I'mnpomereoposorus Ba aTpo(-MyXUT MOHUTOPUHTH Ne 2,2024

KaroueBble clioBa: ammocgepuvie 0caoku, cmadUiIbHble U30MONbL, UOMONHAS 2UOPOLO2US,
JIOKAIbHAS TUHUS MemopHblX 600, Oetimeputi, 0°H, kuciopoo-18, 5'%0, Tawkenm.

STABLE ISOTOPES IN ATMOSPHERIC PRECIPITATION OF TASHKENT CITY

B.E. NISHONOYV, S.R. ISABEKOYV, G.U. UMIRZAKOYV,
L.A. SAIDMAKHMUDOVA, M.N. NURMATOV

Hydrometeorological Research Institute

Abstract. The article presents the findings of a study of the of deuterium (*H) and oxygen- 18
("*0) stable isotopes in atmospheric precipitation collected during 2022-2023 at the meteorological
station Tashkent-Observatory in Tashkent city. It was revealed that during the study period the values of
&H in precipitation were within the range of +16.41+-122.73%o, and the values  6'°0 were between
+ 1.95+-16.34%o, the maximum values were observed in April 2022, the minimum values - in January
2022. A local meteoric water line (LMWL) for Tashkent was established as 6°H = 7.33 - 6 180 + 5.27%o,
reflecting regional precipitation characteristics. The Tashkent-Observatory meteorological station is part
of the Global Network of Isotopes in Precipitation (GNIP), a collaborative effort between the
International Atomic Energy Agency and the World Meteorological Organization. These results provide
valuable insights for understanding atmospheric circulation, water resources formation, and role of
stable isotopes in hydrological processes.
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CURRENT ISSUES IN AIR PROTECTION AND GREENING OF TERRITORIES FOR
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Abstract. The article discusses critical issues related to air quality protection and the greening
of territories in the context of mitigating climate change in Uzbekistan. The paper highlights the
increasing impact of climate change on key sectors, including public health, biodiversity, and economic
development. It addresses both natural and anthropogenic contributors to air pollution, including
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emissions from vehicles and industrial enterprises. The article reviews national initiatives such as the
transition to a green economy, renewable energy development, and tree planting programs aimed at
climate adaptation and mitigation. The importance of international cooperation, policy reforms, and
economic mechanisms to reduce greenhouse gas emissions is emphasized. Furthermore, the article
outlines challenges in air quality monitoring, the inefficiency of dust and gas purification systems, and
the need for localized production of environmental technologies. The study also covers Uzbekistan's
strategic goals of reducing greenhouse gas emissions by 2030, alongside efforts to expand green spaces
and address illegal deforestation.

Keywords: air quality protection, greening, climate change mitigation, Uzbekistan, greenhouse
gas emissions, sustainable development, renewable energy, climate adaptation, international
cooperation, environmental policy, industrial emissions, green economy.

Introduction. As is well known, climate change negatively impacts all key aspects of
sustainable development, posing a direct threat to public health, wildlife, flora, and the economic
development of a country. In recent years, the adverse effects of climate change have intensified.
In the Central Asian region, including Uzbekistan, the consequences of climate change are
becoming increasingly evident.

The global climate change effects manifest through changes in the length of seasons,
drastic shifts in precipitation patterns and landscape structures, worsening conditions for several
sectors of the economy due to water shortages (for instance, in agriculture), increased water
consumption and evaporation (including through higher plant transpiration) due to rising
temperatures, and ecological migration driven by the unsuitability of certain areas for human
habitation [ Alikhanov et al., 2024; Alikhanov et al., 2021; Uzbekov et al., 2021]

In our republic, the intensity of climate change is observed to be twice the global average,
with the number of hot days doubling, the area of glaciers shrinking by 32% [Petrov et al., 2017],
dust and sandstorms becoming more frequent, atmospheric pollution increasing, biodiversity
declining, and other factors worsening [ Alikhanov et al., 2024].

In this context, under the framework of consistently and progressively implemented
reforms, Uzbekistan has prioritized the transition to a "green economy," addressing climate
change, mitigating its negative effects, protecting the atmosphere, and expanding green areas.

The President of the Republic of Uzbekistan, Shavkat Mirziyoyev, during prestigious
international forums and from the high rostrum of the United Nations, has called on the global
community with initiatives to prevent climate change and combat its adverse impacts, urging for
joint and coordinated efforts [Mirziyoyev, 2024].

In particular, at the UN International Climate Change Conference (COP 28) held in the
UAE, the proposals highlighted the importance of global climate adaptation, a fair transition to a
low-carbon economy, and innovative approaches to environmental challenges, including the use
of scientific advancements. The role of international cooperation in climate initiatives was
emphasized, including the organization of conferences and the establishment of specialized
centers and programs.

First, the country supports the swift agreement on the Global Framework for Climate
Adaptation under the Paris Agreement and is developing an Adaptation Strategy within the
platform of the Central Asian Climate Dialogue, highly appreciating the establishment of the
"Loss and Damage" Fund.

Second, Uzbekistan advocates for a fair, transparent, and inclusive global transition to a
low-carbon economy, considering the interests of developing countries, and suggests addressing
this issue within the formats of the G7 and G20.

Third, the country aims to transform the Aral Sea region from an ecological crisis zone
into an innovation zone and invites collaboration for the creation of an International Expo Hub
for Climate Technologies.
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Fourth, Uzbekistan calls for the wide application of scientific achievements in the fight
against climate change and plans to organize a Climate Science Forum in Tashkent.

Fifth, the country plans to hold a conference on climate migration in 2024 in cooperation
with the UN, proposes developing a "Green Employment" program with the International Labour
Organization, establishing a Modeling Center, and organizing a Youth COP Conference.

Special attention was given to the First Samarkand International Forum, scheduled for
March 2024 in Samarkand, themed "Central Asia in the Face of Global Climate Threats:
Solidarity for Common Prosperity."

It is noteworthy that Uzbekistan organized a National Pavilion at this event for the first
time, showcasing reforms, promising "green" projects, and legislative changes being
implemented in the republic. This is particularly relevant in the context of global challenges, as
climate change has a negative impact on the world economy.

According to the United Nations, over 40% of the global population is becoming
increasingly vulnerable to climate changes. The World Bank forecasts that by 2050, nearly
216 million people could become "climate refugees" due to climate change. As a result of
climate change and its consequences, the global economy could suffer losses of $8 trillion in the
next 30 years. By 2050, this could lead to a 3% reduction in global GDP (and an 11% reduction
in Central Asia's GDP) [Portner et al., 2024].

Central Asia is particularly sensitive to the effects of climate change, and over the past
30 years, the temperature in the region has risen by 1.7 degrees, which is twice the global
average.

Countries in the region have signed more than 25 UN environmental conventions and, by
joining the Paris Agreement, have committed to reducing greenhouse gas emissions by
2030 (Uzbekistan by 35%, Kazakhstan by 15%, Kyrgyzstan by 14%, and Tajikistan by 10-20%).

In our country, climate change issues have been integrated into sectoral development
strategies, as well as the National Sustainable Development Goals and Targets. Within the
framework of the Paris Agreement (Paris, December 12, 2015), Uzbekistan took on additional
obligations to reduce greenhouse gas emissions by 35% by 2030 compared to 2010 levels per
unit of gross domestic product [Presidential Decree No. 436, 2024].

By 2030, the creation of 27 gigawatts of renewable energy capacity is planned, with the
goal of increasing the share of renewable energy in the country’s energy system to 40%.
Practical steps have been taken towards the production of "green" hydrogen.

In addition, under the "Green Space" program, the planting of 1 billion trees is planned
by 2026. Forests have already been established over an area of approximately 1.8 million
hectares on the dried-up bed of the Aral Sea. Currently, "green belts" are being created around
industrial enterprises of high and medium environmental risk [Presidential Decree No. 171,
2023; Presidential Order No. 199, 2023].

It is important to note that in recent years, the republic has maintained a relatively high
level of atmospheric pollution emissions from stationary sources and vehicles (see Diagram 1).

The total volume of all atmospheric emissions in 2020 amounted to 2,255.0 thousand
tons (including 1,330.7 thousand tons from vehicles and 924.4 thousand tons from industrial
enterprises). In 2021, the total was 2,179.3 thousand tons (1,270.3 thousand tons from vehicles
and 909.0 thousand tons from industrial enterprises), and in 2022, it was 2,170.9 thousand tons
(1,296.9 thousand tons from vehicles and 874.0 thousand tons from industrial enterprises) (see
Diagrams 2 and 3).

Of course, there are objective reasons for maintaining such high emission levels. These
are related to the rapid growth of the national economy, the increase in the number of vehicles,
and the fact that in recent years, our country has become a large construction site.

Indeed, most of the harmful emissions polluting the air are attributed to vehicles. In the
city of Tashkent and the Tashkent region, the share of emissions from vehicles remains high. The
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largest amount of harmful emissions from industrial enterprises is concentrated in the Tashkent
region (438.0 thousand tons in 2022) and the Kashkadarya region (116.0 thousand tons in 2022).
For 2023, the total emissions were 2,138.3 tons (1,279.9 thousand tons from vehicles and
858.4 thousand tons from industrial enterprises).
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Fig. 3. Dynamics of pollutant emissions from stationary sources into the atmosphere
from 2020 to 2023 (thousand tons)

Air pollution in the republic is caused by both natural (dry climate, saline and sandy
soils) and anthropogenic (transport, industrial, and construction emissions) factors. In large
urban agglomerations, a combination of factors, including the lack of precipitation and wind,
temperature inversions, contributes to the natural increase in air pollution levels. Poor air
circulation, low-quality fuel, congested roads, active construction, and a lack of green spaces
further exacerbate the situation. These aspects, along with meteorological conditions and human
activities, result in significant atmospheric pollution in cities.

It should be noted that since January 1, 2022, the import of vehicles that do not meet the
Euro-4 environmental standards with gasoline and diesel engines has been banned. To reduce the
negative environmental impact of vehicles, customs duties and other mandatory payments for
importing electric vehicles into the country have been abolished. The number of electric vehicles
has increased sharply, and today there are more than 31,000 electric vehicles in the republic.

In the past two years, 3,148.2 km of railway lines have been electrified, replacing diesel
locomotives with electric ones. It is noteworthy that considering the fuel consumption of diesel
locomotives of the 2TE10M/2TE10V type, which ranges from 450 to 900 liters per hour, each
train prevents the burning of up to 7.8 million liters of fuel annually, which in turn prevents the
emission of thousands of tons of various pollutants into the atmosphere.

To ensure high-quality environmental monitoring, by the end of 2024, first-category
economic entities, and by the end of 2025, second-category entities that affect the environment
are required to install automatic monitoring stations to analyze emissions from priority stationary
(organized) pollution sources and to equip their sanitary protection zones with stationary
automatic observation posts.

In 2023, the Ministry of Ecology, Environmental Protection, and Climate Change
conducted an inventory of economic entities classified as Category I and II, sending warning
letters to 2,000 enterprises regarding the need to install automatic monitoring stations.
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The number of analytes (pollutants) measured by analytical laboratories increased from
30 in 2020 to 33 in 2021, 38 in 2022, and 41 in 2023 (see Diagram 4). Of course, this is
insufficient, given that hundreds of pollutants are emitted into the atmosphere.

Air quality in cities is influenced by the complex interaction of natural and anthropogenic
factors. Currently, Uzhydromet monitors background atmospheric pollution in 26 cities,
including Almalyk, Angren, Andijan, Bekabad, Bukhara, Kagan, Gulistan, Kokand, Mubarek,
Navoi, Namangan, Nukus, Samarkand, Sariosiyo, Tashkent, Ferghana, Chirchik, Denau, Termez,
Urgench, Karshi, Nurafshan, Margilan, Kitob, and Shakhrisabz, where 74 stationary monitoring
posts are located, including 16 automatic stations.

At stationary monitoring posts, samples are taken three times a day (at 7:00, 13:00, and
19:00), and online monitoring is conducted at automatic stations. In Tashkent, 13 air pollution
monitoring posts are in operation. In 2022, two automated atmospheric air pollution monitoring
stations were installed in Tashkent, and in 2023-2024, in cooperation with the International
Public Foundation "Zamin," modern automated air pollution monitoring stations by Horiba were
installed in Nukus, Urgench, Navoi, Samarkand, Bukhara, Karshi, Termez, Jizzakh, Gulistan,
Andijan, Namangan, Ferghana, Nurafshan and Tashkent increasing their total number to 16.

Monitoring and control of major pollutants such as sulfur dioxide, carbon monoxide,
nitrogen oxides and dioxides, as well as particulate matter (dust), are carried out across the
republic. Depending on the specific characteristics of the emission sources, concentrations of
formaldehyde, ammonia, phenol, hydrogen fluoride, and heavy metals such as copper, lead, zinc,
and cadmium are also measured. Since 2011 in Tashkent and Nukus monitoring of fine particles
PM10 and PM2.5 has been conducted.

Since 2021 in Tashkent, since 2023 in Gulistan, Jizzakh, Samarkand, Termez, Nukus and
Urgench, Since 2024 Navoi, Bukhara, Karshi, Andijan, Namangan, Ferghana and Nurafshan
monitoring of fine particles PM10 and PM2.5 has been conducted by using automated
atmospheric air pollution monitoring stations.

In 2021, 12,941 violations were identified, and fines amounted to
3,228 million soums. In 2022, 14,084 wviolations were recorded, with fines totaling
3,000 million soums.
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Fig. 4. Indicators of the amount of ingredients covered in accordance with the monitoring
program for atmospheric air, wastewater and soil
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The number of violations in 2022 decreased by 3,255 or 16% compared to the previous
year, while the total amount of fines increased by 164 million soums or 22% (see Diagram 5).

Analysis of the data obtained from the air quality monitoring network indicates low levels
of air pollution in some monitored cities across the republic. However, over the past three years,
the cities of Angren, Andijan, Samarkand, Navoi, Urgench, Nukus, and Tashkent have shown an
increase in the average monthly levels of dust. Navoi and Tashkent have experienced rising
levels of nitrogen dioxide, while Namangan has seen an increase in carbon monoxide levels.

In densely built-up areas and megacities with developed road networks, the primary
sources of air pollution are transportation, energy, and the construction industry.

As of today, methodologies are being developed for determining additional components
in laboratory analyses of atmospheric air, water resources, wastewater, and soil.

In atmospheric air: sulfur dioxide, ammonia, gasoline, kerosene, carbon monoxide,
gaseous fumes, dust, nitrogen oxide, nitrogen dioxide, formaldehyde, fluorides, hydrocarbons,
vanadium-5, hydrogen chloride, arsenic, lead, acetic acid, copper, hydrogen sulfide, iron.

In water and wastewater: hardness, sulfates, calcium, ammonium, copper, dry residue,
chlorides, nitrites, nitrates, pH, iron, chemical oxygen demand (COD), biological oxygen
demand (BOD), oils, petroleum products, suspended solids, chromium (+6), chromium (+3),
fluorides, temperature, oxygen, manganese, zinc, phosphates, turbidity.

In soil: copper, humus, chlorides, petroleum products, magnesium chlorate (defoliant),
sulfates, calcium, magnesium, chromium, zinc, chlorides, nitrates, phosphorus, manganese,
cadmium.

In the area of air protection, approximately 9,000 violations of pollution level
exceedances were identified in the first 10 months of 2023, with fines totaling
2,764 million soums.
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Fig. 5. Changes in violation rates, number of inspectors and fine amounts for 2022-2023
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Environmental air quality control has decreased in several districts and cities in
Uzbekistan. For example, compared to the previous year, air quality control efforts in Ulugnor
District and the city of Andijan have dropped by 19-48%. In Andijan District and the city of
Andijan, each inspector handled an average of only eight administrative cases related to air
quality, whereas the regional average in the Andijan region was 13 cases.

Currently, the majority of vehicles in use rely on AI-80 gasoline, and there is an
increasing number of passenger and freight vehicles entering Tashkent (160,000-300,000 per
day). As a result, the volume of pollutant emissions from vehicles in Tashkent was
212.4 thousand tons in 2021 and 403 thousand tons in 2022, marking an increase of
190.6 thousand tons (47.3%). Forecasts for 2023 predicted that emissions from transport will
reach 396.6 thousand tons.

Additionally, uncoordinated freight transport in Tashkent, especially amid traffic
congestion, exacerbates the problem. The city registers around 50,000 freight vehicles, and about
7,000 freight vehicles from other regions enter Tashkent daily.

The "Toshshakhartransxizmat" bus fleet currently operates 2,017 vehicles, of which
around 700 (33%) run on diesel, over 1,000 (50%) on natural gas, and more than 300 (17%) are
electric. In 2024, the fleet is set to be upgraded with 200 electric buses. From 2024 to 2030, an
additional 1,200 electric buses are planned to be purchased, with a transition of buses to natural
gas.

There are 4.4 million vehicles owned by individuals in the republic, 24% of which run on
gasoline, 2% on diesel, and 74% on gas.

As part of the national "Green Space" project, aimed at preventing climate change and
capturing dust particles, "green belts" are being established around industrial enterprises with
high environmental impact. In the fall of 2023, 189 industrial enterprises organized the planting
of 1.8 million trees. Specifically, in Tashkent, over 60,000 trees were planted in and around
18 large industrial enterprises during the autumn of this year.

According to estimates, by 2024, the planted trees will grow to an average height of
5 meters within five years. Taking this into account, starting from 2029, the trees planted over
243,000 hectares, totaling more than 200 million trees (of which 170 million have a high survival
rate), will absorb 60,750 tons of carbon dioxide annually. From 2024 to 2030, these trees are
expected to absorb an average of 425,250 tons of CO: per year.

In Navoi region, in the fall of 2023, 15 large industrial enterprises planted over
214.9 thousand trees. In Tashkent, in 2022-2023, 14 operating industrial enterprises installed
dust and gas purification equipment with an efficiency of at least 95.0%, while 10 new industrial
enterprises installed equipment with an efficiency of at least 99.5%.

In 2022, the "Network Schedule" was adopted in the Republic, outlining the installation
of automatic stations and stationary observation points at industrial enterprises with a high
environmental risk, funded by the enterprises themselves.

At 44 industrial enterprises with high air pollution risk, 69 automatic stations were
installed for sampling and analysis, along with 27 stationary observation points in adjacent areas,
all funded by the enterprises. Specifically, at the Almalyk Mining and Metallurgical Combine,
one "Siemens" automatic station from Germany was installed and integrated into the "Unified
Geoinformation Database"

This year, the Ministry of Internal Affairs, in collaboration with the Ministry of Ecology,
Environmental Protection and Climate Change conducted a two-phase "Clean Air" campaign
lasting a month. According to estimates, by the beginning of the year, 4.187 million vehicles
were registered in the Republic. During the campaign, 320,000 vehicles (8% of the total)
underwent environmental inspections, and 8,652 vehicles (2.75%) were found to exceed the
permissible levels of pollutants in exhaust gases. As a result, by temporarily halting the
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movement of 2,914 vehicles that exceeded national standards for pollutants, 210,000 tons of
pollutants were prevented from entering the atmosphere.

As part of the "Green Space" national project, 90.4 million saplings have been planted
and confirmed on the electronic platform "yashilmakon.eco" (106% of the plan). In various
regions, 893 artesian wells were drilled, and 1,058.7 km of irrigation systems were laid. In
regions lacking water sources for irrigation, 610 specialized machines were deployed to water
the saplings.

Using stereophotography methods from aerial imagery, a digital tree map was created in
the Syrdarya region, covering 12.2 million trees.

Additionally, the “Green Space” electronic platform has been improved with the
introduction of a tree registry system. Using specialized tablets, inspectors input information
about tree types, locations, conditions, and photographs.

An algorithmic model has been developed to account for trees using satellite imagery and
artificial intelligence. This model has enabled the commencement of a nationwide inventory of
trees, determining their locations and quantities, and the creation of a digital map.

In Tashkent, as part of a pilot project, work has begun on procuring devices for the
passportization of trees, with their digitalization. The results of tree passportization will be
displayed on the “Green Space” electronic platform. The tree registry system, created on the
“Green Space” platform, is used by state inspectors in all regions of the Republic for the regular
accounting of trees.

During the tree inventory process, including abandoned ones, trees are assigned to
responsible parties based on official records. These responsible parties receive electronic copies
of the documents regarding their assigned trees through the tree registry on the “Yashil Makon”
electronic platform.

To ensure price stability for saplings, 721 fairs and sales points were organized in each
district and city, involving businesses engaged in sapling planting.

From the fund of 91 forestry enterprises, the Forestry Agency selected land plots totaling
1.3 thousand hectares for nursery establishment. Nurseries with drought-tolerant plants suitable
for the region's climate were created on 650 hectares.

Of the 1,225 tons of collected seeds, 541 tons were used for reforestation activities, while
the remaining 684 tons were sown. Additionally, 12.221 million cuttings of trees and shrubs
prone to vegetative propagation were prepared. Last year, 32 million young saplings were
transferred to nurseries.

During the growing season, nurseries conducted agro-technical measures such as
irrigation, fertilization with mineral and local fertilizers, weed control, and other activities.

As a result, saplings and seedlings of 30 species of fast-growing and deciduous trees,
15 species of fruit trees, 8 species of conifers, 4 species of nut-bearing trees, 6 species of desert
plants, and 13 species of ornamental shrubs were successfully cultivated.

The Forestry Agency expanded the nursery area to 1.3 thousand hectares across
91 forestry enterprises, growing over 120 million saplings.

As part of the national “Green Space” project, in the fall of 2023, the Forestry Agency
delivered 135,493 thousand decorative and fruit saplings free of charge to the Republic of
Karakalpakstan, districts and cities in various regions, mahallas, and preschools.

Despite the ongoing activities, certain challenges and shortcomings remain in the area of
air quality protection. In particular, due to insufficiently effective measures to reduce emissions,
the amount of pollutants released has reached nearly 2.2 million tons. Of the more than
6,000 existing dust and gas purification systems at enterprises, 60% have an average efficiency
of only 86.5%.

The work to equip air quality monitoring stations with automatic measuring devices that
provide real-time information has not been completed. In many major industrial cities, automatic
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measuring instruments for fine particulate matter (PM10 — PM2.5) have not been installed. There
is also an insufficient number of permanent air quality monitoring stations, as well as limited
analytical determination of pollutants from stationary sources.

During the “Clean Air” campaigns, only 8.8% of vehicles underwent inspections.

Furthermore, there have been some shortcomings in the implementation of the "Green
Space" project. During the spring season, out of the 127.7 million saplings planted, about
1.8 million were not assigned to responsible persons for maintenance and care. In regions
without irrigation systems, permission was granted to plant 7.3 million saplings.

To address these shortcomings, environmental authorities issued 10,860 mandatory
instructions to those responsible for the watering and care of 10.238 million planted saplings. For
failing to comply with these instructions, 484 violators were fined a total of 1.085 billion soums
in administrative penalties.

In Tashkent, 10,448 trees were registered at 331 construction sites during the period.
Mandatory instructions were given to construction organizations to ensure their preservation, and
guarantee letters were obtained.

As part of current tasks, it is essential, in line with international agreements and
commitments, to reduce greenhouse gas emissions by 35% and methane emissions by 30% per
unit of gross domestic product by 2030. It is also important to reduce air pollution levels to
acceptable standards across all regions of the Republic.

There is a need to revise the existing legal and regulatory documents in the environmental
field, taking climate change issues into account. Special attention should be given to attracting
grants and investment projects from "Green Growth," "Green Climate," the "Global Environment
Facility," and other international financial institutions.

It is necessary to complete the installation of automatic measuring devices at air pollution
monitoring stations to enable real-time data collection.

In the industrial, energy, oil and gas, construction, and other sectors, there is a lack of
equipment for capturing gaseous pollutants. A system for the automatic sampling of pollutants
from these sources needs to be implemented.

The placement of stationary monitoring posts in major cities, industrial zones, and
construction areas should be reconsidered. In general, it is necessary to reassess enterprises
categorized as [ and II in terms of environmental hazards.

Around 60% of total atmospheric emissions and 85-90% of emissions in large cities come
from vehicles. It is crucial to expand the scope of the “Clean Air” campaigns by introducing new
mechanisms, improve traffic management systems, and focus on increasing the number of
environmentally friendly vehicles.

Over the past 10 years, the amount of pollutants emitted into the atmosphere by industrial
enterprises in the Republic has increased by 11% and now averages 900 thousand tons per year.
Approximately 60% of the more than 6,000 dust and gas purification systems in operation at
enterprises have been in use for more than 10 years, and their cleaning efficiency is low (86.5%).
This is due to the absence of production of such systems in our country and the high cost of their
import. Therefore, it is necessary to take measures to localize the production of air purification
systems and their components within our country.

According to standards, the ash content in coal should be below 34% for lignite and 29%
for bituminous coal. Currently, the ash content of coal from the Angren field used in cement
production is 50-60%. Therefore, higher quality coal must be used in cement production.

As a result of the operation of the Republic's thermal power plants, about 18 million tons
of ash and slag have accumulated at landfill sites covering a total area of 246.0 hectares. Based
on this, the Novoangren TPP should implement a dry dust disposal method and use the removed
ash as a partial substitute for clinker in cement grinding [S. Li et al., 2017].
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According to international experience, such waste is widely used in construction, road
building, agriculture, and the production of various fillers and additives.

It is necessary to apply economic mechanisms to the main sources of pollutant emissions
and reflect this in relevant laws and regulations [D. Austin, 1999].

In the future, the coverage of the “Clean Air” campaigns should be expanded based on
new mechanisms, the traffic management system should be improved, and special attention
should be paid to increasing the number of environmentally friendly vehicles.

In the regions, it is essential to complete activities for the creation of "green parks of the
hokimiyats" and to allocate land for tree planting, organized by the mahalla administrations.

In the implementation of the "Green Space" project, it is important to consider the
geographical location of the regions, climatic factors, the availability of irrigation systems, the
assignment of responsible parties for planted trees, and the agro-technical care of the trees.

It is advisable to accelerate the expansion of green zones along urban and highway roads
and the creation of "green belts" around large cities and industrial enterprises.

Illegal tree cutting, which significantly contributes to the deterioration of the
environmental situation, must be completely stopped.

There is a need to establish a system of training and retraining specialists in all sectors
and fields, taking into account environmental factors.

Undoubtedly, the implementation of these tasks, ensuring environmental sustainability in
our country, mitigating the negative effects of climate change, adapting to climate change, and
fulfilling international obligations on these issues will require the development of a long-term
and medium-term strategic document on climate change for the Republic of Uzbekistan until
2030. This will be of great importance in showcasing our country's example to the international
community.
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AKTYAJIBHBIE BOITPOCBI OXPAHBI ATMOC®EPHOI'O BO3AYXA "
O3EJIEHEHUS TEPPUTOPHUN B LIEJISAX CMATYEHUA U3MEHEHUS KJIMMATA

B. AIXAHOB!, K. KA3SBEKOB?, b. XOJIXO/I’KAEB?,
3. OMOHOB!, T. CABUTOB?

! Cenar PecniyGnuku V36ekucran
> MHHMCTEPCTBO SKOJIOIMH, OXPaHbl OKPYKAIOLIEH Cpeibl M M3MEHEHHUs KIMMATa

AHHOTaUUs. B cmamve paccmampusaromcs axmyanvhvle GONPOCHl OXPAHBL AMMOCEHEPHO0
6030yXa U O3€leHeHUsl TMePPUMOPULL 8 KOHMEKCMe CMYeHUs NOCIe0CMBUll USMEHeHUs Kiumama 6
y35€KMCW[(1H€. Bpa5ome nodqepkueaemc;z sozpacmarouee 6JlUAHUe USMEHEHU Kilumama Ha Kliodyesvble
cekmopa, exjirodasi 06W€CM8€HHO€ 36paeooxpaHeHue, 6u0pa3H006pa3ue U IKOHOMUYeCKoe paseumue.
Obcyoicoaromess Kak npupoouvie, max u AHMpPONO2eHHble Haxmopvl 3aepsa3HeHUsl 8030VXd, GKIIOUAsL
8b10POCHl OM MPAHCHOPIMHBIX CPEOCME U NPOMBIULLIEHHbIX npeonpuamui. B cmamve ananusupyromes
HAYUOHAIbHble UHUYUAMUBHL, MAaKUe KaK nepexod K '3eieHoil dxoHomuxe”, pazeumue 80300HOBNIAEMbIX
UCMOYHUKO8 SHEP2UU U NPOSPAMMBL 1O 8bICAOKE 0epesbes, HANPAGeHHble Ha Adanmayuio U cMsacueHue
nocnedcmeuti usmenenusa kuumama. Iloouepkugaemes 8ajicuocmv MeiCOYHAPOOHO20 COMPYOHUYECmad,
pegopm 6 obnacmu NOAUMUKY U IKOHOMUUECKUX MEXAHUIMOB O/l COKPAUEeHUS GblOPOCO8 NAPHUKOBHIX
easzos. Taxoice cmamovsi oceewyaem npobreMbl  MOHUMOPUHEA — KAYeCmed  8030VXd,  HU3KVIO
ahpexmuenocmy  NbLIE2AZ00UUCIIHBIX  YCIMAHOBOK U  HE0OXOOUMOCMb JOKAIU3AYUU HPOU3BOOCEA
IKONOCUYECKUX MexHoNo2ul. B uccneoosanuu paccmampuearomcst cmpamezudecKue yenu Y35ekucmaﬂa
10 COKpaweHuIo 8blopocos napHuxoswvix 2a306 k 2030 200y, a makdice ycuius no pacuiupeHur) 3¢/1eHbix
30H U 6OpbOe ¢ HE3aKOHHOI 8bIPYOKOI T1eCos.

KiroueBble caoBa: oxpana ammocgheprozo 6030yxa, o03eneHeHue, cmacyenue nocieocmeull
uMeHenus  Kaumama, Yzbexucmaw, 6b10pOCbl  NAPHUKOGLIX 20308, YCMOUYUBOe  pasgumue,
60300HOGIsleMble  UCMOYHUKU DHEpeuu, aoanmayus K USMEHeHUAM KIUMAMA, MedCOVHAPOOHOe
COMPYOHULECMBO, IKONO2UYECKASI NOTUMUKA, NPOMBIULIEHHbIE bIOPOCYL, 3eNeHAsI IKOHOMUKA.

UKJUM V3TAPUIIVNHA IOMIIATHII MAKCAJJIAPUIA ATMOC®EPA
XABOCHHU MYXO®A3A KUJIUI BA XYIYIJIAPHM SIIINLTAIITAPUITHAHT
TIOJI3APE MACAJIAJIAPA

B. AJIIXOHOB!, K. KA3BEKOBZ, B. XOJIXYKAEB?2,
3. OMOHOB!, T. CABUTOB?

' V36ekucron Peciybnukacu Cenatu
* Dkonorus, aTpod-MyXUTHH MyXx0(aza KUIULI Ba MKIUM Y3rapyIld BasUpJIUrd

AuHotanmsi. Maxonada Y3bexucmonda ukaum  yzeapuuiu  OKUGAMIAPUHU  IOMULATULL
KOHMEeKCMUuoa ammoc@epa ¥agocunu Myxopasa xuauus 6a 06000HIQuIMUpUIHUNE 00A3ap6 Macananapu
myxoxama Kununean. Maxonada uxaum V3eapuiuunuHe acocuti mapmoxiaped, JHCYyMAAOAH, COSTUKHU
caknaws, OUONOLUK XUIMA-XULIUK 64 UKMUCOOUN PUBONCIAHUWeA MAbcupu opmub oOopaémeanu
mavkuonanean. Ammocghepa upnocranumiuHune mabuuil 8a AHMPONOSEH OMUNIAPU, HCYMIAOAH,
MPAHCROPT BOCUMANAPY 84 CAHOATN KOPXOHALAPU ANCPAMMANAPY MyXoKama Kununean. Maxonaoa swun
uKmucoouémea ymuui, KQuma MUuKiIaHAOUSaH 3Hepeus MAHOAIAPUHU PUBONCIAHMUPUWL 84 UKTIUM
V3eapuwuea MOCIQUUWL 84 TOMUWAMUMA KAPAMULCAH O0apaxm dKud Oacmypaapu Kadu Muwiuil
mawabbycrap kypub yukunean. Hccuxxona eaziapu 4ukuHOUIAPUHU Kamatmupuwl Oyiuva Xamikapo
XaMKOPAUK, CUECUll UCTOXOMAAP 64 UKMUCOOULI MEXAHUIMIAD MyXuMaueu mavkuonanean. [Llynuneoex,
MaKoIa0a Xaeo CUpAmuHu MOHUMOPUHE KUIUWL MYAMMOAAPU, YdHe 84 2a3HU MO3alaul UHUWOOMAApU
CaMapadoOpaUSUHUHE HACTHAURU, IKOAOSUK THEXHOIOSUANAPHU UUWAA0 YUKAPUUMHI MAXATTULIAQUMUPULY
sapyprueu xakuoa cy3 6opean. Taoxuxkomoa Ysbexucmonnune 2030-tiuneaua uccukxona eazniapu
YUKUHOUTAPUHU  KAMAUumupuw 6yiuya cmpamesux Makcaoiapu, UWYHUHROeK, Suul MauOOHIAPHU
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KeHeaumupuul 8a YPMOHIAPHU HOKOHVHUL Kecuuwied Kapuwiu Kypawuul 6opacuoacu cavi-xapaxamiap
KYpub yuKuieau .

Kanur cy3nap: ammocgepa xasocunu myxogasa Kunuwi, KVKAIAM30OPIAUWMUPULL, UKTUM
Jseapuwiu  okubamnapunu jomwamuui, Y30eKucmon, UCCUKXOHA 2a31apu aiCDAMMANapy, 6apKapop
PUBOCIAHUWL, KAUMA MUKIAHAOUSAH DHEP2US MAHOANAPU, UKIUM V3eapuuiuea MOCIAuUU, XaiKapo
XaMKOPAUK, ampogh-myxum cuécamu, canoam YUKUHOUIAPU, AULUT UKINUCOOUEM.

YAK: 631.6.02:574

KOPAKAJIIIOTNCTOH PECITYBJIMKACH KNIIJIOK AXOJIMCUHA NYNMJINK
CYBHU BWJIAH TABMUHJIAIIHUHI" XO3UPT'U XOJIATH

V.A. COMTUKOBA!", I.A. VCMAHOB?, M.III. AGJTAEBA3

! Uppurauus Ba cyB MyaMMOIApH MIMHHA-TAJKUKOT HHCTUTYTH
? CanuTapys, TMTHEHA Ba KacO KacayIUIKapU UMM TEKIIMPUII HHCTUTYTH
3 TuapoMeTeopoIorus HiIMH-TaAKMKOT HHCTHTYTH, matluba_abdiyeva@mail.ru

Aunorauusi. Maxona Kopaxannozucmon Pecnybnuxacu axoaucumu uyuMiuk cyeu Ounau
MABMUHIAW XAMOQ KUWLOK AXOIUCUHU MAPKA3IAWM2AH 84 MAPKAIAUMUPUIMALAH MAUWUU-XYHCATUK
UMUMAUK — CY8U  MABMUHOMU  MUSUMAAPU — DAOTUAMUHY  OAXONAW  HAMUNCANAPUHU  YPeaHUed
bazuwnanean. lllynunzoex, ¢y mavMuHOMU MUBUMIAPUHUHE CAHUMAPUS-IMEXHUK CaMapaoopiucu 6d
UMUMAUK CY8U CUpamu YpeaHuieaH.

Kanur cy3nap: uuumnux cysu, cve cugamu, Kumésutl 6a OAKMEPUOLOSUK KYPCAMKUYAAD, AX0IU,
CY8 MABMUHOMU, CAHUMAPUSL MELEPIAPY, 2USUEHUK Manabaap.

Kupum. Kopaxkannorucron Pecnyonukacu moumuii axonucu conn 2020 imn 1 oktsa6ps
xonatura 1 916 124 xummmun tamxku 310, 2019 #un 6commnan 1777,3 kummura éxku 0,9% ra
yeran. XKymnanan, maxap axonucu coHu 938 658 kummHM (KaMu axojdd COHMIAru yJIyllu
49,0%, xunutok axomucu coHu 977 466 kumuan 51,0%) Tamkun sTraH OynmMO, axomucu
3UYIMTH Xap KBajpar kunomerpra 11,33 kumunu Ba Maiigonu 166600 KM? HY TalIKKI KUJIA/HM.

Kopakanmorucron PecnyOnukacu Xyayauaa axonura cugarin HUUMIMK CYBH €TKa3uO
OepHIll Xam/la HIUMIIMK CYBU MaHOAJTapUHUHI MHHEpaTU3alis MUKIOPUHUHT opTuid [Small,
2001], ruruenuk Tanabra >kaBo0 OEpMAacIUTU MHCOH CaJOMATIIMIU YYYH SHT KaTTa XaB( Oynub
KOJIMOK/1a.

KCCT xmcoborura kypa (2001), KopakammorucToH axoiaucHHUHT 32% WYUMIIAK
CYBUHHMHI acocuil MaHOau cudarua MUMMIMK CyBH TabMUHOTU TH3UMIapuiaH (oiiganaHca,
57% ep ocTH CyBJIapWHU HAcOC OpPKaIM XaMJa OYUK KyIyKiapaaH Qoigananan, atura 2%
axoJIM TO3a MIUMITUK CyBH coTHO oamu [Lall, 2012].

WNunvnmk cyBu cudaTHHM HA30paT KWW JaBJIaT CAHWTApWs HA30paTH BasudalapuHu
Gaxkapuin TapTHOUIa Y36exucron Pecrry6mmkacu CaHMTAapHs-3MUIEMHONOIHK OCOMHUIITAINK Ba
KamMoaT CcalloMaTIUIM XHU3MaTH XyZOyJud MapkasjJapuHUHI Jjaboparopusyiapy TOMOHHUAAH
amaJra olMpuIaan

CyB cudaTnHM Ha3opaT KWJIMUII Ba YHUHI OeNrwiiaHraH Ttaialiapra MyBOQUKIUTHHU
Oaxoyaml CcyB KyBYPUMHUHI TapKaTHUIl TapMOFUra TYyIIMIIMJIAH aBBajl, CyB TabMUHOTHU
MaHOaslapyu/iaH CyB OJIMIL MHIIOOTIApH/ia Ba CYBHU TapKaTHUIL TaAPMOFUHUHL TYpJIM HyKTaJlapuaa

* Macbyn myamumd: sodikova_umidaxon@mail.ru, Ten.: +998 97 719-65-01
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