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The key objectives at the current stage of humankind’s development are the processes
of atmospheric air protection. The successful issue of these tasks has a significant impact
on the destiny of our whole planet, the perspectives of development of any given country,
people’s wellness and the quality of life. Air pollutant concentrations, which reach a critical
level, are not only environmentally harmful, but negatively affect global climate change.
We hope that the results of the research, submitted in this special edition, “Air Pollution
Estimation”, will facilitate the joint work of parties that are interested in the control of and
reduction in atmospheric emissions.

Ground-level ozone (O3), nitrogen dioxide (NO2) and fine particles, which are known
as PM2.5 (particular matters less than 2.5 µm in diameter), are the major pollutants affecting
human health. The relative contribution of the sources of PM2.5 and PM10 emissions to the
environment in different parts of the world is thoroughly studied by Karagulian et al. [1].
However, this study does not cover every single part of the world. For example, there
are no data on this basis on Russia and its neighboring countries or on some regions of
South-East Asia, Central Africa and Australia. The results of the studies, contained in
this special edition, will provide additional information on the environmental state of
different regions. The major sources of atmospheric pollution are transport; industrial
enterprises; biomass burning processes; and natural sources, including dust and sea salt. To
provide a comprehensive understanding of the spatial and time-dependent inhomogeneity
of the fields of atmospheric pollutant concentrations, the measurements are sometimes
insufficient or mosaic. The development of methods for the reconstruction of the mean
fields of atmospheric pollutant concentrations is required.

The ground-based measurements carried out in one or more sites is increasing in
importance in this case. Authors Li et al. [2] successfully used the dynamically constrained
interpolation methodology (DCIM) to simulate PM2.5 concentrations by utilizing ground-
level observations. They discussed the potential application of the spatial interpolation
for improving PM2.5 investigations with sparse data. Eighty major cities were chosen as
samples according to economic development, climate, industrial activities and topography
in China. The majority of the sampled cities were scattered within the three most developed
regions of China: the Beijing–Tianjin–Hebei Region, the Yangtze River Delta and the Pearl
River Delta. The experimental results show that the DCIM can effectively capture variations
in PM2.5 concentrations at spatiotemporal scales. However, the authors acknowledge that
sparse PM2.5 measurements in a highly polluted region to some extent affect the accuracy
and rationality of the interpolated distribution. The adding of the required number of
observations can improve the efficiency of DCIM.

Exponential generalized autoregressive conditional heteroscedasticity (EGARCH)
models are widely used in applied research. Authors Wu E.M.-Y. and Kuo S.-L. [3] proposed
the particular application of this model to analyze seven air pollutants from ten air quality
monitoring stations in the Kaohsiung–Pingtung Air Pollutant Control Area located in
Southern Taiwan. The subject of this study was the formation mechanism of various air
pollutants and the interplay among pollutants over time. In this study, the EGARCH
model made it possible to track the degree of change of air pollutants in each time series in
real time.
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The majority of the people in the world live in regions characterized by a high air
pollution level. Air pollution is harmful for human health and people’s wellness, reduces
the quality of life and can negatively affect the economy. Authors Xu et al. [4] proposed
a high-resolution emission inventory for one of China’s new metropolitan areas using
the emission factor method based on 2015 data. The estimates for sulfur dioxide (SO2),
nitrogen oxides (NOx), particulate matter 10 (PM10), particulate matter 2.5 (PM2.5), volatile
organic compounds (VOCs) and ammonia (NH3) emission were 132.5, 148.9, 111.6, 56.5,
119.0 and 72.0 kt, respectively. The main sources were industrial emissions, vehicle exhaust
and dust. The monthly emission of the pollutants peak was in autumn and winter.

Data on emission limit values from the permitting documents of twenty-one power
plants and nine metallurgical enterprises of Kazakhstan were analyzed [5], which was
ranked 29th in the world’s most polluted countries in 2019. Eight cities (out of fourteen)
had a “high” level of atmospheric air pollution according to the Air Pollution Index in
2019. Most of the considered enterprises increased their emission limit values compared to
the previous permitting period. The authors recommend updating the national air quality
standards, and the definitions of air pollutants of Kazakhstan need to be based on the latest
scientific knowledge.

The most distinctive feature of urban aerosol is the high concentration of organic
carbon in the aerosol. While the aerosols of the background oceanic regions usually contain
organic carbon within 0.1–0.8 µg/m3, that is, 5–20% of the particle mass, in the urban air, its
percentage is often more than 50%, and the concentrations increase up to 50–70 µg/m3 [6]
and basically consist of fly ash and trace elements [7]. Coal burning is considered as a major
source of organic carbon in the urban area. Trace elements, contained in coal, migrate with
coal combustion products. In one study, atmospheric emissions of Cr from six coal-fired
power plants (CFPPs), as well as the distribution of Cr inside these CFPPs, were measured
in Guizhou Province, Southwest China [8]. The results showed that Cr in the feed fuel of
these CFPPs ranged from 39.5 to 101.5 mg·kg−1 (average: 68.0 ± 24.8 mg·kg−1) and was
approximately four times higher than the national and global average. Due to the high Cr
concentration in some ashes (e.g., >500 mg·kg−1) and the possible conversion of trivalent
Cr (III) into hexavalent Cr (VI) during coal combustion, extreme caution should be exerted
regarding the treatment of such.

One of the components of the atmosphere that negatively affects the environment,
especially in megacities, is atmospheric aerosol. Air pollution is strictly connected to climate
change, and many greenhouse gases and air pollutants also originate from the same sources.
In this regard, the study of particles in the submicron range of sizes comes to the fore,
since submicron particles mainly determine the scattering and absorption of the incoming
short-wave radiation. Panchenko et al. [9] discussed the results from multiyear studies of
submicron aerosol and black carbon concentrations in the troposphere of Southwestern
Siberia (Russia). Over the background region of Southwestern Siberia, the annual average
concentrations of submicron aerosol and black carbon were found to be maximal when the
largest numbers of wildfires occurred across the entire territory of Siberia. Data of aircraft
sensing in the troposphere of the background region of Southwestern Siberia (2000–2018)
showed that there was an increase in black carbon concentration at all altitudes with a
positive trend of 5.3 ± 2.2% per year at an altitude of 1.5 km. The effect of urban pollutants
has been estimated. It was shown that the largest contribution of anthropogenic sources in
the urban region was observed in the winter season.

There is great interest in a comprehensive study of a unique ecosystem in Lake
Baikal [10,11]. The current law on Lake Baikal limits the activity of the permanent station-
ary anthropogenic sources of the aerosol in the central ecological zone, and they do not
have a significant negative impact. In recent years, one of the most significant sources of
atmospheric pollution in the Baikal region was the emission of smoke aerosol and trace
gases from forest fires, the amount of which is increasing in the region. Despite the sporadic
effects of these natural factors, they affect the pollution of various Baikal ecosystems, espe-
cially small tributaries of the lake, whose main supply is atmospheric. The concentrations
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of NH4
+, K+, NO3

− and SO4
2− which enter with submicron aerosol fraction increase in the

ionic composition of the aerosol.
The Arctic has attracted increased attention in the last decade. The development of

the area, the largest dynamics of climate and the vulnerability of the environment to these
changes have been given priority. Special attention is devoted to studying the absorbing
components of aerosol (black and brown carbon), which are formed during the combustion
of different fuel and biomass types. Data accumulation during nine expeditions allowed
us to carry out a statistical generalization and to obtain, for the first time, estimates of the
distribution and physicochemical composition of the Arctic atmosphere in the Eurasian
sector of the Arctic Ocean (30◦ E–10◦ W) [12].

This issue examines the air condition of another unique region—Maolan National
Karst Forest Park (MNKFP, SW China). One of the methods that was used for detecting air
pollution was the chemical analysis of rainwater [13]. Typical ionic ratios and positive ma-
trix factorization (PMF) model-based source apportionment suggested that anthropogenic
inputs (coal combustion, industrial, traffic and agricultural emissions) contributed 51% of
F−, 93% of NO3

−, 62% of SO4
2− and 87% of NH4

+, while the natural sources (crustal dust
and sea salt) were the main sources of Cl− (74%), Na+ (82%), K+ (79%), Mg2+ (94%) and
Ca2+ (93%).

CO2 emissions have become a key environmental contaminant that is also responsible
for climate change and global warming. Two geographical groups of countries that previ-
ously belonged to the former bloc of socialist countries were used for the estimations of CO2
emission drivers [14]. The research covers Eastern European countries such as Bulgaria,
Czech Republic, Hungary, Russian Federation, Poland, Romania, Slovak Republic and
Ukraine, and Central Asian states such as Kazakhstan and Uzbekistan, during the period
1996–2018. The main goal of the research is to identify common drivers that determine
carbon dioxide emissions in selected states.

Although the factors of the impact on human health are of major concern, air pollution
also has a significant impact on the destruction of buildings, monuments and cultural
heritage sites. Chiantore O. and Poli T. [15] discussed the nature and quality of volatile
compounds emitted from materials used in the manufacturing and finishing of museum
display cases and the harm that can be caused to the heritage objects.

Air pollution is caused by air pollutant emissions to the atmosphere from a variety
of sources, both of human and natural origin. The granulometric distribution of dusty
events that has occurred over the last 20 years in the Caribbean islands of Puerto Rico (PR),
Guadeloupe (GPE) and Barbados (BAR) was studied and compared to the extreme event of
June 2020. To carry out this study, different types of data (ground-based, satellites, model
and soundings) on several sites were used in order to describe the dust events in terms of
seasonality, intensity, frequency and particle size behavior [16].

The data collected indicate that the actual level of atmospheric air pollution in different
regions of the world is one of the main problems contributing to the sanitary state of the
environment, which relates to everyone, regardless of whether one lives in a low-, middle-
or high-income country.
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