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 2019 yılında ortaya çıkan Koronavirüs salgını, bireylerde solunum yetmezliği ile 
başlamaktadır. Havada bulunan çeşitli gazlar bireylerin yaşam kalitelerini etkilemektedir. 
Örneğin; nitrojen en büyük hava kirleticilerinden biridir. Bu gaz insan sağlığı ve çevre 
üzerinde olumsuz etkilere sebep olmaktadır.  Ülke genelinde virüsün yayılmasının önüne 
geçmek için bazı tedbirler alınıp, kısıtlamalar yapılmıştır. Bu durum her ne kadar insanları 
psikolojik olarak yıpratsa da hava kalitesi ve çevre üzerinde olumlu etkiler yaratmıştır. Bu 
çalışmada Sentinel-5P TROPOMI uydu sensöründen alınan NO2 gazının Türkiye genelinde 
Covid-19 pandemisindeki miktarı incelenmiştir. Ayrıca salgın dönemindeki, ulaşım ve 
sanayileşmedeki durumun hava kirliğini etkileyen önemli bir faktör olup olmaması da 
çalışmada ele alınmıştır.  Elde edilen sonuçlar doğrultusunda salgın dönemindeki 
kısıtlamalarda ülke genelinde NO2 miktarında gözle görülür şekilde azalmalar yaşandığı 
görülmüştür. Buna ek olarak 2020 Haziran ayında kısıtlamaların kalkmasıyla birlikte nitrojen 
gazında artmalar meydana gelmiştir. Salgın döneminde NO2 miktarındaki değişimin anlamlı 
olduğu görülmektedir. 
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 The coronavirus epidemic, which emerged in 2019, begins with respiratory failure in 
individuals. Various gases in the air affect the life quality of individuals. For example, nitrogen 
is one of the most significant air pollutants, and this gas causes adverse effects on the 
environment and human health. In order to prevent the spread of the virus throughout the 
country, some precautions have been taken, and restrictions have been made. Although this 
situation wears people down psychologically, it positively affects air quality and the 
environment. This study examined the amount of NO2 gas taken from the Sentinel-5P 
TROPOMI satellite sensor   in   Turkey   during   the   Covid-19   pandemic   period.   Whether   
the   situation   in transportation and industrialization during the epidemic period is an 
essential factor affecting air pollution is also discussed in the study.  In line with the results 
obtained, it has been observed that there has been a noticeable decrease in the amount of NO2   
throughout the country in the restrictions during the epidemic period. In addition, there was 
an increase in nitrogen gas with the removal of the restrictions in June 2020. It is observed 
that the change in the amount of NO2 is significant during the epidemic period. 
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1. INTRODUCTION  

The coronavirus disease (COVID-19) first began to 
spread in Wuhan, China, and quickly showed its effect 
worldwide. According to reports published by the World 
Health Organization (WHO) on 02.08.2021, it was stated 
that the number of cases for the whole world reached 
198.022.041, and the number of deaths reached 
4.223.460. On the same date, when examining the 
situation of the Covid-19 effect in Turkey, it was 
observed that 5,727,045 cases were seen, and 5,332 
deaths were recorded (WHO, 2021). Although it is 
unknown exactly how Covid-19 spreads, it has been 
determined that it is a respiratory disease that affects the 
respiratory system and lungs (Lai et al., 2020). For this 
reason, some measures have been taken in all countries 
of the world to prevent the spread of the virus. Social 
distancing and hygiene rules are at the top of these 
measures (WHO, 2020; Bherwani et al., 2020; Gautam, 
2020). 

Therefore, the disease has become a factor that 
affects health on a global scale and affects the whole of 
life. One of the most critical issues that can be given as an 
example its general effects is the relationship between 
humans and the environment. Due to its nature, humans 
and the environment are in constant interaction (Aykac 
et al., 2012; Bacak et al., 2020). In this period, the human-
environment interaction has been positive and negative 
in two directions. Considering the positive side, due to 
the restrictions brought by the measures (temporary 
closure of industrial facilities, decrease in traffic 
circulation, etc.), environmental and air pollution have 
decreased. This situation has caused severe changes in 
environmental factors. 

The Sentinel satellite mission has been providing 
radar and optical data from 2015 to the present, as well 
as recently air quality data. For instance; Digital 
Elevation Model (DEM) researches (Karabörk et al., 
2021) and deformation analysis (Orhan, 2021) studies 
are carried out with Sentinel-1 radar data, while studies 
such as classification (Apaydın & Abdikan, 2021), 
segmentation (Knopp et. al., 2020) and water quality 
(Toming, 2016) are performed with Sentinel-2 optical 
data. 

Gases in the air in specific amounts affect the quality 
of life of individuals (Arbex et al., 2012; Clay et al., 2018). 
These gases are nitrogen, oxygen, water vapor, argon, 
carbon dioxide, neon, helium, methane, krypton, 
hydrogen, ozone, and xenon. For example, NO2 (Nitrogen 
dioxide) in the atmosphere is among the most critical 
pollutants that irritate the airways in individuals. In this 
case, it has been observed that it is harmonies with the 
transmission and death rates in Covid-19, as it triggers 
the respiratory tract (Kong et al., 2020). 

Recently, various gases in the atmosphere have been 
tracked with satellite-based remote sensing data. Where 
air pollutants are concentrated and whether they 
increase or decrease is revealed due to the analysis. The 
purpose of this study is to monitor the vertical column 
status of NO2 gas before, during, and after Covid-19 using 
TROPOMI satellite data. In addition to this, the causal 
relationship of the effect of the number of coronaviruses 
on air quality is discussed. The first section of the paper 

introduced the materials and methods used, and in the 
second section, the study area and how the data was 
processed were explained. In the last section, the effect 
of Covid-19 on NO2 gas in the troposphere is mentioned. 

2. MATERIAL and METHOD 

2.1. Study Area 

Selected as the study area, Turkey is surrounded by 
seas on three sides and consists of 7 different regions 
(Mediterranean, Eastern Anatolia, Southeastern 
Anatolia, Central Anatolia, Black Sea, Marmara, and 
Aegean) (Figure 1). In terms of its mathematical location, 
it is located between 26o- 45o east meridians and 36o- 
42o north parallels. 

 
Figure 1. Study Area 

2.2.  Data Sources and Data Process 

Within the scope of the study, it was aimed to 
investigate whether the NO2 value, which is one of the air 
pollution parameters, has undergone a significant 
decrease as a result of the quarantines applied by the 
authorities/organizations throughout Turkey during the 
Covid-19 (Coronavirus disease) epidemic. Therefore, the 
study covers the COVID-19 pandemic (September 10, 
2019, in China), (Turkey on March 10, 2020), and (last 
data on October 10, 2021) over a six-month timeframe 
each. Sentinel-5P (Sent-5P) satellite images are used for 
NO2 data. The mission of this satellite is to monitor the 
atmosphere and enable air pollutants to be studied on a 
global basis (URL2, 2021). 

Python v3.18 programming language was used for 
processing Sent-5P satellite images. In the software used, 
netCDF4, Harp, NumPy, and matplotlib libraries were 
used. Determining the temporal changes in the NO2 
parameter is of great importance in terms of air pollution 
and environmental problem detection. Therefore, the 
determination of this parameter and minimizing air 
pollution values are critical issues, for a livable and 
healthy city/country. 

3. RESULTS and DISCUSSION 

In the country, the rapid increase in the population, 
the development of industry, increase the amount of 
fossil fuel use and also cause an increase in greenhouse 
gases in the atmosphere (Zhang & Cao, 2015; Bauer et al., 
2015; Xu et al., 2016). For this reason, air pollution is a 
problem for developed and developing countries. A 
report on air quality is published by the World Health 
Organization every year. According to this report, air 
quality affects the standards of one's life quality. 
Common diseases in people exposed to air pollution; 
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respiratory failure, asthma, lung cancer, cardiovascular 
diseases (Pant & Harrison, 2013). Since the amount of 
NO2 in the atmosphere directly affects the air quality, it 
also plays an important role in human health. While 
Turkey's population was 83.154.997 million in 2019, it 
has reached 83.614.362 million by increasing 459.365 

 
Figure 2. Population number of Turkey by cities (year 
2020) 
people as of 2020 compared to the previous year (Figure 
2). With the increasing number of people and 
industrialization, motor vehicles and thermal power 
plants have become important sources of air pollution 
(NO2 component). 

In 2019 and 2021, the production index increased and 
decreased in a balanced way, but there were serious 
changes in 2020, when the epidemic broke out 
throughout the country (Figure 3). The activity in the 
economy has come to a standstill. Therefore, industrial 
facilities, trade centers, and industrial communities 
could not work in this process. The main reason for this 
is thought to be the occurrence of restrictions and 
prohibitions. Although negative economic results were 
obtained, human-environment interaction was positively 
affected as a result of the measures taken during the 
epidemic period. 

 
Figure 3. Industrial production index between 2019-
2020 (Turkey) 

The NO2 component, which affects the air quality in 
certain periods (10 September 2019, 10 March 2020, 10 
April 2020, 10 June 2020, 10 October 2020) throughout 
Turkey, has been examined. (Figure 4). 

 
Figure 4. Nitrogen Dioxide (NO2) Emissions over 
TURKEY 

When the visual results are interpreted, it is 
understood that the Covid-19 pandemic period has 
affected the air quality. However, on March 10, when the 
virus started to appear in our country, increases in the 
amount of NO2 began to occur. It can be seen more 
prominently in the western parts of our country. As of 
April 2020, a curfew was imposed on those above the age 
of 65, and then young people and children which under 
the age of 20, in order to reduce the impact of the 
epidemic on its spread. Afterwards, a curfew was 
imposed on weekends and in 30 metropolitan cities, and 
a curfew was implemented across the country between 
May 23-26. It is seen that there is a great decrease in NO2 
thanks to the curfew. This indicates an improvement in 
air quality. As of June 1, 2020, some restrictions were 
removal and flexible and alternating work began in the 
workplaces. When the image of June 10, 2020 is 
examined, only partial redness can be seen in the city 
centers. Looking at the date of October 10, 2020, it is seen 
that redness is dominant throughout Turkey. The main 
reason for this is that the restrictions have been 
gradually removal since June and depending on this 
situation, there have been dynamism in industrial 
activities, transportation, and tourism sectors. This has 
led to an increase in nitrogen and derivatives in the 
atmosphere. 

4. CONCLUSION 

Using TROPOMI satellite data, the amount of NO2 
emission in the atmosphere before and after Covid-19 
was monitored. When the results of the study are 
examined, the restrictions and prohibitions made to 
control the epidemic had a great impact on industrial 
production, transportation, and social life. However, it 
has had a positive impact on environmental air quality. It 
has been determined that NO2 emissions, which is one of 
the pollutants in the air, decrease and lighten. This study 
revealed the potential benefits on air quality and human 
health, along with the impact of the pandemic on 
industrial and transportation activities. 
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