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ASSESSMENT OF THE IMPACT OF NATURAL 
AND ANTHROPOGENIC FACTORS ON THE AIR QUALITY 

OF URBANISED AREAS

Purpose. To determine the patterns of distribution and accumulation of pollutants in the air of large urban areas 
of Ukraine and the impact of natural and anthropogenic factors on these processes.

Methodology. The aim of the study was realised by collecting, systematising, mathematically processing and ana-
lysing the results of observation of air pollution indicators in the right-bank part of Kyiv.

Findings. The regularities were identified and the influence of natural (meteorological) and anthropogenic factors 
on the concentrations of particulate matter, carbon monoxide and sulphur dioxide in the air of an urbanised environ-
ment was assessed.

Originality. The nature of the dependence or lack of dependence of the concentration of the main pollutants in the 
atmospheric air of the right-bank territory of the city of Kyiv on basic meteorological indicators has been established. 
A negative correlation between the content of solid particles in the air and wind speed and wind gust speed has been 
revealed. Moreover, wind gust speed has a greater impact on dustiness than wind speed, and its direction is irrelevant 
for the city of Kyiv. A strong negative correlation between air dustiness and rainfall has been recorded. A correlation 
in particulate matter content has been established between all areas of the city, even those far apart from each other. 
This makes it possible to predict, with a calculable probability, the nature of changes in air dustiness in areas where 
monitoring is temporarily not being carried out. A clear daily cycle of carbon monoxide concentration in the atmo-
spheric air and a correlation between different areas of the city for this indicator have been established, as well as a 
correlation between carbon monoxide concentration and solid particles. There is no daily cycle in the concentration 
of sulphur dioxide in the atmospheric air of the city of Kyiv. The correlation between CO and SO2 and precipitation 
is moderately negative.

Practical value. The use of the obtained results makes it possible to make quick and informed decisions in the field 
of air quality management in large urban areas.
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Introduction. One of the main challenges for modern 
humanity is to ensure an adequate level of global envi-
ronmental safety. This task is being addressed both at 
the international and domestic levels. Thus, according 
to the Law of Ukraine ‘On Environmental Protection’, 
environmental safety is a state of the environment that 
ensures prevention of environmental degradation and 
the emergence of a danger to human health. A similar 
interpretation of environmental safety is used in most 
developed countries. In Ukraine, it is guaranteed by a 
wide range of interrelated political, economic, techni-
cal, organisational, state and legal, and other measures. 
An important component of overall environmental safe-
ty is maintaining a safe state of atmospheric air, i.e., 
regulating and controlling the content of pollutants in it. 
In Ukraine, in accordance with the Hygienic Regula-
tions approved by the Ministry of Health, there are 
maximum permissible concentrations of chemical and 
biological substances in the air of populated areas. In 
total, more than five hundred pollutants are regulated, 

but in reality, only some of them are monitored regu-
larly within settlements. These include dust particles, 
ozone, sulphur dioxide, carbon monoxide, nitrogen di-
oxide, and formaldehyde. This state of affairs is typical 
for virtually all countries in the world where air quality is 
monitored. The World Health Organisation provides 
recommendations on the content of particulate matter 
(PM2.5 and PM10), ozone, nitrogen dioxide, sulphur di-
oxide and carbon monoxide [1]. The choice of the above 
pollutants is due to their widespread distribution and 
negative impact on ecosystem biocenoses and human 
health. Residents of large cities and industrial agglom-
erations are most adversely affected. Since the level of 
urbanisation of the population has a steady upward 
trend, it is predicted that by the middle of this century, 
approximately 68 % of the total population will live in 
cities [2, 3]. This process will take place at the expense of 
Asian and African countries, and 80 % of the largest 
megacities (especially in Asia) are currently experienc-
ing a steady trend towards even greater population 
growth [4]. Thus, the problem of atmospheric air quality 
in urbanised areas is of great importance, and studying 
the patterns of dynamics of pollution indicators and de-
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termining the role osf natural and anthropogenic factors 
influencing these processes is an urgent task.

Literature review. Numerous studies conducted by 
scientists around the world over the past decades have 
generally made it possible to assess the risks to people 
caused by air pollution. The mechanisms and conse-
quences of the main pollutants’ impact on human health 
have also been largely understood.

There is reason to believe that dust (particulate) par-
ticles are ‘universal’ pollutants of the atmosphere. This 
definition is justified by the fact that they are found in 
greater or lesser concentrations in the air of any area. 
Even if there are no artificial sources of dust in a particu-
lar area, natural sources of dust in that area or trans-
boundary transfer of dust masses from other areas can 
play a negative role. However, if we consider urbanised 
areas, the main source of air pollutants is anthropogenic 
objects. Anthropogenic air pollution is one of the most 
serious threats to public health worldwide, as it causes 
about 9 million deaths per year [5].

According to the Council of the European Union, 
the main anthropogenic source of dust particles is en-
ergy (58 % for PM2.5 and 44 % for PM10), agricultural 
production (7 % for PM2.5 and 19 % for PM10), indus-
trial production and mining (14 % for PM2.5 and 19 % 
for PM10), transport (9 % for PM2.5 and for PM10), and 
waste (8 % for PM2.5 and 5 % for PM10) [6]. According 
to the WHO, particulate matter is the most dangerous 
pollutant because, among other things, it can carry 
chemicals and bacteria [7, 8].

The problem of the negative impact of air pollution 
is increasing due to overpopulation and uncontrolled 
urbanisation [9]. This is especially true in poor coun-
tries, where wood and coal are widely used as the main 
fuel in the home. Three billion people live in such con-
ditions [10].

PM10, NO2, CO, and SO2 have been found to be sig-
nificantly associated with out-of-hospital cardiac arrests 
among Seoul residents, and a 10 µg/m3 increase in 
PM2.5 concentration with a delay of 1 to 2 days increases 
the risk of such events by 1.3 % [11]. It has also been 
shown that male gender, old age, hypertension, diabe-
tes, heart disease, and stroke in combination are risk 
factors. Similar studies in Japan have shown similar re-
sults: an increase in PM2.5 concentration by 10 µg/m3 on 
the first day increases the likelihood of a case of the dis-
ease by 1.6 %, and over the next three days ‒ up to 2.3 % 
[12]. Elderly people were also more susceptible to the 
effects of dust particles, but no gender differences were 
found in this study. Studies [13, 14] examined the im-
pact of low concentrations of PM2.5 in the air on mortal-
ity in North America. It was shown that there is a posi-
tive correlation between the concentration of PM2.5, 
even at a value of about 2.5 µg/m3, and non-accidental 
mortality. Moreover, it was found that the correlation 
becomes weaker with the increase of ozone in the air.

PM2.5 is more harmful than PM10 because it has a 
better ability to penetrate the lungs and stay there [8, 15]. 
A study of air pollution in Pakistan (Faisalabad) found a 
significant excess of PM10 over PM2.5 and a significant 
impact of particles on the growth of chronic respiratory 
diseases in the elderly and the rapid development of lung 
failure in newborns [16]. Studies in Taiwan have shown 
that there is a causal relationship between PM2.5 and 

PM10 and pulmonary dysfunction and pneumonia in 
the warm season [17]. A study in Vietnam [18] showed a 
positive correlation between the number of hospital ad-
missions of young children with acute lower respiratory 
tract infections in Ho Chi Minh City and PM10, NO2 
and SO2 levels in the air for the dry season and no cor-
relation for the rainy season.

The authors of [19] proved that PM10 has a negative 
effect on lung cells, causing an inflammatory reaction, 
which can contribute to epithelial damage and thus the 
development and exacerbation of respiratory diseases, 
such as viral diseases. The harmfulness of particulate 
matter can increase depending on the amount and prop-
erties of the chemicals associated with it [20].

In [21], which studied air pollution in 22 cities in In-
dia during the COVID-19 pandemic, it is noted that 
weather conditions are important for the concentration 
of particulate matter. However, this impact has not been 
studied in detail.

In [22], qualitative and quantitative assessments of 
anthropogenic and natural impacts on air pollution in 
Dhaka city and neighbouring agglomerations (Bangla-
desh) were considered. It was shown that various meteo-
rological factors, such as precipitation, wind speed, 
wind direction, air temperature, and solar radiation, 
play an important role in fluctuations in pollutant con-
centrations, although the main sources of air pollution 
with particulate matter were fossil fuel combustion, ve-
hicles, construction activities, and brick production, es-
pecially in the dry season. Statistical analysis showed 
that the concentration of particulate matter was nega-
tively related to air temperature (Pearson correlation co-
efficient r = -0.84) and positively related to atmospheric 
pressure (r = 0.8). The strong correlation (r = 0.85) be-
tween PM2.5 and PM10 was explained by the similarity of 
pollution sources, which include emissions from various 
anthropogenic activities such as vehicle emissions, road 
dust, construction activities and brick production in 
kilns. The average ratio of PM2.5 to PM10 varies signifi-
cantly (from 0.05 to 0.85) at different monitoring sta-
tions in different seasons. PM2.5 demonstrates a positive 
correlation with NOx, indicating the same type of pollu-
tion sources. Similar results for this area were obtained 
by the authors [23]. A significant seasonal variation was 
also noted, which, according to the authors, is associat-
ed with wet deposition of particles due to precipitation 
and seasonality of anthropogenic pollution sources. The 
number of rainy days per month during the wet season 
has a strong negative correlation with monthly average 
particulate matter concentrations with correlation coef-
ficients of r = -0.85 for PM2.5 and r = -0.94 for PM10. 
This is explained by the fact that brick kilns are closed 
during the rainy season. However, daily precipitation 
during the wet period does not seem to have any effect 
on daily particulate matter concentrations, as PM10 
showed a very small negative correlation (r = -0.15), 
while PM2.5 showed virtually no correlation (r = 0.06). 
This suggests that although precipitation in general can 
contribute to wet deposition of particulate matter, daily 
precipitation alone does not significantly affect PM 
concentrations and therefore cannot be an important 
indicator of potential air pollution. A contrary conclu-
sion can be drawn from studies conducted for the Ger-
man state of Baden-Württemberg [24]. Pearson’s cor-



112	 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2026, № 1

relation coefficient between the concentration of par-
ticulate matter and precipitation, depending on the sea-
son, varied within the range of r = -0.32‒ -0.57 for 
PM2.5 and r = -0.35‒ -0.54 for PM10, which indicates a 
moderate statistical dependence. Here, as in [22], a 
strong correlation between PM2.5 and PM10 concentra-
tions and temperature was found. However, for Germa-
ny, this correlation was negative in the cold season 
(r = -0.61 for PM2.5 and r = -0.63 for PM10) and positive 
in the warm season (r = 0.65 for PM2.5 and r = 0.69 for 
PM10). In spring and autumn, there was virtually no cor-
relation. A strong correlation was also found between 
PM2.5 and PM10 (r = 0.92‒0.97), which almost did not 
change depending on the season and on the population 
density in the study area.

In [25], a statistical correlation was conducted be-
tween meteorological factors such as temperature, rela-
tive humidity, precipitation and the Air Quality Index 
(AQI) for the state of West Bengal, India. Precipitation 
showed a strong negative correlation (r = -0.821) with 
AQI. This indicates that precipitation has a significant 
impact on improving air quality. Temperature and rela-
tive humidity showed a weaker relationship (r = -0.605 
for temperature and r = -0.647 for humidity).

The results of processing data from 896 monitoring 
stations show that for China, the concentrations of most 
pollutants in the air are correlated with wind speed, pre-
cipitation, relative humidity and atmospheric pressure 
[26]. At constant precipitation, relative humidity and 
wind speed were significantly negatively correlated with 
the concentrations of most pollutants in the air, but pos-
itively correlated with atmospheric pressure.

In general, the analysis shows that air quality fore-
casting is a complex task due to the limited information 
on emission sources and the complexity of the processes 
of direct and indirect impact of weather factors on air 
quality. At present, forecasting methods can be divided 
into two main classes: traditional forecasting methods 
and the latest deep learning methods. The former in-
clude numerical modelling methods, statistical methods 
and traditional machine learning methods. The latter 
involve the use of a spatio-temporal hybrid deep learn-
ing model, which consists in the appropriate (automat-
ic) processing of statistical data for a given area for a 
given period of time [27].

Unsolved aspects of the problem. The analysis of pre-
vious studies shows that the quality of atmospheric air 
has a significant impact on human health, especially in 
areas with high density. It has been proven that natural, 
including meteorological, factors affect the concentra-
tion of pollutants. However, this influence has different 
magnitudes and sometimes the opposite direction in 
different areas. Therefore, a study of the qualitative and 
quantitative characteristics of the impact of meteoro-
logical factors on air quality in Ukrainian cities requires 
a separate study and analysis.

Purpose. The aim of the study is to determine the 
patterns of distribution and accumulation of pollutants 
in the atmospheric air in the territories of large cities of 
Ukraine on the example of the right-bank part of Kyiv. 
The goal was achieved by implementing the following 
tasks: critical analysis of common indicators of atmo-
spheric air quality; establishing a correlation between 
the concentrations of the main pollutants in the city air 

and weather indicators, cycles of anthropogenic activity, 
and the territorial location of control sites; establishing a 
correlation between the concentrations of individual 
pollutants.

Methods. The study was conducted by collecting, 
mathematically processing and analysing data on actual 
air pollution and weather indicators in Kyiv from open 
sources, such as SaveEcoBot (accessed by the non-gov-
ernmental organisation Save Dnipro) and EcoThreat 
(official resource of the Ministry of Environmental Pro-
tection and Natural Resources of Ukraine).

In view of the proven harmful effects of air pollution 
on human health, developed countries have organised 
air quality monitoring networks that cover mainly the 
territory of cities and agglomerations. The combination 
of individual efforts has resulted in the creation of an in-
ternational network of air quality data, presented, for 
example, on the “World’s Air Pollution: Real-time Air 
Quality Index”. The US Environmental Protection 
Agency standard is used to classify air quality [28]
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where Ip is the index for pollutant p; Cp is the truncated 
concentration of pollutant p (for particulate matter – 
the average value for the last 24 hours, for carbon mon-
oxide or ozone – for the last 8 hours, for sulphur dioxide 
or nitrogen dioxide – for the last hour), µg/m3; BPHi is 
the concentration breakpoint that is greater than or 
equal to Cp, µg/m3; BPLo is the concentration breakpoint 
that is less than or equal to Cp, µg/m3; IHi is the AQI 
value corresponding to BPHi; ILo is the AQI value corre-
sponding to BPLo.

The main purposes of using the AQI are 1) to quan-
tify air pollution in order to make informed, effective 
management and technical decisions in certain areas 
and to compare different areas in terms of pollution lev-
els; 2) to divide pollution levels into categories, each of 
which has its own characteristics of the pollutant’s im-
pact on human health. The methodology calculates the 
AQI value for PM based on the latest 24 hours of obser-
vation data. For the first objective, this approach is ac-
ceptable, as it does not contradict the purpose of using 
the index. But averaging daily results for the second pur-
pose is at least illogical. Recommendations for certain 
(vulnerable) groups of the population regarding the risks 
of being outdoors at a given time should not be based on 
calculations based on data from previous hours. A per-
son is exposed to pollutants “here and now”. The state 
of pollution in the previous hours of the day does not 
affect the risk at the moment. Therefore, we can agree 
with the authors of the resource [29] that calculating 
AQI based on the average daily concentration of dust 
particles is a “very bad idea”. A certain step in overcom-
ing this contradiction is the application of the Now Cast 
principle.

The formula for AQI Now Cast
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where Cmin and Cmax are minimum and maximum hourly 
concentration of the pollutant for a 12-hour period, µg/m3.

The advantage of the Now Cast principle is that only 
the last 12 hours are taken into account and that the im-
pact of each i th hour on the final result is smaller, the 
further away it is from the reference hour. However, this 
approach only partially resolves the above contradic-
tion. In addition, despite the commonality of the ap-
proach and the same calculation formula, and some-
times the same abbreviation (AQI), the division of AQI 
values into categories differs significantly in different 
countries. For example, in the United States, there are 
six such categories (good, moderate, unhealthy for sen-
sitive groups, unhealthy, very unhealthy, hazardous), 
while in South Korea there are four (good, moderate, 
unhealthy, very unhealthy). Moreover, South Korea has 
stricter requirements for the same index categories. The 
air quality index in China, like in the United States, has 
six categories (excellent, good, light pollution, moderate 
pollution, significant pollution, severe pollution). How-
ever, the values of pollutant concentrations permissible 
for these levels are significantly higher. For example, the 
US Environmental Protection Agency’s “good” catego-
ry (AQI = 0–50, PM2.5 = 0–12 µg/m3) corresponds to 
the “excellent” category (China AQI = 0–50, PM2.5 = 
0–35 µg/m3) according to Chinese standards.

In Ukraine, the Composite Air Pollution Index 
(CAPI) is used to assess the quality of atmospheric air in 
settlements. Its calculation usually takes into account 
the concentrations of sulphur and nitrogen dioxides, 
carbon monoxide, ground-level ozone and particulate 
matter. These concentrations are measured in ambient 
air using stationary observation posts of the hydromete-
orological service, as well as mobile laboratories. In de-
termining the CAPI, it is believed that at the level of the 
maximum permissible concentration, all pollutants 
have the same negative impact on humans, and with in-
creasing concentrations, the level of harmfulness in-
creases with the intensity determined by the hazard class 
of a given pollutant. This approach, as well as the com-
plexity of the CAPI indicator, makes its use in the pres-
ent study impossible.

Thus, the use of AQI or CAPI to analyse the factors 
influencing the state of atmospheric air in urban areas is 
inappropriate. In this study, primary data from monitor-
ing stations were used, expressed in terms of the mass of 
pollutant per unit volume of air.

The choice of Kyiv as the city under study is mainly 
due to the fact that there are about one hundred moni-
toring stations (MS) on its territory. Not all of them are 
characterised by stable operation over time and the re-
quired list of measured values. However, it was easy to 
choose ten stations as control stations, which are rela-
tively evenly distributed across the right-bank part of the 
city and provide data on the necessary pollutants and 
weather indicators. Most of them belong to the Kyiv 
City State Administration (Fig. 1).

Results. Since anthropogenic factors can influence 
the concentration of pollutants in the city’s atmo-
spheric air, data collection was carried out from mid-
night on Monday to midnight on Sunday ‒ the obser-
vation cycle coincided with the weekly cycle of human 
activity [30]. Data from monitoring stations were re-
corded at 1-hour intervals. A total of 169 values for 
each parameter were recorded during the observation 
cycle. This observation cycle was carried out monthly 
over the course of one year.

Particulate matter concentrations were recorded at 
all ten monitoring stations. In addition, carbon monox-
ide and sulphur dioxide concentrations were also re-
corded at MS-1, MS-4 and MS-5 at one-hour intervals. 
The weather factors considered were air temperature t 
(°C), humidity H (%), atmospheric pressure P (mmHg), 
wind speed v (m/s), wind gust speed w (m/s), cloud 
cover Cl (points), and precipitation R (mm).

Fig. 2 shows graphs of the dynamics of the concen-
tration of particulate matter for the control week of 
March 2025; Fig. 3 – graphs of changes in weather con-
ditions in the area of 39a Kniaziv Ostrozkykh Street.

The graphs in Fig. 2 shows that there is no clear daily 
cyclicality for the concentration of particulate matter. 
There is also no clear dependence on weather condi-
tions. In this case, it is advisable to use the methods of 
statistical processing of the database – calculation of the 
correlation coefficient between the concentration of 
pollutants in the air and the values of weather factors. 
For this purpose, Pearson’s coefficient was used, which 
makes it possible to establish the existence of a correla-
tion between databases of two values [31].
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Fig. 1. Map of monitoring stations location:
MS-1 – 64g Pravdy Ave.; MS-2 – 7 k1 Obolonska Na-
berezhna St.; MS-3 – 33 Syretska St.; MS-4 – 97 Peremo-
hy St.; MS-5 – 28 Turivska St.; MS-6 – 11 Karla Chapeka 
St.; MS-7 – 3 Heroiv Sevastopol St.; MS-8 – 10 Yakutska 
St.; MS-9 – 2 Kakha Bendukidze St.; MS-10 – 39a Kn-
yaziv Ostrozkykh St.
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where n is sample size (for each cycle n = 169) [30]; xi, yi 
are individual sample points; ,x  y  are average values.

It was considered that the interval 0.9 < r < 1.0 cor-
responds to a strong positive correlation (close to per-
fect), at 0.7 < r < 0.9 – a very high correlation, at 
0.5 < r < 0.7 – a high correlation, at 0.3 < r < 0.5 – a 
moderate correlation, at 0 < r < 0.3 – a weak or absent 
correlation. Such an interpretation is rather arbitrary, 
since the same value of the r coefficient for different 
types of tasks may indicate a different degree of relation-
ship between x and y. In addition, the detected correla-
tion does not always guarantee that one value really de-
pends on the other – in some cases, a relatively large 
value of r may indicate that both parameters, without 
having a mutual influence, simultaneously depend on 
some third value.

In order to be sure that the value of Pearson’s coef-
ficient is not the result of a random coincidence, its 
critical (threshold) value rcr was determined for a signifi-
cance level of 0.05. Since the sample size for all pairs of 
values is the same (n = 169), the degree of freedom 
df = n - 2 = 167. Using the Python library, we can get 
that for df = 167, rcr = 0.151. Therefore, with a 95 % prob-
ability, the value | r | > 0.151 is not the result of chance, 
but indicates the presence of a statistically significant 
relationship.

Table 1 shows the results for Pearson’s coefficient 
calculated for the MS-10 indicators. For each season of 
the year, the pairs of physical quantities in the table cor-
respond to three r values (one for each month). Consid-
eration of the obtained results allows us to state a strong 
positive correlation between RM2.5 and RM10, which is 
in line with the results of other authors [22, 24] and is 
expected, given that RM2.5 is a component of RM10.

As in [24] for the state of Baden-Württemberg (Ger-
many), no reliable and unambiguous dependence of 
PM2.5 and PM10 concentrations on air temperature was 
found. At the same time, in [25] for West Bengal, such a 
dependence was recorded with r = -0.605. Obviously, 
this discrepancy may be due to the indirect influence of 
weather conditions. In India, when the temperature de-
creases, the use of firewood increases, which is a source 
of particulate matter when burned, while in European 
cities there is no such causal relationship. Similarly, a 
significant decrease in pressure in the subtropical mon-

soon climate of Bangladesh [22] and parts of China [26] 
leads to an increase in the likelihood of precipitation 
and, accordingly, a likely decrease in the amount of pol-
lutants in the air. In temperate climates, atmospheric 
pressure fluctuations are much smaller and do not al-
ways lead to precipitation, so its correlation with pollu-
tion is not clearly established (Table 1).

Similar conclusions can be drawn about the impact 
of atmospheric pressure and humidity. Single rather 
high values of the r module cannot be the basis for an 
unambiguous conclusion about the dependence of air 
dustiness on these meteorological indicators – rather, 
we can talk about the influence of certain unaccounted-
for factors, such as fires caused by the shelling of the city 
or the effects of massive dust inflows from North Africa.

The effect of wind speed is characterised by a pre-
dominantly moderate to weak negative correlation. 
Wind gusts have a moderate to strong negative correla-
tion. The wind direction (at least for the right-bank part 
of Kyiv) does not matter. Neither does cloud cover.

Table 1 does not show data on the correlation be-
tween dustiness and precipitation. This is due to the fact 
that either no precipitation was observed at all during a 
particular control week, or it was so weak and short-lived 
that it was not possible to collect a sufficient sample for a 
reasonable determination of r. The March control week 
(Figs. 2, 3) was favourable for determining the role of 
precipitation, when rain was observed three times and 
one of them was quite long. The graphs of the depen-
dence C = f (τ) clearly show a sharp decrease in the con-
centration of PM2.5 and PM10 as a reaction to precipita-
tion in the form of rain. For these three time intervals, 
the correlation of PM10 with precipitation R (mm) was 
calculated, with coefficients r = -0.789; -0.703; -0.811, 
which is expected to indicate a very strong negative de-
pendence. It was unexpected that the PM2.5 /PM10 
ratio, which under normal conditions ranges from 0.3 to 
0.8, was approximately 0.9 to 0.92 during rainy weather. 
A rational explanation for this effect could not be found, 
and the highest value of this ratio in the literature re-
viewed was 0.85 [22].

The analysis of the observation results showed that at 
the same time in different parts of the city, air dust con-
tent can differ by several times. This is mainly due to dif-
ferences in the levels of anthropogenic impact. At the 

Fig. 2. Concentrations of dust particles PM2.5 (1) and PM10 (2) in the period 10.03.25–16.03.25 at MS-10
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same time, the processing of measurements from twelve 
weekly observation cycles allowed us to reasonably as-
sert the existence of a correlation in PM2.5 and PM10 be-
tween all ten monitoring stations. As an example, Table 
2 shows the following data for MS-10. The top line is the 
maximum value out of twelve possible, the bottom line 
is the lowest, and the middle line is the arithmetic mean. 
The data for other MS do not differ qualitatively from 
the example above. The value of the average r value does 
not depend on the distance between the monitoring sta-
tions.

One of the main technical problems during the 
year of observation was the instability of some sta-
tions, which could be due to the lack of stable power 

supply, Internet connection, etc. People who are sen-
sitive to air quality may face the same problem. The 
correlation of PM2.5 and PM10 between all ten moni-
toring stations, in case of temporary absence of data 
from any one station, allows us to predict the dynam-
ics of changes in air dustiness based on data from 
neighbouring stations.

For this type of task, a correlation criterion may be 
convenient and useful – one that takes into account the 
direction of change of a controlled parameter in two 
data samples and is defined as the ratio of the number of 
similarly directed changes in parameter pairs (k) to the 
total number of changes observed during the control pe-
riod (n - 1)

Fig. 3. Some meteorological parameters for the period 10.03.25–16.03.25 at MS-10:
1 – temperature t, °C; 2 – cloud cover Cl; 3 – humidity H, %; 4 – wind speed v, m/s; 5 – precipitation R, mm

Table 1
Pearson’s correlation coefficients for MS-10 by RM2.5 and RM10 with weather indicators

PM10 PM2,5 Тemperature Humidity Pressure Wind speed Wind gusts Wind direction Cloud cover
03.06–09.06.2024/08.07–14.07.2024/12.08–18.08.2024

PM10 ‒
‒
‒

0.932
0.943
0.959

-0.103
-0.086
-0.113

0.084
0.179

-0.137

0.364
-0.477
-0.543

-0.012
0.370

-0.254

-0.483
0.067

-0.466

0.260
0.067
0.050

-0.108
-0.009
0.089

PM2,5 0.932
0.943
0.959

‒
‒
‒

-0.249
-0.106
-0.283

0.255
0.275
0.042

0.348
-0.427
-0.607

0.056
0.374

-0.354

-0.523
0.153

-0.602

0.206
-0.166
0.051

-0.202
-0.039
-0.011

09.09–15.09.2024/14.10–20.10.2024/04.11–10.11.2024
PM10 ‒

‒
‒

0.838
0.951
0.980

-0.119
-0.732
0.424

0.151
0.693
0.018

-0.124
-0.007
0.112

-0.092
-0.412
-0.175

-0.106
-0.619
-0.175

0.002
0.120

-0.078

0.236
0.336
-0.351

PM2,5 0.838
0.951
0.980

‒
‒
‒

-0.209
-0.848
0.416

0.339
0.839
0.131

-0.249
-0.123
0.156

-0.251
-0.474
-0.209

-0.282
-0.754
-0.210

-0.085
0.079

-0.056

0.296
0.321

-0.387
16.12–22.12.2024/13.01–19.01.2025/10.02–16.02.2025

PM10 ‒
‒
‒

0.963
0.959
0.939

-0.326
-0.099
0.334

-0.380
-0.651
-0.137

0.356
-0.264
0.138

-0.246
-0.028
-0.046

-0.486
-0.062
-0.146

-0.078
-0.013
-0.061

0.163
-0.012
0.169

PM2,5 0.963
0.959
0.939

‒
‒
‒

-0.408
-0.071
0.172

-0.189
-0.503
0.106

0.281
-0.265
0.249

-0.309
-0.020
-0.067

-0.567
-0.102
-0.218

-0.093
-0.041
-0.117

0.172
0.019
0.232

10.03–16.03.2025/14.04–20.04.2025/12.05–18.05.2025
PM10 ‒

‒
‒

0.978
0.942
0.893

0.278
-0.124
0.432

-0.321
0.341

-0.601

0.025
-0.305
0.023

-0.094
-0.245
0.114

-0.263
-0.440
0.360

0.024
0.053

-0.009

-0.215
-0.285
-0.463

PM2,5 0.978
0.942
0.893

‒
‒
‒

0.209
-0.325
0.227

-0.201
0.533

-0.326

0.002
-0.178
-0.034

-0.135
-0.248
0.059

-0.313
-0.456
0.239

0.017
0.038

-0.006

-0.197
-0.208
-0.352
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combustion engines of motor vehicles, whose usage 
peaks during morning and evening hours. The observed 
daily cyclicality of concentration changes is typical for 
all 12 weeks, corrected for sharp outbreaks that coin-
cided in time with the fires caused by the shelling of 
Kyiv. The cyclical nature is typical for both monitoring 
stations located in the middle of residential areas (MS‑1, 
MS-5) and those located near the road (MS-4). The 
Pearson’s coefficient values between MS-1, MS-4 and 
MS-5 are shown in Table 3. They confirm the conclu-
sions drawn from the visual analysis of the graphs and 
show a very high correlation.

The graphs of relative sulphur dioxide concentrations 
for the period 14.04–20.04.25 for MS-1, MS-4 and 
MS-5 are shown in Fig. 5. They show the absence of a 
clear daily cycle and are characterised by sharp and un-
systematic concentration spikes. It is noteworthy that 
these outbreaks occur simultaneously for different moni-
toring stations (city districts), which indicates the possi-
bility of a common source of SO2. The Pearson’s coeffi-
cient values between MS-1, MS-4 and MS-5 are shown 
in Table 4. The correlation is moderate to very high.

Table 5 shows the correlation coefficients for MS-1, 
MS-4 and MS-5 between the different pollutants. These 
data show no or weak correlation between SO2 and CO, 
SO2 and PM10, and moderate to very high correlation 

=
-

  .
( 1)

kV
n

It can be called a vector correlation coefficient be-
cause it does not take into account the absolute value of 
the change in the parameter, but is based only on the di-
rection of change (increase or decrease in the value of 
the parameter). Unlike Pearson’s correlation coefficient, 
the V coefficient has a clear physical meaning – it is the 
probability that, for example, the growth of a parameter 
in a given time period of the first sample will be accom-
panied by the same growth in the same time period in 
the second sample. In conditions when the operation of 
monitoring stations is not stable, the direction of change 
of a parameter in one sample can be predicted with prob-
ability K = V  based on the data of another sample.

The reliability of such a prediction can be increased 
if the out-of-service monitoring station is matched with 
several neighbouring stations rather than just one. Then, 
considering the events of parameter change to be inde-
pendent, the probability of the expected direction of pa-
rameter change at the out-of-service station is

K(1│2 ∩ 3 ∩ …m) = 1 - (1 - K(1│2)) ×
× (1 - K(1│3) × … × (1 - K(1│m)),

where K(1│2 ∩ 3 ∩ … m) is probability of an event of 
unidirectional change in the monitored parameter at 
monitoring station “1” due to the combined effect of 
2...m factors; K(1│m) is probability of unidirectional 
change in the parameter at stations “1” and “m” [32].

 A case in which no change in the parameter is ob-
served in either of the two samples over a given time in-
terval is considered a similarly directed change and is 
included in the value of k. If the parameter remains un-
changed in one sample but changes in the other (regard-
less of the direction), the case is considered a differently 
directed change. This approach can be applied to any 
pollutants, provided there is a sufficient database to de-
termine k, and thus V.

Carbon monoxide (CO) and sulphur dioxide (SO2) 
are among the hazardous gaseous air pollutants in urban 
environments that are subject to regulation. Fig. 4 illus-
trates, as an example, the graphs of relative carbon mon-
oxide concentration over the monitoring week of April 
14.04–20.04.25, at stations MS-1, MS-4, and MS-5. 
The current CO concentration was normalized to the 
weekly average concentration (Cm). For different dis-
tricts of Kyiv, the graphs clearly demonstrate a diurnal 
cycle: CO concentrations decrease at night and around 
midday, and increase in the morning and evening. This 
pattern can be explained by the fact that the primary 
source of carbon monoxide in urban areas is the internal 

Table 2
Pearson’s correlation coefficients of MS-10 with other MS for RM2.5 and RM10 

(highest/average/lowest out of 12 possible)
MS-1 MS-2 MS-3 MS-4 MS-5 MS-6 MS-7 MS-8 MS-9

РМ10 0.783
0.645
0.313

0.642
0.538
0.417

0.814
0.596
0.366

0.833
0.535
0.321

0.828
0.550
0.373

0.797
0.568
0.440

0.698
0.545
0.442

0.667
0.557
0.501

0.830
0.616
0.304

РМ2,5 0.863
0.643
0.324

0.784
0.650
0.418

0.797
0.600
0.439

0.903
0.684
0.425

0.920
0.645
0.359

0.787
0.633
0.409

0.793
0.611
0.442

0.711
0.583
0.422

0.877
0.680
0.327

Fig. 4. Relative concentrations of carbon monoxide in the 
period 14.04–20.04.25 at MS-1 (1), MS-4 (2) and 
MS-5 (3)

Table 3
Pearson’s correlation coefficients for carbon monoxide 

for the control week 14.04–20.04.25
MS-1 MS-4 MS-5

MS-1 ‒ 0.897 0.778
MS-4 0.897 ‒ 0.713
MS-5 0.778 0.713 ‒
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tion. The correlation of carbon monoxide concentration 
with precipitation is moderate, and that of sulphur diox-
ide is moderate to very high.

The results of calculations of the correlation of car-
bon monoxide and sulphur dioxide concentrations with 
weather indicators for the March control week 
(10.03–16.03.2025) are shown in Table 7. According to 
these data, only a moderate negative correlation be-
tween the concentration of carbon monoxide and the 
speed of wind gusts can be stated. No other patterns 
were found.

The CO and SO2 data and their processing for the 
remaining eleven weekly observation cycles qualitatively 
coincide with the above examples.

Conclusions. The following conclusions can be 
drawn as a result of the study.

1. The air quality index, which is used in internation-
al practice to characterise the state of atmospheric air, 
has shortcomings related to the methodology of its cal-
culation. These shortcomings call into question its opti-
mality in making quick management decisions on air 
quality and in responding in a timely manner to changes 
in air quality of sensitive populations.

2. Mathematical processing of the collected data al-
lowed us to conclude the following:

-	a weak to moderate negative correlation between 
air dust concentration and wind speed, and a moderate 
to strong negative correlation with wind gust speed, as 
well as no correlation with wind direction;

-	no identifiable correlation between air dust con-
centration and atmospheric pressure, humidity, cloud 
cover, or temperature;

-	a very strong negative correlation between air dust 
concentration and the amount of precipitation in the 
form of rain.

3. Despite the fact that air pollution can vary by sev-
eral times in different parts of the city at the same time, 
there is a correlation for PM2.5 and PM10 between all, 
even remote, districts. This fact makes it possible to pre-
dict, with a calculable probability, the nature of changes 
in air pollution in some areas where monitoring is tem-
porarily not carried out, based on data from other areas.

4. A clear daily cyclicity of carbon monoxide con-
centration in the atmospheric air and a very high corre-
lation between different, even remote, areas of the city in 
terms of this indicator, as well as a correlation (from 
moderate to very high) of carbon monoxide concentra-
tion with air dustiness, were established. This result in-
dicates the existence of common anthropogenic sources 

Table 4
Pearson’s correlation coefficients for sulphur dioxide 

for the control week 14.04–20.04.25
MS-1 MS-4 MS-5

MS-1 ‒ 0.381 0.736
MS-4 0.381 ‒ 0.396
MS-5 0.736 0.396 ‒

Table 5
Correlation coefficients between different pollutants 

for the control week 14.04–20.04.25
MS-1 MS-4 MS-5

SO2 /СО 0.041 0.108 0.059
SO2 /PM10 0.137 0.209 0.148
СО/PM10 0.642 0.302 0.750

Table 6
Correlation coefficients between CO and SO2 with 

precipitation for the control week 10.03–16.03.2025
MS-1 MS-4 MS-5

СО/R -0.323 -0.487 -0.487
SO2 /R -0.844 -0.415 -0.802

between CO and PM10. This result indicates the exis-
tence of at least one common source of carbon monox-
ide and particulate matter (e.g., motor vehicles), al-
though it does not exclude the presence of separate (in-
dividual) sources (e.g., soil dust for PM10).

Table 6 shows the correlation coefficients for MS-1, 
MS-4 and MS-5 between CO and SO2 and precipita-

Fig. 5. Relative concentrations of sulphur dioxide in the 
period 14.04–20.04.25 at MS-1 (1), MS-4 (2) and 
MS-5 (3)

Table 7
Correlation coefficients of CO and SO2 concentrations with weather indicators for the period 10.03–16.03.2025

Тemperature Humidity Pressure Wind speed Wind gusts Wind direction Cloud cover
МS-1

Carbon monoxide 0.019 -0.052 0.033 -0.200 -0.468 0.119 -0.127
Sulphur dioxide 0.219 -0.029 -0.201 0.009 0.058 0.027 0.095

МS-4
Carbon monoxide -0.124 -0.058 0.059 -0.161 -0.416 -0.015 -0.088
Sulphur dioxide -0.084 -0.167 0.171 0.015 -0.152 -0.145 0.138

МS-5
Carbon monoxide -0.041 0.034 -0.066 -0.175 -0.440 0.183 -0.068
Sulphur dioxide 0.231 -0.007 -0.260 0.123 0.119 -0.046 0.126
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of carbon monoxide and particulate matter. Correlation 
with precipitation negative moderate.

5. The absence of daily cyclicality of sulphur diox-
ide concentrations in the air was established. A corre-
lation (from moderate to very high) was found between 
different districts of the city for this indicator, as well 
as the absence of correlation between sulphur dioxide 
concentrations and carbon monoxide and dust. The 
correlation with precipitation is negative (moderate to 
very high).

6. Comparison of the results obtained with similar 
data for other urbanised areas of the world shows that 
changes in the same meteorological factor in different 
regions can have not only different quantitative but also 
different qualitative impacts on environmental air safety. 
This is due to the fact that the impact can be both direct 
and indirect, when weather changes lead to an increase 
or decrease in anthropogenic load. Therefore, it is unac-
ceptable to automatically extend the patterns identified 
for megacities in some countries (regions) to megacities 
in other countries (regions)

References.
1.	 World Health Organization (2021). WHO global air quality guide-
lines: particulate matter (PM2.5 and PM10), ozone, nitrogen dioxide, sul-
fur dioxide and carbon monoxide. Retrieved from https://iris.who.int/ 
bitstream/handle/10665/345329/9789240034228-eng.pdf
2.	 Kundu, D., & Pandey, A. K. (2020). World urbanisation: trends 
and patterns. Developing national urban policies: Ways forward to green 
and smart cities, 13-49. Retrieved from https://link.springer.com/
chapter/10.1007/978-981-15-3738-7_2
3.	 Hugo, G. (2019). Patterns and trends of urbanization and urban 
growth in Asia. Internal migration, urbanization and poverty in Asia: 
Dynamics and interrelationships, 13-45. Retrieved from 
https://library.oapen.org/bitstream/handle/20.500.12657/50064/ 
1/978-981-13-1537-4.pdf#page=23
4.	 Sun, L., Chen, J., Li, Q., & Huang, D. (2020). Dramatic uneven 
urbanization of large cities throughout the world in recent decades. 
Nature communications, 11(1), 5366.
5.	 World Health Organization (2019). Air pollution. Retrieved from 
http://www.who.int/airpollution/en/
6.	 Air pollution in the EU: facts and figures (n.d.). Retrieved from 
https://www.consilium.europa.eu/en/infographics/air-pollution-in-
the-eu/?_x_tr_hist=true#0
7.	 Hassan, M. A., Mehmood, T., Lodhi, E., Bilal, M., Dar, A. A., & 
Liu, J. (2022). Lockdown amid COVID-19 ascendancy over ambient 
particulate matter pollution anomaly. International Journal of Environ-
mental Research and Public Health, 19(20), 13540.
8.	 Li, H., Zhao, Z., Luo, X. S., Fang, G., Zhang, D., Pang, Y., ..., & 
Tang, M. (2022). Insight into urban PM2.5 chemical composition and 
environmentally persistent free radicals attributed human lung epithe-
lial cytotoxicity. Ecotoxicology and Environmental Safety, 234, 113356. 
https://doi.org/10.1016/j.ecoenv.2022.113356
9.	 Mannucci, P. M., & Franchini, M. (2017). Health effects of ambi-
ent air pollution in developing countries. International journal of envi-
ronmental research and public health, 14(9), 1048. https://doi.org/ 
10.3390/ijerph14091048
10.	World Health Organization (2015). Burden of disease from ambient 
and household air pollution.  Retrieved from http://who.int/phe/
health_topics/outdoorair/databases/en/
11.	Kang, S. H., Heo, J., Oh, I. Y., Kim, J., Lim, W. H., Cho, Y., ..., & 
Oh, S. (2016). Ambient air pollution and out-of-hospital cardiac arrest. 
International journal of cardiology, 203, 1086-1092. https://doi.org/ 
10.1016/j.ijcard.2015.11.100
12.	Zhao, B., Johnston, F. H., Salimi, F., Kurabayashi, M., & Negi-
shi, K. (2020). Short-term exposure to ambient fine particulate matter 
and out-of-hospital cardiac arrest: a nationwide case-crossover study 
in Japan. The Lancet Planetary Health, 4(1), e15-e23. https://doi.org/ 
10.1016/S2542-5196(19)30262-1
13.	Brauer, M., Brook, J. R., Christidis, T., Chu, Y., Crouse, D. L., 
Erickson, A.,..., & Burnett, R. T. (2019). Mortality–air pollution as-
sociations in low-exposure environments (MAPLE): phase 1. Re-
search Reports: Health Effects Institute, 2019.

14.	Brauer, M., Brook, J. R., Christidis, T., Chu, Y., Crouse, D. L., 
Erickson, A.,..., & Burnett, R. T. (2022). Mortality–air pollution as-
sociations in low exposure environments (MAPLE): Phase 2. Research 
Reports: Health Effects Institute, 2022.
15.	Zhang, D., Li, H., Luo, X. S., Huang, W., Pang, Y., Yang, J.,..., & 
Zhao, Z. (2022). Toxicity assessment and heavy metal components of 
inhalable particulate matters (PM2.5 & PM10) during a dust storm 
invading the city. Process Safety and Environmental Protection, 162, 
859-866. https://doi.org/10.1016/j.psep.2022.04.065
16.	Aslam, A., Ibrahim, M., Shahid, I., Mahmood, A., Irshad, M. K., 
Yamin, M.,..., & Shamshiri, R. R. (2020). Pollution characteristics of 
particulate matter (PM2. 5 and PM10) and constituent carbonaceous 
aerosols in a South Asian future megacity. Applied Sciences, 10(24), 
8864. https://doi.org/10.3390/app10248864
17.	Cheng, F. J., Lee, K. H., Lee, C. W., & Hsu, P. C. (2019). Asso-
ciation between particulate matter air pollution and hospital emer-
gency room visits for pneumonia with septicemia: A retrospective 
analysis. Aerosol and Air Quality Research, 19(2), 345-354.
18.	Le, T. G., Ngo, L., Mehta, S., Do, V. D., Thach, T. Q., 
Vu, X. D.,..., & Cohen, A. (2012). Effects of short-term exposure to air 
pollution on hospital admissions of young children for acute lower re-
spiratory infections in Ho Chi Minh City, Vietnam. Research Report 
(Health Effects Institute), (169), 5-72.
19.	Marín-Palma, D., Tabares-Guevara, J. H., Taborda, N., Ru-
geles,  M.  T., & Hernandez, J. C. (2024). Coarse particulate matter 
(PM10) induce an inflammatory response through the NLRP3 activa-
tion. Journal of Inflammation, 21(1), 15. https://doi.org/10.1186/
s12950-024-00388-9
20.	Li, H., Tang, M., Luo, X., Li, W., Pang, Y., Huang, W.,..., & 
Mehmood, T. (2023). Compositional characteristics and toxicological 
responses of human lung epithelial cells to inhalable particles (PM10) 
from ten typical biomass fuel combustions. Particuology, 78, 16-22.  
https://doi.org/10.1016/j.partic.2022.09.006
21.	Sharma, S., Zhang, M., Gao, J., Zhang, H., & Kota, S. H. (2020). 
Effect of restricted emissions during COVID-19 on air quality in In-
dia. Science of the total environment, 728, 138878. https://doi.org/ 
10.1016/j.scitotenv.2020.138878
22.	Khan, R. H., Quayyum, Z., & Rahman, S. (2023). A quantitative 
assessment of natural and anthropogenic effects on the occurrence of 
high air pollution loading in Dhaka and neighboring cities and health 
consequences. Environmental Monitoring and Assessment, 195(12), 
1509.
23.	Islam, M. M., Afrin, S., Ahmed, T., & Ali, M. A. (2015). Meteo-
rological and seasonal influences in ambient air quality parameters of 
Dhaka city. Journal of Civil Engineering, 43(1), 67-77.
24.	Hoffmann, L., Gilardi, L., Schmitz, M. T., Erbertseder, T., 
Bittner, M., Wüst, S., ..., & Rittweger, J. (2024). Investigating the spa-
tiotemporal associations between meteorological conditions and air 
pollution in the federal state Baden-Württemberg (Germany). Scien-
tific Reports, 14(1), 5997.
25.	Ghosh, B., Barman, H. C., & Padhy, P. K. (2023). Analysis of spa-
tiotemporal distribution of air quality index (AQI) in the state of West 
Bengal, India from 2016 to 2021. Discover Atmosphere, 1(1), 1.
26.	Liu, Y., Zhou, Y., & Lu, J. (2020). Exploring the relationship be-
tween air pollution and meteorological conditions in China under en-
vironmental governance. Scientific reports, 10(1), 14518.
27.	Wang, X., Zhang, S., Chen, Y., He, L., Ren, Y., Zhang, Z., ..., & 
Zhang, S. (2024). Air quality forecasting using a spatiotemporal hy-
brid deep learning model based on VMD–GAT–BiLSTM. Scientific 
Reports, 14(1), 17841.
28.	Technical Assistance Document for the Reporting of Daily Air 
Quality  – the Air Quality Index (AQI). Retrieved from 
https://www.airnow.gov/sites/default/files/2020-05/aqi-technical 
assistance-document-sept2018.pdf
29.	A Beginner’s Guide to Air Quality Instant-Cast and Now-Cast. (Post-
ed on March 15 th  2015, re-edited on January 12 th 2020). Retrieved 
from https://aqicn.org/faq/2015-03-15/air-quality-nowcast-a-begin-
ners-guide/
30.	Butenko, О., & Nedova, А. (2024). Ranking of the urbanised area 
by air quality on the example of the right-bank part of the city of Kyiv. 
The XVII International Scientific and Practical Conference “Modern 
problems of the environment, youth and the new generation”, April 29‒
May 01, 2024, Zagreb, Croatia, (p. 87). Retrieved from 
https://eu-conf.com/wp-content/uploads/2024/04/MODERN-
PROBLEMS-OF-THE-ENVIRONMENT-YOUTH-AND-THE-
NEW-GENERATION.pdf#page=88
31.	Warne, R. T. (2020). Statistics for the social sciences: a general linear 
model approach. Cambridge University Press. Retrieved from 



ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2026, № 1	 119

https://www.cambridge.org/highereducation/books/statistics-for-the-
social-sciences/716FF25785A6154CC6822D067A959445#overview
32.	Blitzstein, J. K., & Hwang, J. (2019). Introduction to probability. 
Chapman and Hall/CRC. https://doi.org/10.1201/9780429428357

Оцінка впливу природних й антропогенних 
факторів на якість атмосферного повітря 

урбанізованих територій

О. Г. Бутенко*1, К. А. Васютинська1, 
А. В. Карамушко1, С. В. Мельник1, А. О. Нєдова2

1 ‒ Національний університет “Одеська політехніка”, 
м. Одеса, Україна
2 ‒ ТОВ Екосмартлаб, м. Одеса, Україна
* Автор-кореспондент e-mail: butenko@op.edu.ua

Мета. Визначення закономірностей поширення 
й накопичення забруднюючих речовин у атмос-
ферному повітрі великих урбанізованих територій 
України та впливу на ці процеси природних й ан-
тропогенних факторів.

Методика. Мета дослідження реалізовувалася 
шляхом збору, систематизації, математичної об-
робки та аналізу результатів спостереження за по-
казниками забруднення атмосферного повітря у пра-
вобережній частині м. Київ.

Результати. Виявлені закономірності та оцінено 
вплив природних (метеорологічних) й антропоген-
них факторів на концентрації твердих частинок, 
чадного газу й діоксиду сірки в атмосферному пові-
трі урбанізованого середовища.

Наукова новизна. Встановлено характер залеж-
ності або відсутність залежності концентрації осно-

вних полютантів атмосферного повітря правобе-
режної території міста Київ від базових метеороло-
гічних показників. Виявлена негативна кореляція 
вмісту у повітрі твердих частинок зі швидкістю ві-
тру та швидкістю поривів вітру. Причому, швид-
кість поривів вітру має більший вплив на запиле-
ність ніж швидкість вітру, а його напрямок для міс-
та Київ значення не має. Зафіксована велика нега-
тивна кореляція запиленості повітря з опадами 
у вигляді дощу. Встановлена кореляція по вмісту 
твердих частинок між усіма, навіть віддаленими 
один від одного, районами міста. Це дає можли-
вість з імовірністю, що може бути розрахована, 
прогнозувати характер зміни запиленості повітря 
районів, де моніторинг тимчасово не ведеться. 
Встановлена чітка добова циклічність концентрації 
чадного газу в атмосферному повітрі й кореляція за 
цим показником між різними районами міста, а та-
кож кореляція концентрації чадного газу із тверди-
ми частинками. Добова циклічність концентрації 
діоксиду сірки в атмосферному повітрі міста Київ 
відсутня. Кореляція CO і SO2 з величиною опадів 
помірно негативна.

Практична значимість. Використання отрима-
них результатів дає можливість прийняття швидких 
та обґрунтованих рішень у сфері управління якістю 
атмосферного повітря великих урбанізованих тери-
торій.

Ключові слова: екологічна безпека, індекс якості 
повітря, метеорологічні фактори, урбанізована те-
риторія, коефіцієнт кореляції
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