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I'mruena, CaHUTAPpUA U INIUAEMHUOJIOTUA

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

Rakhimov B.B., Salomova F.I.

PA3BUTUE MOHUTOPUHTIA KAHECTBA BO3/1YXA B Y3BEKUCTAHE U ETO PO/Ib B
YMPABJIEHUU OKPYXAILIEN CPEAOU

Paxnmos b.b., Canomosa ®.U.

O‘ZBEKISTONDA HAVO SIFATI MONITORINGINING RIVOJLANISHI VA UNING ATROF-MUHITNI
BOSHQARISHDAGI ROLI

Raximov B.B., Salomova F.I.

Tashkent medical academy

B danHoll cmamwe npedocmas./isiemcst AHA1U3 COCMOSIHUST KAYecmea ammocgepHo20 8030yxd 8 pa3NUYHbBIX 20-
podax Pecnybauku Y36ekucmatn ¢ 2011 no 2015 200. HccaedosaHue paccmampugaem KOHYeHmMpayuu 0CHOBHbIX 3a-
epasHumeneti 6030yxa, sK/1104as msepdvie 836euleHHble seujecmsd (noiavb), duokcud cepbi (SO,), okcudsl yaaepoda
(€COx) u okcudet asoma (NOx), cpagHusas ux ¢ npedeabHo donycmumbimu koHyenmpayusamu (IJK). Hccaedosanue
nodyepkusaem 3Ha4uUmMebHy0 U3MEHYUBOCMb Ka4ecmada 803dyXd 8 pasHblx 20p00ax, 20e Hekomopwle ob.iacmu nod-
depacusarom HU3Kue KOHYyeHmpayuu 3azpsisHume.ell 8 npedeaax I1/]K, 8 mo epems kak 8 dpy2ux HA600AHMCs
npesviweHus I[IJK. 3akaoueHue noduepkugaem Heo6X00UMOCMb COBMECMHBIX YCUAUL, 8KAHYAS NPABUMEAbCMEBO,
Hay4Hoe coobujecmao u 06wecmao, 0151 peuleHusi npob.aeM 3azpsi3HeHUs 8030yXa U YAyvUWeHUs! IK0A02UYECKUX YC/10-
sultl 8 Y3bexucmate.

Kamuesslie caoea: kauecmeo ammocgepHozo 8030yxa, 3azpsi3HUmMesu 803dyxa, meepdvle yacmuybvl, OUOKCUO
cepbl, 0KcUudbl y21epoda, okcudsl azoma, donycmumbvle KOHYeHmMpayuu.

Ushbu maqolada O‘zbekiston Respublikasining turli shaharlarida 2011-2015 yillardagi atmosfera havosi sifatining
holati tahlil qilingan. Tadqiqot havodagi asosiy ifloslantiruvchi moddalar, jumladan zarrachalar (chang), oltingugurt
dioksidi (S0,), uglerod oksidi (COx) va azot oksidi (NOx) kontsentratsiyasini ko'rib chiqadi va ularni ruxsat etilgan
maksimal konsentratsiyalar (REK) bilan taqqoslaydi. Tadqiqot shaharlar bo’ylab havo sifatining sezilarli o’zgaru-
vchanligini, ba’zi hududlarda ifloslantiruvchi moddalarning past konsentratsiyasi REKga mosligi, boshqalari esa REK
dan oshib ketganligini ta’kidlaydi. Xulosa O‘zbekistonda havo ifloslanishi bilan bog‘liq muammolarni hal gilish va
ekologik sharoitni yaxshilash uchun hukumat, ilmiy doiralar va jamiyatni o’z ichiga olgan birgalikdagi sa’y-harakatlar

zarurligini ta’kidlaydi.

Kalit so’zlar: atmosfera havosining sifati, havoni ifloslantiruvchi moddalar, chang zarrachalari, oltingugurt diok-
sidi, uglerod oksidi, azot oksidi, ruxsat etilgan kontsentratsiyalar.

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 (6). 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-
ment (7).

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 established 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
working 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 (S02), 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
(S02), 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 (SO2), 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 variations 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 (particulate matter) in the cities of the Republic of Uzbekistan from 2011 to 2015

(mg/m?°).

Sulfur Dioxide (SO2)
Regarding SO, concentrations, differences were also
observed between cities. In Karshi and Urgench, SO,

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

Tashkent had exceedances of PCL for COx, while in other
cities, such as Karshi and Urgench, COx concentrations
remained below the established norms.
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Figure 3. State of atmospheric air (carbon oxides) in the cities of the Republic of Uzbekistan from 2011 to 2015 (mg/m?).

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

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 air (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, SO2,
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
Nukus, 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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