitahya during
the pandemic period. When air pollutant
concentrations are compared to the same
period of the previous year, a decrease is
observed in PM1g and SO» concentrations,
while there is an increase in PMss5
concentrations. The decrease in PM1g and
SO, concentrations may have occurred due
to the increase in temperature compared to
the previous year and restrictions. The fact
that large-scale industries located close to

insufficient. Especially in 2019, SO»
measurements remained at 28.9%. The first
thing to do in the solution of a problem
affecting public health is to be able to define
the current situation correctly. For this
purpose, the measurements made at
Kdtahya Air Quality Monitoring Station
should be done regularly and adequately

the center are outside the restrictions and
intercity traffic may have negatively affected
PM> 5 concentrations. Meteorological
parameters affecting air quality such as
pressure and humidity should also be
evaluated in studies. In addition, in order to
determine the main air polluting sources in
the city, detailed analyzes can be made by
interrupting the large manufacturing industry
production, small manufacturing industry
production and residential heating
respectively.
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