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F'MrueHa, CAHHTAPHA U 3NMHAEMHOJIOTHA

DEVELOPMENT OF AIR QUALITY MONITORING IN UZBEKISTAN AND ITS ROLE IN
ENVIRONMENTAL MANAGEMENT

Rakhimov B.B., Salomova F.l.

PA3BMTHE MOHWMTOPMHIA KAYECTBA BO3AYXA B Y3IBEKMCTAHE M EITO PONB B
YNPABNEHUW OKPYHAIOLLEA CPELOMN

Paxumoe B.6., Canomosa ®.H.

O'ZBEKISTONDA HAVO SIFATI MONITORINGINING RIVOILANISHI VA UNING ATROF-MUHITNI
BOSHQARISHDAGI ROLI

Raximov B.B., Salomova F.l.

Tashkent medical academy

B dannoid cmambse npedocmaataemes QRIS COCMORAHUA KOYECMEa amMocifiepHoza ao3dyxa 8 paisusHbLIX 20-
podax PecnyGauxu ¥Yabexucman ¢ 2011 no 2015 z0d. Hecaedosanue paccMampuanen KoHYENMPpayUu 0cHoaHLIX 3a-
ZpAznumensl aoadyxa, aKAoyas maepdeie e3eeentbie aeljecmen (neuib), duokcud cepw (80), oxcudw y2aepoda
(COx) u oxcuds azoma (NOx), cpaenusas ux © npedeasio donycmumbsimu konyenmpayuasu (114K). Hocaedosawue
nodyeprUSaem IHAYUMEALHYM UIMEHYUBOCTL KOYECMEd 03dyXa 8 PA3HLIX 20podax, 20 Hekomopwe ofracmu nod-
depaicueam HUIKUE KoONYeNmpayuu 3azpasnumencl @ npedeaax 1K, & mo epema xax & dpyeux Habawdawmos
npeasiwenun (K. Joxaouenue noduepkugaem HeofxoduMooms COBMECTINLIX YOULALL, SKAONIN NPOSUMENLCIMED,
wayunoe coobiecmao u oblyecman, daa pewenun npofaem 302pASHERUR B03DYXD U PAVYILERUS IKOADZUNECKUX YCAD-
aui a ¥Yabexucmane.

Kawueasle caoaa: kavecmeo ammociheprozo sozdyxa, 302pasiument eozdyxa, maepduie wacmuysd, duokcud
cepl, okcudn yaaepoda, oxcudsl 030ma, JonycmiLMsle KONYEHM POy L.

Ushbu magolada O'zbekiston Respublikasining turli shaharlarida 2011-2015 yillardagi atmosfera havosi sifatining
holati tahlil gilingan. Tadgiqot havodagi asosiy ifloslantiruvchi moddalar, jumladan zarrachalar {chang), oltingugurt
dioksidi (50,), uglerod oksidi (COx] va azot oksidi (NOx) kontsentratsiyasini ko'rib chigadi va ularni ruxsat etilgan
maksimal konsentratsiyalar (REK) bilan tagqoslaydi. Tadgigot shaharlar bo'ylab havo sifatining sezilarli o’zgaru-
vchanligini, ba’zi hududlarda ifloslantiruvchi moddalorning past konsentrotsiyasi REKga mosligi, boshqalari esa REK
dan oshib ketganligini to'kidlaydi. Xulosa OVzbekistonda havo ifloslanishi bilan boglig muammolarni hal gilish va
ekologik sharoitni yaxshilash uchun hukumat, ilmiy deiralar va jamivatni o'z ichiga olgan birgalikdagi sa'y-harakatior
zarurligini ta Kidlaydi.

Kalit so'zlar: atmosfera havosining sifati, havoni ifloslantiruvchi moddalar, chang zarrachalari, oltingugurt diok-

sidl, uglerod oksidi, azot oksidi, ruxsat etilgan kontsentratsivalaor

ntroduction

Air quality and air pollution are key aspects of envi-
ronmental safety that impact human health and the environ-
ment (1). Air pollution in modern cities is becoming an in-
creasingly serious issue that requires attention and action
from government authorities, researchers, and society (2).
In the contemporary world, air pollution is a relevant prob-
lem for many countries, including Uzbekistan (3). One of the
key aspects of assessing the state of the atmosphere is mon-
itoring the concentration of pollutants (5). Another crucial
aspect of air quality assessment is the establishment of per-
missible concentration levels (PCL) defined by regulations
and legislation (&). Uzbekistan has established PCLs for vari-
ous pollutants, which must be adhered to in order to ensure
environmental safety and public health. Compliance with
these norms is an important aspect of air quality manage-
Air quality monitoring is a vital tool for collecting data

on pollutant concentrations. Various methods and tech-
nologies are employed in Uzbekistan to monitor air quali-
ty. Automated monitoring stations and networks allow re-
al-time tracking of pollutant concentrations and deviations

from estahlished norms, which is crucial for timely response
to air pollution issues.

Air pollution has a significant impact on human
health and the environment. Studies show that pro-
longed exposure to polluted air can lead to various respi-
ratory diseases, cardiovascular diseases, and even can-
cer (3). Additionally, air pollution affects plants, water
resources, and biodiversity, which can result in environ-
mental consequences.

To combat air pollution in Uzbekistan, various mea-
sures are being taken. Important steps include reduc-
ing emissions of pollutants from industrial and trans-
portation sources, implementing modern technologies
for emissions control, and improving energy efficien-
cy. Government bodies and local authorities are actively
waorking on developing environmental strategies and ac-
tion plans to enhance air quality (4).

In this study, we present a scientific overview of the
state of atmospheric air in the cities of the Republic of
Uzbekistan from 2011 to 2015. We analyze the concen-
trations of various pollutants, such as particulate matter
(dust), sulfur dioxide (SO2), carbon oxides (COx), and ni-
trogen oxides [NOx).
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Method and Methodology

To conduct the research on the state of air quality
in the cities of the Republic of Uzbekistan from 2011 to
2015, a comprehensive set of methods and methodolog-
ical approaches were employed, involving data collec-
tion, analysis, and interpretation.

Data on pollutant concentrations in the atmosphere
were obtained using a network of automated monitor-
ing stations. These stations are equipped with sensors
and instruments capable of measuring real-time con-
centrations of particulate matter (dust), sulfur dioxide
(502), carbon oxides (COx), and nitrogen oxides [NOx).
The data is collected automatically and transmitted to
the central database of the Uzbekhydrometcenter (the
Hydrometeorological Service Center under the Cabinet
of Ministers of the Republic of Uzbekistan).

For the processing and analysis of data on pollutant
concentrations, statistical methods and software were
used, allowing for the assessment of the proportion of
emissions from various pollutants, changes in concen-
trations over the years, and comparisons with permissi-
ble concentration levels (PCL).

In accordance with Uzbekistan's environmental reg-
ulations, the study employed the PCL as crucial bench-

marks for assessing air quality. These PCL values repre-
sent the legally established limits for key air pollutants,
ensuring compliance with stringent environmental stan-
dards. The PCL levels for the following pollutants were
considered in the study: solid particulate matter (PM],
sulfur dioxide (S02), carbon oxides [COx), and nitrogen
oxides (NOx), with respective PCLs of 0.15 mg/m?, 0.05
mg/m?, 3.0 mg/m?, and 0.06 mg/m".

Results

This section presents the results of the research on
the state of air quality in various cities of the Republic of
Uzbekistan from 2011 to 2015 in the form of an analysis
of pollutant concentrations, a comparison with permis-
sible concentration levels [PCL), and the identification
of trends in the changes in air pollutant concentrations.

Particulate Matter (Dust)

The analysis of dust concentrations in the atmo-
sphere revealed wariations in different cities of the
Republic of Uzbekistan from 2011 to 2015. In some cit-
ies, such as Bekabad and Bukhara, dust concentrations
remained close to the permissible concentration levels
(PCL), while in others, like Nukus, exceedances of PCL
were observed. This indicates the non-uniformity of air
pollution in different regions.
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Figure 1. State of atmospheric air (particelate matter) in the cities of the Republic of Uzbekistan from Z011 to 2015
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Sulfur Dioxide (S02)

Regarding S0, concentrations, differences were also
observed between cities. In Karshi and Urgench, S0,
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concentrations were high, while in other cities, such as
Sariasia and Nukus, they remained at lower levels.
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Figure 2. State of atmospheric air (sulfur dioxide) in the cities of the Republic of Uzbekistan from 2011 to 2015 (mg/m’).
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Carbon Oxides (COx)
The analysis of carbon oxide concentrations showed
variations in different cities. Bukhara, Nukus, and

5

Tashkent had exceedances of PCL for COx, while in other
cities, such as Karshi and Urgench, COx concentrations
remained below the established norms.

S & @ &8
F &S

Figure 3. State of atmospheric air {earbon oxides) in the dties of the Republie of Uzbekistan from 2011 to 2015 (ag/m®).

Nitrogen Oxides [NOx)
Concentrations of nitrogen oxides also varied in dif-
ferent cities. In some cities, such as Tashkent and Nawvoi,

0.045 +

NOx concentrations were high, while in other cities, like
Karshi and Sariasia, they remained at lower levels.
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Figure 4. State of atmospheric alr {nitrogen oxides) in the cities of the Republic of Uzbekistan from 2011 to 2015 {mg/m”).

Comparison with PCL and Concentration Trends

The research results allowed for an assessment of
the compliance of pollutant concentrations with permis-
sible concentration levels (PCL). In several cities, such
as Bekabad and Samarkand, concentrations of dust, 502,
COx, and NOx remained within the established norms.
However, in Nukus, exceedances of PCL for various pol-
lutants were observed.

The analysis of data from 2011 to 2015 allowed for
the identification of trends in the changes in air pollutant
concentrations. Some cities showed an improvement in
the situation with a decrease in concentrations, while oth-
ers exhibited fluctuations or even an increase in pollution.

Discussion

The data analysis reveals that the air quality situation
varies significantly between different cities in Uzbekistan.

In some cities, such as Bekabad and Samarkand, pollut-
ant concentrations remained relatively low and complied
with permissible concentration levels (PCL). However, in
Nulkus, exceedances of PCL for various pollutants were ob-
served. This diverse situation necessitates a differentiated
approach to addressing air pollution issues in different re-
gions.

Various factors influence pollutant concentrations in
the atmosphere, including industrial activities, transpor-
tation, energy sources, and climatic conditions. In cities
with developed industries and heavy automotive traffic,
such as Tashkent, pollutant concentrations can be high-
er due to emissions from pollution sources. Additionally,
climatic conditions, such as wind and precipitation, can
affect the dispersion of pollutants in the atmosphere
(e.g., Nukus).
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Exceeding permissible concentration levels of pol-
lutants can have a detrimental impact on public health
and the environment. The effects of polluted air on the
human body can lead to various diseases, including re-
spiratory illnesses, cardiovascular diseases, and even
cancer. Therefore, adherence to PCL is crucial for safe-
guarding public health.

Addressing air pollution issues requires joint efforts
from the government, the scientific community, and so-
ciety. It is essential to develop and implement environ-
mentally friendly technologies, conduct educational
campaigns on the importance of adhering to PCL, and
participate in environmental initiatives. Support from
international organizations and sharing experiences
with other countries can also contribute to improving
the situation.

Conclusion

The state of atmospheric air quality in the cities of
the Republic of Uzbekistan remains a pressing issue
that demands attention and action. The data analysis al-
lows for the identification of trends and factors influenc-
ing pollutant concentrations, underscoring the impor-
tance of adhering to permissible concentration levels.
Collaborative efforts and measures to reduce air pollu-
tion can contribute to an improvement in environmental
conditions and the preservation of public health and the
environment in the Republic of Uzbekistan.

References

L. World Health Organization. (nd.). Ambient (outdoor] air
guality and health. https:/ fwww.who.int/rufnews-room/fact-
sheets detail fambient-(outdoor)-air-quality-and-health

2. United Nations News. (2021, September 14). Air pollution
costs trillions and shortens lives, warn UN experts. https://
news.unorg/ru/story 2021709 /1409462

3. Fayzieva, 5 A (2017). Ixoaoras Yabexucrasa: npobaess
H MY PEIEHKA. N COBPEMEHHOE IKONOIHYECKOE COCTORHHE
npHpogHoil  cpegkl M HaVMHO-NPAKTHYECKHE  aCTeKTh
PaALMOHATLHOTD OpHpogonoAL3osanms (pp. 167-171).

4. Salomova, E |, Rakhimoy, B. B, Jalolov, M. N, Sultonov, E. Y.,
& Oblakuloy, A G. (2023). Atmospheric air of the city of Navoi:

guality assessment. British Journal of Global Ecology and Sus-
tainable Development, 15, 121-125.

5. Yunusova, L Z (2007) Acneers sddesTHBHOMD
MoHnTOpHHra atMocdepsl. HuTeaneETyanbHbe CHCTEMLL B
nponasogcTae, (2], 197,

6. Akhtimankina, A. V. [2015). OcoSeHHOCTH HOPMHPOBAHHA
KauecTsa armochepHoro soagyxa 8 Poconn # 3apybesHbie
crpadak. OraercraesHsi pegakrop: CyiHacad AA, k. 3 H, CT.
npen., 300.

7. Domuladzhanov, L Kh, Dekhanova, N. N, & Zhamoliddi-
nova, M. B. K. (2022). Boajefcrane 3arpaadedus atMochephl
Ha 3oposkLe HaceaeHHA. Universum: xumun 1 Guonorus, (6-1
(96]), 19-23.

8. Makosko, A. A, & Mateysheva, A V. (2020). 3arpassenne
arMochephl H KE4eCTHD EH3HH Hacenedua B XX| sewe: yrpoaw
H NepCeKTHELL

9. Shvyryaey, A A, & Men'shikov, V. V. [(2004). Oyenka pucka
BORACACTEHA  3ArpAIHEHHA aTMocdepsl B HOCIeQYEMOM
perioue. M. Hag-so MTY,

DEVELOPMENT OF AIR QUALITY MONITORING IN
UZBEKISTAN AND ITS ROLE IN ENVIRONMENTAL
MANAGEMENT

Rakhimowv B.B., Salomova FI.

This article provides an analysis of the state of atmao-
spheric air quality in various cities of the Republic of Uz-
belistan from 2011 to 2015 The study examines the con-
centrations of key air pollutants, including particulate
matter (dust), sulfur dioxide {S02), carbon oxides [COx),
and nitrogen oxides (NOx), comparing these concentrations
with permissible concentration levels (PCL). The research
highlights the significant variability in air quality among
different cities, with some areas maintaining low pollutant
concentrations within PCL, while others experience ex-
ceedances af PCL. It concludes by emphasizing the need for
collaborative efforts involving government, the scientific
community, and society to address air pollution issues and
improve environmental conditions in Uzbekistan.

Key words: atmospheric air guality, air pollutonts,
particulate matter, sulfur dioxide, carbon oxides, nitrogen
oxides, permissible concentration levels.
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