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Llestb: 2uzueHuveckast oyeHKa cocmosiHust ammocgpepHozo 803dyxa e pecnybauke Y3bekucma. Mamepuas u memodwl:
Llenmp 2udpomemeoponozuteckoli cayxcowvl Pecnybauku Y3bekucmaHn eedem MOHUMOPUHE 302PSA3HEHUST AMMOCHEpHO20
803dyxa 8 2opodax Pecnybauku. [Ipozpamma MOHUMOPUH2A 0X8AMbIEAEM 5 0CHOBHbIX 3azpsisHUMeell: nblib (meepdble
838elleHHble Yacmuybsl), okcud yanepooa (yeapHblii 2az), duokcud azoma, duokcud cepbl, okcud azoma. HHgopmayusi, no-
JIYYEHHAS1 ¢ 63 CmayuoHapHbIX NOCMOo8 Hab1ldeHUll, N0380/151em cyoums o cpedHeM yposHe 3a2psi3HeHUS1 amMochepHo20
8030yxa 8 Yes10M No pecnybauKuU U paccyumuleams UHOEKC 3a2psi3HeHUs amMmocgepbl, Komopblil daem UHMezpatbHyro Xa-
PaKmMepucmuky yposHs 3a2psi3HeHUst 8030yXa d/s1 20pooda 3a 200. Pezyibmameol: aHau3 daHHbIX NOKA3bleaem, 4mo 3a Uc-
€1€008aHHbIT NEpu0d NOBbIUEHHASI CMENEHb UHOEKCA 3a2PpsI3HeHUS1 AmMOoc@epbl 0mMeuanacs moasko 8 2. AHzpeHe: 8 2014
2-512,82016 2. - 532,68 2017 2. - 530. Bb1800bI: HeCMOMPS HA CHUMCEHUE 8/108bIX 8bIOPOCO8 3A2PSA3HSOWUX BEUWECMS,
OHO He conpogoxcdaemcsi cmabuaudayueli U mem 6o1ee yayHueHuem Kayecmad ammochepHo20 6030yXa.

Katoueevwle cno8a: ammocgpepHblil 86030yx, 3a2psasHeHue ammocgepHozo 803dyxa, UHOEKC 3a2psi3HeHUsI amMoc-
¢epHozo 8030yxa.

Maxkicad: Y36exucmon Pecny6aukacuda ammocghepa XasocuHuH2 X01amuHu 2uzueHux 6axoaau. Mamepuan ea ycy-
Jap: Y3bexkucmon Pecny6aukacu 2udpomemeopo1o2us Xusmamu mapkasu Pecny6auka waxapaapu ammocgepa XasocuHu
ugaocAaHUWUHU MOHUMOPUH2UHU ymKa3du. MoHumopuHe dacmypu 5ma acocuti ugp10cAaHMuUpysHUAapHU 3 u4u2a 0a0u:
uaHe (kammuk myaanax modoaaap), yenepod okcudu (uc 2asu), azom ouokcudu, oamuHay2ypm ouokcuou, asom okcuou. 63
cmayuoHap Ha3opam nocmaapudaH 0NUH2aH MAwsAYMOMAAP, pecnybauka 6ytiuua ammocgepa XagocuHuHe jpmaua ughsoc-
JIAHUW 0apax@caHu aHuKk/Aaui2d 8a tiu1 0agoMuda waxap XasoCuHU UHmezpas mascugnaui2a UMKoH bepaduzaH ammocgpepa
ugnocaanuwu UHOeKCUHU xucobaawea épdam 6epou. Hamudtca: 01uHeaH Hamuxcaaap WyHu Kypcamouku, maokuk 3mu-
2aH tuaaap dasomuda ammocghepa ugaocaanuwiu uHdeKcuHUH2 lokopu dapaxcacu pakam AHzpeH waxpuoa Ky3amua2aH:
201411 - 5,12, 20161 - 5,32, 20171i. - 5,30. Xynoca: ugpnrocaaumupysuu ModoanapHuHe yMymull Xaxrcmu kamaiuwuea Kapa-

MAcOaH Xa8oHUH2 UPA0CAAHUWUHUHR hacailuluaa 3putiuaa 0AUHMAEMaaHu AHUK/AaHOU.
Kaaum cy3aap: xaso, xago ugocaanuwiu, Xago uhaocAaHUwU UHOEKCU.

Pollution of atmospheric air determined by
the intrusion of pollutants from natural and
anthropogenic sources, as well as by the physical -
geographical and climatic conditions of the territory
significant part of Uzbekistan is a flat territory belonging
to the Turan lowland, open to cold invasions, which forms
sharply continental climate features. There are periodically
observed western, northwestern intrusions of moist air
from the temperate latitudes of the Atlantic Ocean, which
also affects the formation of qualitative and quantitative
characteristics of the atmosphere. The main natural
pollutants of the flat territory are natural sources of aerosol
emissions into the atmosphere, such as Karakum and
Kizilkum deserts with their frequent dust storms, as well
as the Aral Sea area, from the surface of which large masses
of saline dust rise and transfer from the surface to the west.
Sources of pollutants of anthropogenic origin are transport
and enterprises of the leading industries of the Republic, in
particular, oil and gas production and processing, energy,
metallurgy, construction, chemical and others [4].

The largest specific pollutant emissions are in the
Tashkent region. Then the degree of load is distributed
as follows:

¢ VOC emissions: increased - in the Andijan region,
medium - in the Fergana and Khorezm regions, moderate
in the Samarkand and Namangan regions, low in the rest
of the Republic;

¢ Nitrogen oxide emissions: increased - in the
Salrdarya region, medium - in the Andijan, Kashkadarya
and Fergana, moderate - in the Andijan and Namangan
and Khorezm regions, low in the rest of the Republic;

Particulate pollutants: increased - in Navoiy region, medium
- in Djizak and Fergana, moderate - in Andijan, Namangan and
Ferghana regions, low - in the rest of the Republic;

Thus, this analysis clearly shows the complete
dependence on the location of industrial and transport
facilities on the territory of the Republic,

In 1990, stationary industrial sources accounted
for the largest share of pollutants in the atmosphere.
With the acquisition of independence and the transition
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to a market economy, heavy industry enterprises were
restructured, a decline in production was noted, a
number of factories were closed. At the same time,
there was a transition to new technologies and products
needed to maintain competitiveness and environmental
standards. The level of industrial air pollution decreased.
But the rapid growth in the number of cars has led to an
increase in the number of road congestion and increased
air pollution in major cities. In many localities, due to
the deterioration of the public transport system, the car
has become a more reliable means of transportation,
and in areas with a high level of development, personal
transport has also become a sign of social status. The
contribution of mobile pollution sources, mainly cars,
to total air emissions is less than 50% in Kazakhstan
and Turkmenistan, up to 70% in Uzbekistan and
reaches almost 90% in Tajikistan and Kirgizistan [1].
Gross emissions of pollutants into the atmosphere
from stationary and mobile sources characterize the
general anthropogenic load on the atmospheric air. In
the total volume of pollutant emissions in Uzbekistan,
the main share is energy (33%), oil and gas (31%)
and metallurgy (22%). The main components of all
atmospheric emissions in the republic in the first years
of independence were carbon monoxide (50%) and
hydrocarbons (15%), sulfur dioxide (14%), nitrogen
oxides (9%) and particulate matter (8%).

In the structure of total gross emissions across
Uzbekistan, there have been minor changes in the
past twenty-five years. Thus, the content of carbon
monoxide and hydrocarbon emissions increased by
2%. At the same time, the content of emissions of sulfur
dioxide by 2% and solid particles by 3% decreased.
The content of nitrogen oxides in the structure over a
given period has not changed. It should be noted that
as a result of the implementation of environmental
measures in accordance with the “Program of Action
for the Protection of the Environment in the Republic
of Uzbekistan for 1999-2005” and other programs, as
well as the annual implementation of the “Clean Air”
operation in the Republic, total emissions into the
atmosphere decreased to 2.1 million tons or 2.1 times
compared with 1989 [2-4]. Despite the reduction in gross
emissions of pollutants into the atmosphere, the state of
atmospheric air is not accompanied by stabilization and,
especially, improvement in its quality, which prompted
the conduct of this study. The purpose of this work is
a hygienic assessment of the state of atmospheric air
according to the Center of Hydrometeorological Service
of the Republic of Uzbekistan (UzHydromet).

Materials and methods. UzHydromet has been
monitoring air pollution in the cities of the Republic for
many years. Observations are being conducted in 25
cities and towns. In total there are 63 stationary posts
in the Republic. The location for the installation of a
stationary post is selected, as a rule, taking into account
meteorological conditions for the formation of levels of

probability of occurrence of concentrations exceeding
the MAC (Maximum allowable concentrations), etc.

The number of posts in the city depends on the
population in the city, the area of the settlement, the
terrain, the degree of industrialization.

For settlements with complex terrain and a large
number of sources it is recommended to install one
post for every 5-10 km2. To make information about air
pollution take into account the peculiarities of the city,
it is recommended to put observation posts in various
functional areas - residential, industrial and residential.
In cities with a high traffic intensity, posts are also
established near motorways.

The monitoring program covers 5 main pollutants:
dust (solid suspended particles), carbon monoxide,
nitrogen dioxide, sulfur dioxide, nitric oxide. Other
parameters are added to the measurement programs
depending on the composition of industrial emissions
and the characteristics of the nearest cities and adjacent
areas (ammonia, phenol, formaldehyde, ozone, chlorine,
solid fluorides, hydrogen fluoride). Observations on the
state of atmospheric air are made daily with a frequency
of 3 times a day [2-3].

The air quality assessment in the city is conducted
according to the methodology outlined in RD 52.04.186-
89 (Measurement of the mass concentration of nitrogen
dioxide, Measurement of the mass concentration of
oxide and nitrogen dioxide from one sample of air,
Measurement of the mass concentration of sulfur
dioxide), which is the fundamental guide for systems
of hydromet in the territory of the CAC (Central Asia
Countries) countries. According to UzHydromet, air
pollution in Uzbekistan emissions of harmful substances
from stationary and mobile sources, and also high (in
most areas of the Republic) the climate potential of
atmospheric pollution [3].

The information obtained from 63 stationary
observation posts allows one to judge the average
level of atmospheric air pollution in the whole of the
country and calculate the atmospheric pollution index
(hereinafter - API), which gives an integral characteristic
of the air pollution level for the city for the year.

The complex index of air pollution (hereinafter -
API 5) is calculated for five substances with the highest
normalized MAC values, taking into account their hazard
class. The API calculation does not include ozone values,
since observations of this impurity are carried out for a
year and not all cities and formaldehyde; because the
technique determines the amount of aldehydes, (the
definition of “formaldehyde” gives the concentrations of
aldehyde sums without comparison MAC). Pollution of
atmospheric air is determined from the values of impurity
concentrations. The degree of contamination estimated by
comparing actual concentrations with hygienic standards
- the maximum permissible concentration of impurities
in the ambient air. There are 4 grades of the degree of air
pollution: from “low” to “very high” (Table 1).

air pollution. Atthesame time, asetoftasksis determined Degree of air pollution Indicator of air pollution Assessment
in advance, an estimate of the average monthly, seasonal, | Low API 0-4
. . . Increased API 5-6
annual and maximum single concentrations, the [T API 713
Very high API 14
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Results and its discussion. Analysis of the data
shows that during the period studied, an increase in
the atmospheric pollution index noted, only in Angren,
(table 2). The integrated indicator of pollution was
5.12 in 2014, 5.32 in 2016 and 5.30 in 2017, which
corresponds to the II degree, characterized by an
increased level of atmospheric pollution, which leads
to deterioration of living conditions of the population. -

Table 2.
Indexes of atmospheric pollution index (API) for cities
of the Republic Uzbekistan for the last 5 years

Small town AP

2013 2014 2015 2016 2017
Almalik 4,05 4,10 4 4,12 4,23
Angren 7,72 512 4,71 5,32 5,30
Andijon 3,35 2,94 3,80 3,32 3,62
Bekobad 2,79 2,88 3,20 3,67 3,92
Bukhara 3,22 3,38 2,98 3,58 4,32
Gulistan 2,18 1,85 1,89 2,33 2,37
Denov 1,49 1,49 1,32 1,45 1,22
Kagan 0,60 0,80 0,97 1,2 1,21
Karshi 1,32 1,30 1,30 1,26 1,25
Kitob 1,17 1,15 1,17 1,13 1,13
Kukan 3,04 2,29 2,36 2,62 2,79
Margilon 1 1,23 1,20 1,28 1,43
Muborak 0,32 0,33 0,33 0,34 0,35
Navoiy 3,17 2,93 3,59 3,90 4,06
Namangan 1,72 1,93 2,26 3 2,95
Nukus 4,31 4,01 3,95 4,43 4,55
Samarkand 1,62 1,83 1,90 1,74 1,55
Saraosiya 2,60 2 1,59 1,43 1,23
Tashkent 3,85 4,04 3,51 3,55 4,10
Urganch 1,82 1,9 2,02 2,11 1,24
Farghana 3,57 3,84 4,10 4,52 4,38
Chirchik 2,69 2,95 3,61 3,61 3,41
Shakrisabz 1,15 1,15 1,17 1,14 1,14
Yangiyul 0,54 0,54 0,57 0,43 0,41
Nurabad 0,68 - - - 1,41

In other cities of the republic, an increased API
not observed. It can be assumed that these indicators
were achieved because of measures to reduce harmful
emissions into the atmosphere through the construction
and reconstruction of capture and dust-cleaning systems
of individual workshops and production.

Over the past twenty-five years there hasbeen a trend
of reducing harmful substances from stationary sources
(from 1.3 to 0.7 million tons) [4]. These indicators were
achieved as a result of measures to reduce harmful
emissions to the atmosphere at the largest enterprises
of the Republic in the cities of Almalik (AMMC), Bekabad,
Navoiy (cement plant, NMMC) through the construction
and reconstruction of capture and dust-cleaning systems
of individual workshops and production in accordance
with the decision of the Government of October 20, 1999
No. 469 “On the Program of Actions for the Protection of
the Environment of the Republic of Uzbekistan for 1999-
2005” according to which:

e work was carried out to introduce oxygen-bubble
melting at OJSC “ AMMC”, as a result of which it is expected
to reduce emissions of pollutants by 119,033 thousand tons;

e Reconstruction of dust collection and cleaning
systems from electric arc furnaces at “Uzmetkombinat”
APO. The new electric arc furnace DSP-100 UMK was
commissioned in cooperation with the complex steel
processing unit. As a result, emissions of pollutants were
reduced by more than 900 tons;

¢ Reconstruction and modernization of air-cleaning
systems of casthouse production at the machine-building

plant of NMMC Navoi, in the foundry shop, dust and gas
cleaning equipment was put into operation.

Annual emissions of pollutants into the atmosphere
decreased after installation of PVM-20 by 24.8 tons per
year, and PVMS-40 by 48 tons per year;

- a system for monitoring fuel combustion in rotary
kilns at the Navoi cement plant with the installation of
gas analyzers for carbon monoxide, sulfur and nitrogen
oxides. As a result, the emission of pollutants into the
atmosphere has been reduced by 80 tons per year.

Also in the Republic, work is continuing on the
transfer of motor vehicles to alternative fuels. Currently,
the conversion of vehicles to compressed natural gas and
liquefied petroleum gas has been successfully carried out.

The natural conditions of the Republic, such as a
small amount of precipitation, temperature inversions,
dryness of the underlying surface, contribute to the
formation of high levels of atmospheric pollution
of natural origin in the Republic of Karakalpakstan,
Khorezm, Bukhara, Navoiy, Kashkadarya and Serdarya
regions. In the cities of Bukhara and Nukus, the excess
of the Threshold Level Value continuous exposurewas
recorded at 1.3 and 2.7 times, respectively.

Conclusion

The analysis of the UzHydromet data on the state of
atmospheric air shows that at present:

e In almost all cities of the country, the atmospheric
pollution index is characterized as “low” (APl is less than
5). Elevated API values (more than 5) were noted only in
2014, 2016-2017 in the atmospheric air of Angren;

e the average content of sulfur dioxide and carbon
monoxide in all localities of the Republic of Uzbekistan does
not exceed Threshold Level Value continuous exposure
(TLVCE); e Throughout the analyzed period, the level
of atmospheric dust pollution was noted in the cities of
Bukhara, Nukus, which is associated with natural and climatic
conditions; e as a result of taking air protection measures
carried out by enterprises and organizations of the Republic,
emissions of pollutants in the country, as a whole, were
reduced by 34,876 thousand tons. Due to the implementation
of measureson stationary sources of emissions into the
atmosphere, emissions decreased by 13,439 thousand tons,
on mobile sources - by 21,439 thousand tons.

Assessing the sanitary condition of the air in
populated areas of UzbeKkistan, it should be noted that,
despite the reduction in gross emissions of pollutants,
it is not accompanied by stabilization and, especially,
improvement in the quality of atmospheric air.
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Purpose: hygienic assessment of the state of
atmospheric air in the Republic of Uzbekistan.
Material and methods: The Center of the
Hydrometeorological Service of the Republic of
Uzbekistan monitors air pollution in the cities of the
Republic. The monitoring program covers 5 major
pollutants: dust (suspended solids), carbon monoxide
(carbon monoxide), nitrogen dioxide, sulfur dioxide,
nitrogen oxide. Information obtained from 63

stationary observation posts makes it possible to
judge the average level of air pollution in the republic
as a whole and to calculate the air pollution index,
which gives an integral characteristic of the level
of air pollution for the city over the year. Results:
data analysis shows that for the period studied, a
higher degree of air pollution index was observed
only in Angren: in 2014 - 5.12, in 2016 - 532, in
2017 - 5.30. Conclusions: despite the reduction in
gross emissions of pollutants, it is not accompanied
by stabilization and, moreover, improvement in the
quality of atmospheric air.

Key words: air, air pollution, air pollution index.
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