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SUMMARY

Atmospheric air pollution is the primary problem of the city of Ivano-Frankivsk.
Environmental monitoring is a step towards solving this problem. Monitoring allows you to
assess the real state of environmental components, predict further changes and influence
management decisions. The article analyzes the available air monitoring data in the city of
Ivano-Frankivsk and presents the results of measurements of air quality parameters on the
street. Embankment named after V. Stefanyk.
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Introduction

Air pollution is one of the most acute environmental problems in the world today. The World Health
Organization has classified air pollution as the second highest risk factor for non-communicable
diseases. In 2019, 99% of the world's population lived in places where the level of air quality did not
meet the requirements of the World Health Organization (World Health Organization, 2022).
Atmospheric air pollution is the cause of every 9th death in the world. Diseases such as heart disease,
lung stroke, diseases of the lower respiratory tract, and cancer are associated with air pollution by fine
particles (United Nations Environment Programme, 2021). Ukraine is one of the countries most
affected by air pollution in Europe (United Nations Environment Programme, 2022). The reason for
such indicators is not only the emissions caused by accidents at harmful enterprises, the topic of
which is devoted to many scientific works, but also the emissions of road transport and enterprises
operating in normal mode (Popov et al., 2016).The purpose of this work is to analyze the results of
monitoring the state of atmospheric air in the city of Ivano-Frankivsk and conduct measurements of
air quality parameters on the street. Embankment named after V. Stefanyka.

Methods and theory

Modern domestic and foreign scientific literature on the topic of the problem of atmospheric air
pollution is analyzed. The CEM DT-9881 environmental control device was used for research.

In 2021, Ivano-Frankivsk Oblast ranked 3rd among the regions of Ukraine in terms of air pollutant
emissions from stationary sources of pollution with a total mass of emissions of 172.4 thousand tons.
According to the data of the Main Department of Statistics in the Ivano-Frankivsk region, the main air
pollutants are dioxide and other sulfur compounds, nitrogen compounds and substances in the form of
solid suspended particles (Main Department of Statistics in Ivano-Frankivsk Region). The largest
amount of emissions in the region is produced by the city of Burshtyn, which accounts for 84.6% of
the total amount of emissions. The reason for such indicators is the operation of the Burshtynska TPP
in the city. Instead, the share of the city of Ivano-Frankivsk is 0.3 thousand tons or 0.17% of the
regional indicator (State Statistics Service of Ukraine, 2022). Table 1 shows the average annual
concentrations of sulfur dioxide, carbon monoxide, nitrogen oxide and dust in the atmospheric air of
the city of Ivano-Frankivsk. As can be seen from the above table, the average annual concentration of
nitrogen dioxide exceeds the average daily MPC in each of the presented years. An excess of dust
concentration was also recorded in 2019. The concentrations of other substances are within the limits
of the norms defined by the law.

Table 1 Average annual concentrations of pollutants in the atmospheric air of the city of Ivano-
Frankivsk (Ministry of Environmental Protection and Natural Resources of Ukraine, 2020; Ministry
of Environmental Protection and Natural Resources of Ukraine, 2021; Ministry of Environmental
Protection and Natural Resources of Ukraine, 2022 )

Mid-day

The name of the 2019 2020 2021 maximum allowable
pollutant . 3
concentration, mg/m

50, 0,011 0,011 0,016 0,05

co 1,79 1,52 1,78 3

NO2 0,054 0,05 0,048 0,04

NO 0,036 0,033 0,032 0,06

Dust 0,16 0,14 0,14 0,15

The low share of emissions in the city of Ivano-Fankivska is due to the absence of heavy and other
types of "dirty" industry from the regional center and the fact that these statistics do not take into
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account emissions of pollutants from mobile sources of pollution, the mass of which in 2021 was 37.9
thousand tons by region (State Statistics Service of Ukraine, 2022).

In 2021, the working group identified atmospheric air pollution by vehicle emissions as the primary
problem of the Ivano-Frankivsk urban territorial community. It is worth noting that since 2016, the
accounting of emissions of pollutants from mobile sources separately in the city of Ivano-Frankivsk
has not been carried out (Milenka et al., 2016). One thing can be said for sure, that the number of cars
in the regional center continues to grow.

In a recent study of the influence of car exhaust gases on the state of atmospheric air in densely
populated areas of Ivano-Frankivsk, emissions for the busiest intersections were investigated
(Melnyk, 2023). Figure 1 shows the results of the study, according to which intersections Naberezhna,
O. Dovzhenka, Mazepy, Krykhivetska ranks 3rd in terms of total emissions among the four
considered areas.

w

3

>, /
1
250
=]
X
S
@}
£ 150
(=]
2
=100
g
-5
50
0

1 2 3 4
Intersection number

Figure 1 Total emissions of CO by cars at experimental sites in Ivano-Frankivsk
1 — Naberezhna, O. Dovzhenka, Mazepy, Krykhivetska, 2 — Independence, Ivasyuka, Mykytinetska;
3 — Tysmenytska, Topolina, Yunost; 4 — Halytska, Gorbachevsky, Kaluske highway (Melnyk, 2023)

Naberezhna Street, due to its location (distance from the center, being near the river), did not belong
to the territory of intensive influence of road transport. However, with certain changes in the transport
mode of the city and streets in particular (changes of junctions, installation of additional traffic lights,
blocking of other streets), this area may be subject to the dangerous influence of harmful emissions.
Therefore, the study of the state of the atmospheric air on the street. Embankment is a topical issue
today.

Results

I measured such parameters of the state of the atmospheric air as: the concentration of formaldehyde
and carbon monoxide, the content of fine particles (dust). Measurements were carried out at St.
Embankment named after V. Stefanyka in 12 points. Figure 1 shows a map of the location of the
points.

The measurement was carried out by the CEM DT-9881 air quality analyzer in the places of the
largest concentration of motor vehicles. The results of the measurements are presented in Table 1. The
measured indicators do not exceed the norms established by the law. And the concentration of carbon
monoxide during the study is positive 0 mg/m3 due to intensive scattering.

XVII International Scientific Conference “Monitoring of Geological Processes
and Ecological Condition of the Environment”

7—10 November 2023, Kyiv, Ukraine




Monitoring’2023 EAGE

(<)
Sincere best man
°o® &3
Point of Ir
'dya
[F0 | lvano
o F'Etgﬁ-l,F
(¢}
(<}
(&)
“are@
\ S
Google 0

Figure 2 Map diagram of measurement points

Table 2 Index of atmospheric air parameters (Naberezhna St. named after V. Stefanyk)

No Geographic coordinates t, °C Humidity Dust content by CH,O
, % fractions, mg/m? conce
X y 0- 5. ntrati
2.5m 10 mkm on,
km mgg/m
1. 48°56'10" 24°42'17" 28,6 46,7 0.006 0,019 0
2. 48°55'44" 24°41'21" 27,9 20,4 0,007 0,031 0
3. 48°55'37" 24°41'11" 31 22,2 0,008 0,034 0
4, 48°54'32" 24°40'43" 29,6 21,3 0,006 0,026 0
5. 48°54'23" 24°40'51" 28,5 20,7 0,003 0,013 0,01
6. 48°54'25" 24°40'49" 29,9 21,4 0,008 0,033 0
7. 48°54'38" 24°40'41" 31,5 21,9 0,007 0,033 0,01
8. 48°54'48" 24°40'35" 30,8 21,5 0,006 0,016 0
9. 48°55'00" 24°40'33" 36,6 24,8 0,003 0,013 0
10. 48°55'12" 24°40'47" 35,1 23,9 0,004 0,012 0
11. 48°55'38" 24°41'14" 29,7 21 0,004 0,015 0
12. 48°56'00" 24°41'41" 30,7 21,6 0,011 0,033 0
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Conclusions

Therefore, atmospheric air pollution is a serious and urgent problem of the world, Ukraine and Ivano-
Frankivsk in particular. Monitoring the condition of individual streets in the city is relevant. The
results of measurements of atmospheric air quality parameters carried out on the street. The
embankment showed that the measured indicators do not exceed the established norms, the reason for
this is less car load compared to the central streets.

However, the number of cars and traffic jams on the street has been increasing recently, which may
lead to environmental pollution in the future.

Hence, it is necessary to establish permanent environmental monitoring of the state of atmospheric air
and other environmental components in order to prevent the harmful effects of pollutants.
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