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Abstract. Environmental pollution remaj
effects manifesting at various scales—fro
Bukhara region faces significant environ
of air, water, soil, and waste managem
environmental pollution specifically in th

This study
hara regij

mitigate these issues. The stut ) 1on of qualitative and

assessments and stakeholder
interviews. It reviews existing d pollutiofi'sources and impact in the
Bukhara region ag ines cas dies of successful pollution control
measures. Ke pollution in the Bukhara region
d local ecosystems. Air and water
h notable pollution sources including
d inadequate waste management. The study identifies
egies implemented in similar contexts that could be

a multifaceted approach involving local and
ies. The findings highlight the need for improved pollution
, enhanced regulatory frameworks, and community

In primitive society, man was completely defenseless against nature and natural phenomena,
and his survival depended on his submission to nature and adaptation to the environment.
Ithough the nomadic people influence their environment to a certain extent, they are far
from shaping nature for their own benefit, from understanding the nature of natural
phenomena, and therefore from controlling their environment. Humanity's transition to a
settled agricultural society, especially the emergence of cities at the end of the Neolithic
period, made it abundantly clear that humans were managing and shaping their environment.
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(E.Turdikulov, 2009; 89) Thus, from this period on, human knowledge and technical stock
grew rapidly, and in parallel with this development, man began to process nature more and
more and affect the environment more and more. opened the way to show the secret. every
day. (E.Turdikulov, 2009; 89) It is known that environmental problems have entered the
world agenda, especially since the 1970s, and research in this regard has accelerated.
Environmental problems know no borders; Environmental problems at the local and regig
levels are merging and becoming global. Local and regional environmental proble
least as serious as global environmental problems.

pollution, erosion and destruction of the natural environ
conducted on the priority areas of environmental problems that prob uch as air pollution
and water pollution are encountered.

The topic of this research, based on the literaty# review, is devoted
environmental pollution in the Bukhara regi rimarily examines the
environment, environmental problems and e ution in a conceptual
framework. Next, within the framework of the e trend of cross-border

social factors tha 1 indi affect human activities and living beings at a
009; 51) Environmental problems cannot be ignored when
ents that make up the living environment reaches a visible
. Turdikulov, 2009; 37) It is impossible to consider and evaluate
rately. (H. Artikova, 1998:6) Environmental problems: water

as local or regional may eventually lead to global damage, such as ozone depletion
or global climate change. While environmental problems such as ozone depletion or global
warming are seen as global environmental problems, air and water pollution are regional.
aste also appears to be a local problem.

Environmental problems did not appear suddenly but accumulated over time and made
their presence known. (H. Artikova, 2009:36) Environmental problems have increased with
urbanization, industrialization, population growth, and technology. Industrialization and
urbanization are factors that accelerate the emergence of environmental problems. Perhaps
environmental problems have existed before, but industrialization, urbanization, and rapidly
developing technology have turned environmental pressure, degradation, and loss into
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problems, negatively affecting the balance of people and the environment. 'took over the
display function. today's societies and nature. [6-9] Environmental problems are problems
that should be evaluated taking into account ecological, economic, political, legal, scientific
and technological aspects.

It was emphasized that the first place in environmental problems should be given to
pollution. (V.I. Vernadsky, 1998:2) Because the problem of pollution of the three
environmental elements (air, water and soil), especially in the form of air pollution, ap

the places it uses to meet its resource needs while processing resour
parts of the world. the world and transport them to their countries. (V,

pollution has made it easier to understand the state of the planet as t
of the ozone layer and global warming. (A.L. Chizhe
gradually grows and accumulates, deteriorating t
definition of pollution is "the presence in the envifbnment of s
radioactive elements, or solid or biological wa§is, including
energy, light and sound." [10-14]

roperties of the hatitat. The general
ances such as chemicals,
anted amounts of heat

3 Overview of environme
region

ion problems in Bukhara

Due to the complex struc s of the problem of environmental pollution,
e tried to take into account the studies and

to living beings change depending on the nature of pollutants.
011:552) Air pollution sources are divided into two groups according to their
icse "natural air pollution sources and anthropogenic air pollution sources".

ural that various gases and carcinogenic substances coming out of the oil and gas
ical industries located in the regions of Navoi region, Kashkadarya region, and
Lebob region of neighboring Turkmenistan, located in the northern, southeastern and
outhern parts of the province, enter without any obstacles. In addition, since the Bukhara
egion is located in the Qizilkum desert, the presence of dust and salt residues blown from
the desert has a negative impact on its air, water and soil, flora and fauna, and ecosystems,
as well as on people's health.

Toxic substances released into the atmosphere from the sources of industrial enterprises:

* 52 percent carbon monoxide;

* 17 percent are hydrocarbons;

* 16 percent are sulfur dioxides;
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* 9 percent nitrogen oxides;

* 5.4 percent corresponds to solids and other toxic carcinogens.

According to the metrology center, the level of natural humidity in the air in the region is
insufficient. The annual amount of atmospheric precipitation is 90-150 mm. The moisture
that evaporates from the ground level reaches up to 2000 mm. In this respect, the Bukhara
region belongs to the extremely arid zone.

4 Discussion

The main water source in our province is the Amudary
Ambukhoromashinakanali (ABMK). Its design capacity is equal to
second, and 280-290 cubic meters per second of water are taken. E
cubic meters of water are used for the needs of the region, so
water. There are more than 900 underground wells in the r

on the agenda in our region.
Therefore, in 2017-2022, regarding the

technologies, drip irrigation was launched on a t

million cubic meters of water were saved.

Karaqir, Zamonbobo, Dengizkol, D
17,000 km-long ditches. cubic meter o

Due to climate change and drought t
decreased sharply over the la

r discharged into natural lakes has
a of lakes has decreased, and the amount of
0 g/liter. This situation has a negative impact
e loss of biodiversity, and the reproduction

is saline
a region is 4 min. It is 183.1 thousand hectares. From this:

tion of toxic dust and salt particles rising into the atmosphere from the hectare Arol
desert salt mines was monitored through experiments and analysis. According to the results
of observation and analysis, it was found that 200—400 kg of salt are deposited on each hectare
f our region in a year.

During the chemical analysis of atmospheric precipitation by experts, it was noted that
mineral salts and organic substances in the precipitation are 5-7 times higher than the standard
level. It was noted that the rains that fell in the spring months caused great damage to grass
and pasture plants.

In the conditions of the Bukhara region, the growth of cotton, grain and other plants is
severely affected not only by soil salinity, but also by other adverse environmental factors
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(drought, water shortage, high temperature, heat). For example, cotton is often affected by a
lack of water in the soil, high and low relative humidity in the air, heat and other unfavorable
factors in the summer months.

Especially in the summer months, in the middle and lower regions of the Zarafshan oasis,
a sharp rise in air temperature (45-50 0C), an extension of the summer chill to 20-30 days,
low relative humidity (10-15 percent) leads to maximum evaporation of water through
leaves and from the soil surface, causing large amounts of salt to accumulate.

Animal protection is also an urgent issue in our region at this time when

for the breeding of gazelles was 16 thousand hectares, and in 2001, the
Ornithological State Order Office included in the list of the Internati
is 50 thousand hectares.

In addition, the natural lakes of Karaqir and Kumsultan ar

number of wintering birds in Dengizkol alone is
area of protected areas in the region to 7.5-10% i .

At this point, the scientists of Bukhara State that it is appropriate to
include 20 thousand hectares of land in the area o e in the protected areas.
Turkestan moustache, included in the Rg i ell-developed in the lake,
ave found a place in the lake.

Around the lake there are herds of gaZ¢! orga tuvalok included in the "Red
Book". Lake Ayakogitma and i o dered to be free from anthropogenic
factors.

Water pollution is iti ted, harmful substances to water in such
quantities and concent oly impair water quality. Water is polluted as
cs. Agricuitural activities, industrialization and settlements
are among the ater pollution. Water pollution, caused by agriculture, is an
pesticides used in agriculture can leach into surfaces and
cause soil contamination in agricultural areas and
ic environments as a result of water transport. Unfortunately,

S

radioactive pollution, depending on the nature of the pollutants. On the other
her source of water pollution is urban and rural areas where people live. As urban
populations and cities grow, so does the amount of solid waste, such as garbage, and liquid
waste, such as sewage. Depending on the geographical location of the settlement, liquid waste
js discharged directly into the sea, lakes and streams or underground to mix with
groundwater.

They are commonly used for large bodies of water, recreation, fishing, transportation, and
wastewater treatment or treatment. If these waters are clean, they are also used as drinking,
irrigation and cooling water. Oil is also extracted from some lakes and seas. In addition to
being ecologically important because large bodies of water contain many species, people and
other creatures living around these waters are also affected by these waters. In addition to
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influencing the climate, they also carry various nutrients and pollutants in the hydrological
cycle. It is known that these are again mixed with soil, underground and surface water. Some
pollutants evaporate and mix with water in the atmosphere, are transported to distant places,
and are released from the air by precipitation.

Due to the fact that the Bukhara region is located close to the Aral region (550-200 km)
and borders the desert and deserts, its air is becoming polluted with natural dust, sand g
salt particles. It is known that 120 mIn. More than a ton of dust, sand and salt parti
rising and polluting the environment. Due to the drying up of the Arol Sea, the cons
in our region has increased by 40% over the next 10 years. Every year, 400
salts are brought to each hectare of land under the influence of the wind. 5

salt mines and salt mines in our region. Their total area is 120 thou
14,000 tons of salt and salty soil particles are added to the atmosp

decreased by 2-3 times. For example, if in 1980 an aver:
obtained from each hectare of pastures, by 1992 the yield
of the province is especially polluted by industrial ¢
networks, oil extraction plants, construction ente
The total amount of waste released into the atm
Of this, 70,000 tons correspond to the share o

es, asphalt and cottOil factories, etc.).
i ion is 130 thousand tons.

thousand vehicles were inspected, 750 e emitting more than normal
emissions.
Today, there are 900 vehicle ologically clean natural gas, which is 4.5%.

It should be noted that on and 83% of diesel fuel burn in the internal
combustion engine. The #£5 e i atmosphere as a gas. Gasoline contains lead
e jor air pollution problems in our province

antof toxic substances released into the atmosphere
s to 130,000 tons. By 2001, this figure was 109,000 tons.
armanent) waste sources, and 59,000 tons (54%) of toxic
ai released into the atmosphere. Currently, 75 kg of toxic
ulation of our region. In order to reduce toxic substances released
gion, the cotton ginning plant, UNR-985 enterprise and JBIK-6

has decreased
50,000 tons

icles emit more gas than the norm. During the next 20 years, as a result
e Aral Sea, the weather in our region changed dramatically. The negative

to establish "Green Shield" plantations around irrigated agricultural lands.
the data, Ikhota tree plantations greatly help in increasing the yield of cotton. For
example, ikhota plantations increase cotton yield by an average of 5-10 tons per hectare of
heavily eroded land and 2.5-3.0 tons of lightly eroded land. In addition, tree groves change
e climate, increase air humidity, reduce wind power by 25-75%, reduce water evaporation
from plants and prevent warming. Only in 2002, "Green Shield" plantations were established
on the territory of our region on an area of 1,000 hectares. Expanding the area of tree
plantations, planting more of them in deserts, around irrigated lands and in cities should be
the duty of every citizen.

Ecological condition of land fund and soil of Bukhara region. It is known that the Bukhara
region is located between Kyzylkum and Karakum, and its total land area is 4.2 million
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hectares or only 9% of the republic's area. Out of this, 273,000 hectares, or 5%, of irrigated
farming areas, and 2.8 million hectares, or 67% of pastures (see Table 6). 20,000 hectares of
cultivated land in our region are not saline, 167,000 hectares are weakly saline, and 58,700
hectares are moderately saline (see Table 7). Therefore, the level of underground water rose
from 0.2 m to 5 m. Over the next 40 years, more than 60% of cultivated areas in our region
were affected by soil salinization and wind erosion. As a result of the rise of the undergrg
water level and the evaporation of water under the influence of high temperature, b
salts have accumulated on the surface layer of the soil. According to the da
precipitation amounts to 205 mm in Navoi region and 125 mm in Bukhara region.
thickness (agro-irrigation layer) formed as a result of land irrigation is 2-3
the data, 3-year alfalfa accumulates 600 kg of nitrogen and 20 tons of h
order to improve soil physical properties (ie soil density, water pe
capacity), the size of soil particles should be larger than 0.25 mm.
the amount of humus in the soil has decreased by 40%. Humus i

25% of water in plants. To achieve high producti
to the soil at a depth of 15-20 cm and water it. As
and the humus layer of the soil improves.
Currently, 12-15% of phosphorus fertilizers (
of nitrogen fertilizers (ammonium nifgate
fertilizers (potassium salt, potassium ¢
plants, and the rest pollutes the environmni
are used per hectare of cultivated

mphos, nitrophos), 30%
fate), 30% of potassium
osphate) 40% is absorbed by
gveloped countries, 2 kg of pesticides
sed in our region. Due to excessive
emlcals in the fight against pests, the amount
ormal 1.5-2.0% to 0.3-0.5%. This, in turn,

indicates soil poisoning f i d biochemical processes. In 1991-1995, the
amount of organic hectare of land in the farms of our region was
6-11 tons, and t oss prepared fertilizers was 1.9-2.5 million. increased by tons
In addition c and local fertilizers, preparation of biohumus, and crop

ents. Currently, there are more than 70 biolaboratories
and 350,000 hectares of agricultural crops are biologically treated
in turn, reduces poisoning from toxic chemicals.

ems in Bukhara region and prospects of wastewater treatment using plants. It
the Zarafshan river crosses the Turkestan mountain and separates the Nurato

e central ditch. Currently, the Zarafshan River, the Chirchiq River and the
as well as other water sources, are completely polluted in the territory of
. In addition, waste and sewage from many livestock complexes built on the banks
of the riverbed in the Navoi region further pollutes the Zarafshan River. River water is also
used for cooling Navoi GRES pipes. This contaminates river waters with bacteria and
hemicals as pipes and other equipment are cleaned with aqueous acids. So, the wastewater
flowing into the river from GRES pollutes the Zarafshan river. Navoi GRES i discharges up
to 30 tons of acidic wastewater per week into the Zarafshan River. As a result, Harkhur and
Shokhrud canals, which are sources of clean drinking water of Bukhara city, became polluted,
and even the chemical composition of underground water completely changed and became
unfit for consumption. In recent years, the waters of the Zarafshan River have been polluted
2-3 times compared to the norm: after the Navoi GRES water, magnesium - 2 times, phenol
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and iron compounds - 4 times, chromium - 5 times, petroleum products - 5.3 times, sulfates
- 6. times, and copper - 26 times higher. In the Bukhara region, underground water is also
polluted to a depth of 70 m. Therefore, providing drinking water to residents of Navoi city,
Kyzilteppa and Navbahor districts, as well as Bukhara region has become a big problem. In
order to improve the normal sanitary-hygienic condition of the Zarafshon river, 30-35
thousand m3 of water should be discharged into the river. But in recent years, this indi
is only 20,000 m 3 of water. Bukhara region has 18,900 km of irrigation systems.
inter-farm canals and 8.3% of intra-farm canals are concreted. In 1990, 16.9 thous
water was used to irrigate 1 hectare of arable land. The efficiency of channels i
is 57%, and in the republic it is 64%. In the USA, this indicator is 86%.
population of the region and 6% of the rural population have tap water
collective farms were connected with water pipes. 45% of the popul
sewage. Regional industrial enterprises have 60 treatment faciliti

m3 of wastewater is being discharged into collector ditches
300 1 of water is used per day for each person living in apa; s. In the future, this
indicator is planned to reach 400 1. Achieving these

around 50 m along main
mineral fertilizers and
rinking water consumed
of state standards. Even
ardness 10 times higher than
normal. Therefore, every household sho ¢ Lywvith water purification equipment.
i sioning Of fresh underground water reserves
in Kutchi massif will grea i > fresh water supply in our region. It is worth
noting that it is necess3 i permissible limit concentrations of harmful

the region. In addition, it is necessary to establis
irrigation canals (more than 10 m3 per secon
pesticides on crops in the protection zones. Curre
by the residents of the region does g

mg of nitrite nitr am nitrogen, 40 mg of nitrate nitrogen, water
hardness is 6.8 @ les should not exceed 100 mg. Otherwise, all drinking water
must be tre nual amount of water used in the national economy of
> Of this, 3.5 billion, m3 of water comes from Amudarya,
en from Zarafshan, and the rest is taken from underground water

hara region, the annual water intake is 470 m 3 per person. Of this, 250-270 m
ed, and 170-190 m 3 is waste water and is discharged into the sewer. On average,
4.2-4.5 bln. m 3 of water, or 98.5% of the total amount of water, is discharged from the
Amudarya by means of pumps rising to a height of 100-120 m. 2.5 billion of the received
ater. m 3 is discharged into natural lakes as polluted water. The total area of natural lakes
of our region is more than 200 thousand hectares, and in addition to the seepage waters of
our region, the seepage waters of the Samarkand, Navoi and Kashkadarya regions are added
to them. As a result, 7-8 million tons of salt are added to the lakes along with the water from
the ditches. Due to the impossibility of water in the natural lakes, the reclamation condition
of the surrounding lands is deteriorating, the level of underground water is falling and the
formation of salt layers is being observed. During the growth and development of agricultural



E3S Web of Conferences 587, 02008 (2024) https://doi.org/10.1051/e3sconf/202458702008
GreenEnergy 2024

crops, there are cases of water shortage, and sometimes well water is used. As a result, 30-
75 tons of salt is added to each hectare of irrigated land. Each liter of Zakhkash water contains
about 3-8 g of salt. If the water used for irrigation contains a lot of salt, the productivity will
decrease. For example, when there is 1-2 g of salt in every 1 1 of water, the productivity of
cotton and vegetables decreases by 4.5%, when there is 2-4 g of salt, by 11%, when there is
4-6 g of salt, by 32%. Within the territory of our province. There are 3,500 wells, of whi
146 are used for drinking water supply, 650 for industrial purposes, 690 for i
systems, 320 for pastures, and more than 600 for lowering the groundwater level. E
are used for the treatment of diseases. Only in the city of Bukhara there are
wells, which are used to reduce the level of underground water. According
1 1 of rain and snow water contains 400-500 mg of salts, 140-160 mg o
organic compounds and 5 mg of ammonium salts. Therefore, the amo
in precipitation exceeding their permissible limit concentrations h

It is known that the amount of waste water i
80.7% of the total amount of water received. Tre
the help of plants is of great economic and eco . The advantage of this
method is that it can reduce the biological abs n by 77-99%, chemical
absorption by 60-96%, the amount of g indVater by 90-99.8%, and the
amount of nitrogen by 45-94%. In addi ati
per 1 m2 per day. One plant can have
nitrogen and phosphorus co
absorbable oxides and (

ater and ditch water with

’ Aqua ¢ plants contaln about 14-40 g of
@ units. In addition, water plants contain
idegaby 1.5-7.5%, protein by 4-11%, proteins by

ewater using plants is not new. This method is widely

5 Conclusions

ot only global problems, but also regional and local environmental problems are of great
importance. Due to the borderless nature of the environment and ecological problems, an
environmental problem that occurs in a local area will make itself felt on a regional and then
global scale. In this context, environmental problems are problems that need to be solved at
the local and regional level and should be given careful attention.

In addition to finding solutions to environmental problems through interstate cooperation
on a global scale, it is also important to achieve solutions through regulation adopted at
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national and regional levels. Environmental pollution occurs when humans destroy the
environment to such an extent that it cannot be restored or recycled. In addition to these, from
local problems, regional and global problems, the life support systems necessary for the
survival of living beings are threatened and this situation is increasing day by day. According
to this research topic, environmental pollution starts at the local level and is felt in every area.
Air pollution is one of the main environmental pollution problems in Elazig region. Howe
they are trying to prevent the problem with the measures taken. Efforts are also m
prevent water pollution by applying the measures taken in the air pollution regula i
problem of waste, which is increasing day by day, of the population is being i
regular landfill works of local administrations. The problem of soil pollutiong
problem today, where both soil misuse and soil loss are widespread and
at the regional level.

As a result, it is impossible to prevent the increase in pollution
population, the change in consumption habits of people and the
In addition to considering environmental pollution as an impo
measures to prevent it should be in the form of interstate co

of states. It is true that this problem cannot be solved only by imple ing or attempting to
implement regulatory legal acts; This was also deter: literature w. It is necessary
to solve the problem from the moral point of vij as well as from 1t§"legal, political,

ecomes clear what needs
erations. Once again, in

economic, scientific and technological aspects. I
to be done to leave a healthier and safer environ
solving the problem, it will be useful to act with
and safe environment is the basic right
environmental pollution.
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