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ABSTRACT
The COVID-19 (Coronavirus Disease 2019) broke out in the late of 2019. On January 23 in Wuhan, and later in all other
cities of the country, there were taken measures to control the spread of the virus through quarantine measures. This article
focused on East China and attempted to assess comprehensively the environmental impact of the COVID-19 outbreak. This
study analyzed satellite observational data of sulfur dioxide (SO2), nitrogen dioxide (NO2), carbon monoxide (CO) and
aerosol optical depth (AOD) in the period before the outbreak of the epidemic and during the implementation of preventive
measures and control of COVID-19, as well as compared it with the data obtained in the same period of 2019. The results
of the analysis showed that the COVID-19 lockdown improved air quality in the short term, but as soon as coal consumption
at power plants and refineries returned to normal levels due to the resumption of their work, pollution levels returned to their
previous level. The levels of CO and NO2 showed the most significant decrease (20 and 30%), since they were mainly
associated with a decrease in economic growth and transport restrictions that led to a change in energy consumption and a
reduction in emissions. This study can complement the scientific community and environmental protection policy makers,
not only to assess the impact of outbreak on air quality, but also for its effectiveness as a simple alternative program of action
to improve air quality.
Keywords: COVID-19; East China; Air pollution; Remote sensing; Anthropogenic activities.

INTRODUCTION
On December 31, 2019, Chinese authorities informed the
World Health Organization (WHO) of an outbreak of
unknown pneumonia. From January 23, the city of Wuhan
was quarantined, and from January 24, restrictive measures
to prevent the spread of infection began to be introduced in
many cities of the country. Transport links with a number of
megacities were limited, quarantining 60 million people in
17 cities of Hubei Province. There were recorded cases in
each unit at the provincial level in China, a few weeks later,
the virus globally spread first to other Asian countries, and
later to North America, Europe and other countries. World
Health Organization announced pandemic of this disease on
March 11.
It turned out that the new type of coronavirus was almost
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70% identical to the SARS-CoV (Severe Acute Respiratory
Syndrome Coronavirus) (Hui et al., 2020). The new
coronavirus was first assigned with the code 2019-nCoV,
and from February 11 it was renamed SARS-CoV-2 (WHO
2020a). The infectious disease that it caused was called
COVID-19 (Coronavirus Disease 2019). A hallmark of the
current pandemic that makes it difficult to struggle, it is its
long incubation period, which is usually about 5 days, but
can last from 2 to 14 days (CDC, 2020; Holshue et al., 2020).
In severe cases of the course of the disease, COVID-19 can
cause pneumonia, acute respiratory syndrome, kidney failure,
and even death (Perlman, 2020). So on June 5, 2020, the
total of COVID-19 cases surpassed 6.5 million and over
387,298 deaths worldwide (WHO, 2020b).
As countries became locked, industrial activity ceased
throughout the world. Among many other sectors of the
economy, transport was the most affected sector due to
lockdown. Road and air transport had been stopped, as many
governments had severely restricted the movement of
people (Muhammad et al., 2020). In addition, the pandemic
had affected not only the transport sector, but also the
industrial and manufacturing sectors. Global oil demand has
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plummeted and prices plummeted as industry and transport
sectors around the world have stopped. The global outbreak
and spread of COVID-19 not only seriously threatened
public health, but also seriously prevented global economic
growth (Wang et al., 2020; Wu et al., 2020).
This analysis of early data suggested that government
policies that directly reduced human activity, commercial
demand, and transport could effectively and quickly reduce
urban air pollution (Filonchyk and Hurynovich, 2020a; Jribi
et al., 2020; Xu et al., 2020a; Zhu et al., 2020). That is,
environmental pollution would increase with economic
growth. In general, the significance and consequences of a
lockdown were still poorly understood and studied, and
could probably play an important role in restoring air quality.
The nationwide lockdown during the time of COVID-19
pandemic provided a unique opportunity to work in this
direction. Therefore, a quantitative assessment of air pollution
was necessary in order to ultimately take measures to limit
air quality, especially when such alternative control measures
were necessary. This study is an attempt to evaluate the
usefulness of locking as an alternative strategy to reduce air
pollution in East China. The main objectives of this study
are: to compare the concentrations of atmospheric pollutants
(sulfur dioxide (SO2), nitrogen dioxide (NO2) and carbon
monoxide (CO)) and aerosol properties (aerosol optical depth
(AOD)) in the period before the lockdown and during the
implementation of preventive control measures COVID-19.
By focusing on East China, this study is expected to be a real
complement to the scientific community and environmental
protection policy makers, not only to assess the impact of
lockdown on air quality, but also for its effectiveness as a
simple alternative program of action to improve air quality.
DATA AND METHODS
Sulfur Dioxide (SO2) and Nitrogen Dioxide (NO2) Data
Sulfur dioxide (SO2) and nitrogen dioxide (NO2) emission
data obtained from Ozone Monitoring Instrument (OMI) on
board the AURA satellite launched in 2004 as part of the
NASA EOS (Earth Observation System) were used, which
performed measurements of solar radiation reflected by the
atmosphere and the Earth’s surface in the range from 270 to
500 nm and with a spectral resolution of 0.5 nm. The width
of the recorded strip of the surface, which is about 2600 km,
and the satellite’s orbital period of 98.8 minutes, make it
possible to carry out measurements on a global scale and
cover almost the entire Earth’s surface in a day. In the OMI
mode, designed for shooting on a global scale, the pixel size
when shooting in the nadir direction is 13 × 24 km along and
across the shooting strip, respectively (Levelt et al., 2006).
The spectrometer measurement data were used to determine
the vertical profiles of ozone, the concentrations of atmospheric
gases such as NO2, SO2, HCHO, BrO and OClO, the surface
illuminance, as well as a number of characteristics of aerosol
and clouds. The data processing algorithm provided information
on elevated SO2 concentrations at three altitudes: 2 km
(anthropogenic SO2), 5 km (passive volcanic degassing) and
15 km (large explosive eruptions) (Krotkov et al., 2006).
The method was based on measuring the spectral characteristics
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of sunlight scattered in the atmosphere and reflected from
the surface of the Earth. Comparison of the initial and
reflected spectra provided information on the distribution
and concentration of trace elements, O3 and SO2, as these
gases absorb and scatter part of the incoming sunlight. The
units of SO2 concentration were Dobson Units (DU) (1 DU
= 2.69 × 1016 molecules cm–2). To ensure data quality, SO2
data were excluded from observations with a cloud radiance
fraction of greater than 0.2 and solar zenith angle > 70°
(Krotkov et al., 2016). It is worth noting that negative SO2
values in this article could be caused by interference between
the SO2 and O3 absorption and could usually indicate very
low SO2 values (Yan et al., 2012). This is because in the UV
region SO2 and O3 have strong absorption and can interfere
with each other during measurement. This is particularly
affected by O3 interference in measuring SO2, which can
show a concentration of SO2 less than the actual value,
which can lead to serious measurement errors. When the O3
concentration is the main ruler of the mixing ratio of SO2
and O3, the result of SO2 is minus.
As for NO2, the OMI instrument allowed to determine the
total NO2 content in the vertical column of the atmosphere
as the total number of NO2 molecules between the Earth's
surface and the tropopause per unit area (Boersma et al.,
2004). Search errors in remote unpolluted areas were due to
uncertainties in spectral fitting and (0.7 × 1015 molecules cm–2)
(Boersma et al., 2007). NO2 content in the vertical column
of the atmosphere was calculated by dividing the inclined
content by the air mass value of NO2, which depended on a
number of parameters, including the geometry of the
observations, the surface albedo, the shape of the vertical
profile of NO2 and cloud characteristics (height, density, and
sky coverage) (Boersma et al., 2004). NO2 data was provided
only if the cloud radiance fraction did not exceed 0.3 (i.e.,
close to clear sky) and solar zenith angle > 85° to ensure data
quality. In this study, we used daily Level 3 Aura/OMI SO2 and
NO2 data products with a spatial resolution of 0.25 × 0.25° to
study SO2 and NO2 emission in the Hubei Province. OMI
Level 3 SO2 and NO2 data from NASA GES DISC archive.
Carbon Monoxide (CO) Data
Atmospheric Infrared Sounder (AIRS) introduces the
grating spectrometer aboard AQUA satellite, launched on
May 4, 2002. The device was designed to support climate
research and improve weather forecasting, and to display the
concentration of a number of gases in the atmosphere,
including water vapor, carbon dioxide, carbon monoxide,
ozone and methane. The main instrument of the complex is
the AIRS infrared spectrometer, which has 2378 spectral
channels and is capable of recording the intensity of
outgoing thermal radiation in the ranges 3.74–4.61 µm
(2169–2674 cm–1), 6.20–8.22 µm (1217–1613 cm–1), 8.8–
15.4 µm (649–1136 cm–1) with high spectral resolution
(λ/∆λ) ∼1200 and a 13.5 km footprint at nadir (Aumann et
al., 2003; Pagano et al., 2003; 2011). These spectral ranges
include the absorption zones of carbon dioxide (4.3 and
15 µm), water vapor (6.3 µm), methane (7.6 µm) and ozone
(9.6 µm) important for reconstructing atmospheric parameters
(Chahine et al., 2005). The most efficient CO extraction
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process in the middle AIRS troposphere is from 300 to 500 hPa
(9–5.5 km); therefore, data from a height of 400 hPa (7 km)
will be used in this work, and CO data will be extracted
globally in day and nighttime under clear and cloudy sky
conditions (Warner et al., 2007; Xiong et al., 2008). In this
article, we used the data of Level 3v6 (spatial resolution 1 ×
1°) only daily measurements of CO of the ascending orbit
(ascending, i.e. around 12:30–13:30 local solar time (LST)).
AIRS CO products were obtained from Goddard Earth
Sciences Data and Information Services Center (GES/DISC).
Aerosol Optical Depth (AOD) Data
As a component of the NASA EOS, Moderate Resolution
Imaging Sectroradiometer (MODIS) on TERRA and AQUA
satellites provides level 2 aerosol products. Due to the fact
that the AQUA satellite crossing the equator close to the
AURA satellite crossing time, it was decided to use aerosol
optical depth (AOD) data obtained by the MODIS-AQUA
satellite with a spatial resolution of 10 km and with the
quality flag of at least 2 (QA = 2 and 3). Based on previous
studies, the MODIS seasonal observation cycle is reported
to be consistent with ground based observations, including
the Aerosol Robotic Network (AERONET) sun and sky
radiance measurements (Kim et al., 2007). Therefore, AOD
data can be considered suitable as an assessment tool for
studying spatio-temporal changes in aerosol and can be used
for cross-comparison with measured gaseous pollutants. The
uncertainty of MODIS AOD is ±0.05 ± 0.20 × AODAERONET
(Sayer et al., 2013) and ±0.05 ± 0.15 × AODAERONET (Levy
et al. 2013) over the land. MODIS AOD data was obtained
from NASA's Level-1 and Atmosphere Archive and
Distribution System (LAADS) Distributed Active Archive
Center (DAAC).
RESULTS AND DISCUSSION
Changes in Economic Activity and Energy Consumption
From the end of 2019 to the present, the COVID-19
epidemic had spread around the world, exacerbating the
epidemiological situation and leading to serious consequences
for human health (Xu et al., 2020a, 2020b). To eliminate the
spread of the epidemic, the Chinese government decided to
implement immediately measures to control and prevent the
spread of the virus. Since January 23, the city of Wuhan has
been quarantined, and since January 24 other cities of the
province, approximately 60 million people have been
influenced by the restrictions. Air and rail traffic between
cities were banned, and road links were closed. Later, various
kinds of preventive measures were taken in all regions of the
country. At many enterprises in the country production was
suspended. In order to suppress epidemic throughout the
country, restriction of population movement has been adopted,
with most of the country's population facing various forms
of movement restrictions (Griffiths and Woodyatt, 2020). In
many urban residential complexes, fences and gratings were
installed to block all entrances and exits. The exit was
through the only gate where the guards were on duty around
the clock. In a number of cities, the creation of entire
networks of controlling and patrolling areas was initiated to

identify quickly and isolate patients with suspected cases of
infection with COVID-19, as well as those who came into
contact with them. Restriction measures included driving
restrictions on all non-emergency vehicles. The introduction
of strict measures to curb the spread of the COVID-19 (forced
self-isolation, quarantine, closing borders and production,
limiting air traffic) could have not only a positive impact on
the environment, but also led to a decrease in economic
growth. The outbreak of COVID-19 had some negative
effects on the economy (Xu et al., 2020b, Zhao et al., 2020).
Therefore, the above preventive and control measures could
be closely related to air quality.
China's energy consumption had dropped significantly
due to a significant reduction in urban transport and industrial
activity during the quarantine period. China is the world
leader in coal consumption, and coal resource dominates
energy consumption (BP, 2019). Myllyvirta (2020) reported
a decline in coal consumption in the country during the
lockdown period. Every winter, during the Lunar New Year
period, the whole country suspends activity for a week, that
is why most of the industries stop working. The holiday has
a significant short-term reduction in energy consumption
(Myllyvirta, 2020). The resumption of production, which
begins after the Spring Festival, leads to an increase in energy
consumption, but 2020 was an exception due to the outbreak
of COVID-19. There was a decrease in coal consumption for
industrial purposes compared to 2019. This was because the
epidemiological situation led to that the country's
government decided to extend the New Year holidays in
order to prevent the spread of the virus (Wang and Su, 2020).
By mid-March, according to the Ministry of Industry and
Information Technology (MIIT), state and large industrial
companies resumed their work by 90%; since March 24, the
Chinese authorities removed most of the previously imposed
social and economic restrictions, stating that the spread of
the virus in this the country is "mostly blocked."
Spatial Distribution of Air Pollutants
Air pollution is one of the main environmental health
problems that affects everyone in low, middle and high
income regions. Air pollution is one of the main environmental
health risks. The lower the levels of air pollution shows
better health of the population with the cardiovascular and
respiratory, both in the long and short term. Therefore, it is
very important to monitor constantly air quality in order to
assess the impact of pollutants on human health.
This study will focus on East China (denoted by the black
box, latitude: 28–42°N, longitude: 108–124°E). The satellitederived mean columns of AOD, SO2, NO2 and CO in
January, February and March 2019 and 2020 are shown in
Figs. 1–4 (white color indicates the absence of AOD data).
High concentrations of pollutants have been reported mainly
over eastern China. In addition, it is worth noting the Pearl
River Delta and Sichuan Basin, which are also subject to
high concentrations of pollutants, although significantly
lower than in East China.
Fig. 1 shows the average spatial distribution of MODIS
AOD for the first quarter (including January, February, and
March) of 2019 and 2020. One of the possible causes of
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Fig. 1. Spatial distribution of AOD at 550 nm from MODIS.
pollution is a high degree of urbanization, a high population
density and a large number of mobile sources (for example,
vehicles), emissions from which lead to high aerosol loads.
Also possible sources of aerosols can be associated with the
burning of fossil fuels (oil and coal) at power plants and in
industry, the burning of coal and the burning of biomass for
domestic heating, as well as the transfer of dust over long
distances. High AOD were observed at North China Plain
(above 0.8) and Yangtze River Delta (above 0.7), which is
associated with high emissions from factories and the country's
largest coal-fired power stations (Beilun, Waigaoqiao, Jiaxin,
Ninghai, Yangcheng and Zouxian Power Stations). It is
worth noting that China consumed 641.2 million tonnes of
oil, which accounted for 13.8% of global oil consumption;
243.3 million tons of oil equivalent (MTOE) of natural gas,
which accounted for 7.4% of global natural gas consumption;
and 1906.7 MTOE of coal, which accounted for 50.5% of
global coal consumption (BP, 2019). In addition, high coastal
AOD can be the result of strong emissions from ships, as

well as long-range aerosol transport from North China Plain
and strong hygroscopic growth of aerosol due to high relative
humidity, especially in the south region (Huang et al., 2018;
Ahmed et al., 2020). AOD levels over East China were
much higher than in other regions of the country.
Figs. 2 and 3 showed the spatial distribution of SO2 and
NO 2 over the study period. Sulfur dioxide (SO 2) was
produced by burning fossil fuels (coal and oil) and smelting
mineral ores containing sulfur, as well as various chemical
processes. The main anthropogenic source of SO2 was the
burning of sulfur-containing fossil fuels for heating homes,
generating electricity, refining, and from cars (Filonchyk et
al., 2020b). Since SO 2 was mainly produced by burning
coal, the highest SO2 values were recorded in North China
Plain (above 0.45 DU), where there are power plants and
coal mining industries (Fig. 2) (Krotkov et al., 2016). The
SO2 values over the Yangtze River Delta (above 0.43 DU)
were similar to North China Plain, mainly because there are
a large number of vehicles in the Yangtze River Delta region.
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Fig. 2. Spatial distribution of planetary boundary layer (PBL) SO2 from OMI.
Thus, high concentrations of SO2 were found in highly
industrialized regions of the country, such as the North China
Plain (Beijing-Tianjin-Hebei region) and Yangtze River
Delta, as well as in other coastal regions of the country (Fig. 2).
As for NO2 (Fig. 3), the main sources were combustion
processes (heating, power generation, engine operation of
cars and ships), high NO2 concentrations were similar to
SO2, which are located in highly urbanized areas such as
Beijing, Tianjin, Hangzhou, Shanghai, Shijiazhuang, Nanjing.
Due to its high solubility, the presence of SO2 and NO2 in
the lower atmosphere was not large, depending on the season
and terrain, it can be up to 2 days (Renuka et al., 2020). This
interval is too short for these air pollutants to spread globally.
Therefore, in neighboring geographical areas, where both large
and moderate emissions of SO2 and NO2 were carried out, a
large difference in the concentrations of SO2 and NO2 could
be observed in the atmosphere. It can be concluded that SO2
and NO2 arise primarily in highly developed industrial
regions, and also short distance transportation from these

regions with heavier pollutants to neighboring regions is
possible. Unlike to AOD, SO2 and NO2 showed the highest
levels in the first two months of the year (January and
February). The high level of SO2 during this period may be
associated with additional emissions from house heating and
may decrease during the warmer period, due to the absence
of the need for heating the room. With an increase in
precipitation, SO2 easily dissolves in water, form acidic
gases can be carried by powerful air currents for hundreds
of kilometers (Hu et al., 2018). High AOD values (above
0.6) were observed in approximately the same areas where
NO2 had high values, but because of the much longer
residence time of aerosol particles in the atmosphere, in
contrast to several hours for NO2 and SO2, they can be
transported over long distances. High AOD values were also
observed in the Pearl River Delta and Sichuan Basin.
As known, the main anthropogenic sources of CO in the
atmosphere are motor vehicles, power plants and industrial
emissions. Satellite data showed a similar spatial distribution of
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Fig. 3. Spatial distribution of tropospheric NO2 from OMI.
CO concentration with other pollutants. Areas with a high
concentration of CO were concentrated almost over the
entire territory of East China (Fig. 4), and focus can be also
noticed above the Pearl River Delta and Sichuan Basin, as
well as in the south of the country. This distribution is also
similar to previous studies (Liu et al., 2011; Kang et al.,
2019). The concentration distribution in the CO column was
closely related to population density and locality. Emissions
from anthropogenic activities have a significant impact on
the concentration of CO. It had been proven that areas with
low CO concentrations were often associated with the
topography and altitude. Low concentrations of CO were
often located in the high elevation region due to the low
mass of atmospheric column and low anthropogenic activity
(Zhang et al., 2016). Although against the background of
East China, the level of CO pollution in the troposphere of
other regions of the country did not look so dramatic (taking
into account population density, the scale of industrial
production, geographical, topographic and climatic features

and other factors), CO could be relatively high due to its
relatively more long term in the atmosphere. Therefore, the
spatial distribution of CO was more uniform throughout the
study region.
Temporal Variations of Pollutants
MODIS and AIRS instrument on the AQUA satellite and
OMI on the AURA satellite collect data on AOD, CO and
SO2 and NO2 in the troposphere of East China. Figs. 1–4
showed spatial distributions, and Fig. 5 showed the temporal
distributions of aerosols and pollutants in the first quarter
(January, February and March) of 2019 and 2020. Taking into
account the fact that, since January 23, quarantine measures
were taken first in Wuhan, and later throughout China, this
date was a dividing line between the period before and after
the introduction of quarantine measures. In general, AOD,
SO2, NO2 and CO both in East China and in the whole country
were significantly lower in February than in the previous
period of 2019.
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Fig. 4. Spatial distribution of CO at 400 hPa from AIRS.
In the first three months of 2020, the concentration of
pollutants showed a significant decline compared to the
same period in 2019 (Figs. 1–5). The levels of air pollutants
were high about a week (January 15) before the Chinese
government introduced strict prevention and control actions
throughout the country (Fig. 5). Due to the fact that East
China is one of the main industrial regions of the country,
due to intensive industrial activity, a huge amount of SO2,
NO2, CO and other aerosols were released into the atmosphere.
However, after the country adopted strict restrictive measures
to control COVID-19, which led to the suspension of many
plants and enterprises, emissions of SO2, NO2 and CO
throughout the country were significantly reduced, leading
to improved air quality. Another reason for the reduction in
emissions may be due to the Lunar New Year holiday (from
February 5 to 20 in 2019 and from January 24 to February 8
in 2020), which was consistent with the results of previous
studies (Lai and Brimblecombe, 2017; Zhang et al., 2017;
Safarian et al., 2020). The reduced use of coal and crude oil

led to a reduction in CO emissions of about 20% compared
to the same two-week period after the Lunar New Year in
2019. It is worth noting that as soon as industrial production
began to resume (the second half of February), the amount
of emissions began to increase, this was especially evident
in CO.
There was made a comparison of the values of SO2, NO2,
CO, and AOD in the first three months of 2020 with the
same values in the period of 2019. The results showed that
emissions of pollutants in East China were lower than in the
same period in 2019. Although, in March 2020, CO
concentrations in the southern regions of the country were
higher than 2019 (Fig. 4). This was due to emissions outside
the country, namely in Vietnam, where the prevention and
control measures for the spread of COVID-19 were not so
strict, therefore, the CO cloud stretched in a continuous strip
from the northern borders of Vietnam, the Pearl River Delta
and further north to the Yangtze River Delta, covering most
of the territory.
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Fig. 5. Temporal variability of AOD, SO2, NO2 and CO over East China.
Air pollution, which is closely associated with the burning
of fossil fuels, is another confirmation of the reduction in the
use of fossil fuels in satellite NO2 measurements. In the twoweek period after Lunar New Year 2020, average levels
were reduced by about 30%, compared with the same period
in 2019, as shown in Fig. 5. China's energy consumption is
dominated by energy-intensive industries and freight
transportation, with residential electricity consumption and
in commercial premises, private cars play a relatively minor
role (Zhang et al., 2015; Filonchyk et al., 2020b). As can be
seen from Fig. 5, the AOD values in 2020 were relatively high,
and this period, when there were restrictions on movement and
more cars were off, and most enterprises were closed. This
may be due to blast furnaces, which continued to operate for
extended periods, while most power plants shut down, at
best, only part of their boilers.
In order to prevent the spread of COVID-19 throughout
the country, local authorities have taken restrictive measures
like closed administration and travel restrictions. Fig. 2
showed the concentration of SO2 in the atmosphere for three
months in 2019 and 2020. Compared to 2019, in 2020 SO2

emissions decreased slightly. The restrictions that China had
taken to combat COVID-19 had not only slowed domestic
economic growth, but had actually reduced air pollutant
emissions. However, it is worth assuming that these
reductions were short-term, and in the long term, a recovery
to previous years is inevitable. Therefore, it is necessary to
take into account measures to protect the environment
during economic recovery.
In general, studies conducted in other regions during the
lockdown period also indicate a decrease in the concentration
of pollutants. Thus, a sharp decrease in the concentration of
PM 2.5 (up to –29.8%), PM 10 (up to –22.8%), SO 2 (up to
–18.1%), NO2 (up to –54.3%) and CO (up to –64.8 %) was
observed in urban areas of São Paulo, Brazil, during
lockdown (March 24–April 20, 2020) compared to the same
period of 2015-2019 (Nakada et al., 2020). In Almaty,
Kazakhstan, PM2.5 concentrations during the lockdown period
(March 19 to April 14, 2020) were reduced by 21% compared
to the same period in 2018–2019 (Kerimray et al., 2020). A
study in three cities of Hubei Province (Wuhan, Jingmen,
and Enshi) showed that in these cities in February 2020,
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when measures were taken to prevent and control epidemics,
the mass concentrations of PM2.5, PM10, NO2, SO2 and CO
were 30.1%, 40.5%, 61.4%, 33.4% and 27.9%, and lower
than in the same period of 2017–2019 (Xu et al., 2020a).
Coal consumption at power plants and refineries returned
to normal levels by the end of March. SO2, NO2, CO, and
AOD pollution levels measured from both NASA satellites
and national air quality monitoring stations (Xu et al.,
2020a) have also returned to normal, indicating that current
levels of emissions in both urban areas, in industrial centers,
too, they were close to pre-crisis levels (Myllyvirta, 2020;
Xu et al., 2020b).
CONCLUSIONS
The Lunar New Year holiday (from January 24 to
February 8 in 2020) and the COVID-19 epidemic prevention
and control measures in February and March 2020 had a
significant impact on air quality not only in East China, but
throughout country. After the country adopted strict restrictive
measures to control COVID-19, which led to the suspension
of many plants and enterprises, emissions of SO2, NO2 and
CO across the country were significantly reduced, leading to
improve air quality. This implies a close relationship between
economics and environmental pollution. The decrease in
economic activity and transport restrictions directly affected
the change in energy consumption in the country and
effectively reduced environmental pollution. Coal consumption
at power plants and refineries returned to normal levels by
the end of March. Pollution levels of SO2, NO2, CO, and
AOD measured from NASA satellites returned to normal by
the end of March. This indicated that the intensity of
anthropogenic activity in the region had returned to the level
of past years. The reduced use of coal and oil led to a
reduction in CO emissions of about 20% and NO2 by 30%
in comparison to the same period after Lunar New Year in
2019. High AOD values may be associated with blast
furnaces, which continued to operate for extended periods,
while most power plants were shut down, at best, only part
of their boilers. Although COVID-19 had a significant
negative impact on economic activity and transport, on the
other hand it showed lightened pressure on the environment.
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