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Abstract. One of the main concerns of the modern era is the growth of saline
soils in Kazakhstan. Scientists are becoming increasingly interested in land
degradation, including the spread of saline soils.

Kazakhstan's soil cover has been significantly impacted by contemporary
ecological issues, which are primary due to excessive human activity and the
inappropriate usage of natural resources. In all of the Republic's natural zones,
the state of the soil cover has gotten worse due to the ecological condition being
unstable. The Republic spans a total area 272 million hectares, of which 222
million hectares are used for agriculture, including 27 million hectares are
arable land. Unfavorable ecological conditions have emerged on the Republic's
agricultural fields.

The southern regions of Kazakhstan experience a climate characterized by
extreme drought, which leads to the prevalence of unsuitable soil cover in these
areas. According to the scheme of natural and agricultural zoning of the land
fund of the Republic of Kazakhstan, the region of deserts within the structural
and accumulator plain of the Northern Aral Sea region is composed of the
districts of Syrdarya and the Aral Sea. A map of soil salinization on the territory
of Kazakhstan was made, which indicates that saline soils cover approximately
85% of the land area in Kyzylorda region (20.3 million hectares) out of a total
of 22.6 million hectares of saline soils. Cartographic materials on Kazakhstan's
salinized soils were taken under consideration for this study. It was discovered
that Kazakhstan's central and southern regions are largely covered in saline soils.
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Assessment of the ecological state of salinized lands on the territory of Kazakhstan

Introduction

The current demand for food and resources is strong due to the rapid rise of the population
and economic growth. The requirements for the environment are continuously increasing, which
leads to significant environmental problems [1]. Soil salinization refers to the accumulation
salts that are soluble in the soil caused by certain natural factors, such as climate, hydrology
and topography, or by a combination of destructive human factors and fragile ecological
environments. This accumulation of salt deteriorates soil quality [2]. Soil salinization is one
of the primary forms of desertification that the Earth and soil degradation as a resource and
environmental problem that currently occurs on a large scale worldwide [3]. Alterations to the
soil's chemical and physical composition affect the soil viability, whereas changes in the relevant
substances and organisms affect the soil's chemical and physical characteristics. Also, It is a well
known fact that microbes of soil are an important component of ecosystems.

Saline soils are a collective term for all types of soils in which salt components have a negative
impact on the soil. The unique physicochemical-biological properties of saline soils are subject
to various adverse effects. These include reduction in soil fertility and productivity levels,
decrease in agricultural yields and harvests [4]. Waste of agricultural resources, instability of
the ecological environment and other secondary threats cause [5]. Therefore, strengthening
the administration and application of salinized soils, monitoring and determining accurate
salinization information, as well as mastering the salinization level of regional arable land were
important goals for scientists to study and overcome. As important real and potential arable
land resources, saline soils have strong development and utilization value. Various saline soil
types can be managed and improved by applying various effective soil improvement tools and
other comprehensive measures in terms of their attributes that are chemical, physical, and
biological, thus improving the quality and productivity level of the soil [6].

Soil salinization is a major soil degradation problem affecting hundreds of countries around
the world. Salinization affects more than 1 billion hectares of land and its productivity, leading
to a 50% reduction in global food production in the 21st century, accounting for approximately
US$1.27-2.73 billion in annual global agricultural expenditure. Arable land affected by soluble
salts is distributed mainly in China, India, Pakistan, Iran, Australia and the United States.
Climate and topography are primary motivating elements that determine the accumulation and
dissolution salts that are soluble in the soil [7,8].

Climate and topography are the primary motivating elements that determine the
accumulation and dissolution of soluble salts in the soil. In processes such as evaporation, water
vapor transport, condensation, infiltration and effluent in the water cycle, salt accumulation in
the soil and moisture transport are limited. Extreme soil temperatures, limited precipitation
and increased evaporation, significantly increase the movement of water inside the soil and
accelerate the process of soil salinization [9,10]. Changes in global climate patternsleading to soil
moisture and drying cycles directly influence the trajectory of soil salinization or desalination.
The main global trends in soil salinization over time have a significant impact on soil stability
and arable land productivity [11].
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Several studies on soil salinization in the area of Central Asia show the challenges and
potential for agricultural development. He identified possible secondary salinization hazards in
the deep layers of the soil and predicted that as the advancement of the irrigation system, the
likelihood of secondary salinization in northern Kazakhstan will be higher. He noted the gradual
an increase in salinity in the Aral Sea basin's irrigated areas, which suggests a danger to the
potential development of Kazakhstan's agricultural and food security [12,13].

The industrialization of the world, the unplanned urbanization of many countries, climate
change and various types of land degradation are all contributing to a rapid decline in land
availability for agriculture, particularly in developing nations [14]. Additionally, about half of
the world's irrigated land is on soils impacted by salt according to [15]. According to estimates
over 800 million hectares of the world are affected by salinity, and this number is projected
to rise by 2050, Over half of all arable land on Earth is predicted to become salinized [16,17].
Based on estimates, the impact of soil salinization due to inadequate irrigation practices is
responsible for the destruction of approximately 60 million hectares of irrigated land globally,
representing 24% irrigated land overall area. Salinization is the initial stage of environmental
degradation caused by salinity, and is linked to the salinity of rivers and lakes [18]. Latin America
is responsible for 14% of the degraded lands in the world. This region is characterized by a
geological history, topographical features, climate and vegetation, which have resulted in a high
diversity of soil types, with over 30 types of soils. Furthermore, Latin America is home to the
largest concentration of megadiverse countries on the planet, with 6 of the 17 largest countries
in the world being located in Latin America [19]. Thus, the purpose of this research was to
perform a thorough evaluation of soil salinization in Latin America.

The total area of saline soil in Kazakhstan is 111.55 million, which is 41% of the country’s
territory. Even in the Kyzylorda region, which had undergone the calamity of the Aral Sea, there
are 73,307 thousand hectares of irrigated land are in the dissatisfying condition. Most irrigated
land needs to be completely improved. In addition, all of the above factors also have a major
influence on the development of animal husbandry [20]. However, lack of water or the inability
to obtain water impacts the growth of livestock. Concurrently, the productivity of high-quality
agricultural products and the development of animal husbandry can lay a good foundation
for economic stability in the region and the whole country. Rational use of saline soils and
reclamation of empty land are one of the systemic issues in the agrarian sector of Kazakhstan
[21]. Theoretical and technological research on saline soil management in Kazakhstan has been
steadily developing. The country attaches great importance to the treatment and utilization of
saline soils, policy research, and technological innovation. The study's objective mentioned in
the article was to create a mapping and ecological assessment of saline lands and saline lakes
in the territory of Kazakhstan.

Materials and methods
The environmental situation of saline lands on the territory of Kazakhstan is a serious problem

that directly affects the spheres concerning water resources and agriculture management.
Kazakhstan, due to its large territory, includes different climatic zones, but predominantly
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arid and semi-arid climate prevails. Soil salinization is a very serious problem in these regions,
which becomes a serious problem due to inefficient irrigation systems and low natural rainfall.

Currently, the state's legal requirements for environmental protection are constantly being
tightened. In this context, the main objective has been to solve environmental problems such as
the lack of land resources of the country, the destruction of biodiversity and the salinization of
the land.

In order to assess the environmental impact of salinized lands and salt lakes on the territory
of the Republic of Kazakhstan, maps were compiled. To reveal environmental problems in
Kazakhstan, cartographic methods using GIS, monitoring, analytical, comparative geographical,
and formal assessment methods were employed.

The initial data was analyzed using geoinformation methods in the ArcGIS 10.6 software
environment.

Saline areas on the territory of Kazakhstan are displayed in Figure 1
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Figure 1. Map of saline areas of Kazakhstan
Note: created based on the author

Figure 1, the problem of salinization of the Aral Sea area is a big environmental problem for
Central Asia. In this region, due to excessive irrigation and lowering of the Aral Sea water level,
the concentration of salts in the soil has increased. The accumulation of salts has significantly
reduced the productivity of regional agriculture, which has led to the destruction of local
ecosystems and environmental catastrophe [22].

JLH. T'ymusnes amwindarsl Eypaszus yammoik yHueepcumeminiy XABAPILBICHI N22(147)/ 2024 153
Xumus. leozpagpust. Iko02us1 cepusicel
ISSN: 2616-6771. eISSN: 2617-9962



Zh. Rakhymzhan, A.D. Rakhisheva, Z.Zh. Nurgaliyeva, R.M. Tazitdinova, M.Zh. Mirzabekova, N.S. Ergazina

It is required to take comprehensive measures to solve the salinization problem in the
Priaralie region. These include such methods as effective water management, improvement of
drainage systems and introduction of salt-tolerant plant species. Such measures help to preserve
soil fertility and improve the ecological condition of the region. For example, the saline areas
in the River Syrdarya valley demonstrate the intricacy of the salinity problem in Kazakhstan.
Widespread irrigated agriculture and inappropriate water use strategy in this region have led
to increased soil salinization. As a result, it negatively affected the stability of agro-ecosystems
and caused a decrease in productivity.

Another obvious example is the desert areas of the Mangistau region in Western
Kazakhstan. Here the problem of salinization is mainly related to natural factors - i.e. very
high evapotranspiration and little precipitation. These conditions lead to the accrual of
salts in the soil, which negatively affects plant growth [23]. In addition, the Aral Sea region
demonstrates the complexity of the salinization problem. The drying of the sea and lowering
of water levels have led to large-scale salinization of coastal areas. This situation, in turn, has
caused enormous damage to local ecosystems and people's livelihoods. Various strategies is
applicable for addressing salinization in these areas, such as introducing salt-tolerant crops,
improving drainage systems and using effective water management practices. Analyzing the
salinity problem plays a significant impact in these regions in developing a strategy to combat
salinization in Kazakhstan.

Results and Discussion

Based on FAO, about 60% of the population of Central Asia depends on agriculture as a
source of food and income. At the same time, 40-60% of the irrigated land in the area is saline or
waterlogged. Turkmenistan (68% of the total area), Uzbekistan (51%), Kazakhstan (50-60%)
and Turkey (30%) are among the countries most affected by salt.

The strain on Central Asia's scarce agricultural land is increasing due to rapid population
growth and climate change [24]. The increase in population in the region and the expansion of
irrigation practices increased the issue of salinization of the soil and decreased the flow of large
rivers that run into the Aral Sea, like the Syrdarya and Amu Darya rivers [25]. In addition, The
beginning of the twenty-first century has seen a rise in temperature by 1-2 - C with a high rate
of evaporation Crop production and agricultural development in Central Asia are impacted by
the melting of glacial reservoirs in the Tiashan and Pamir Mountains [26].

The map shows that 85% of the entire land area (20.3 million ha) of Kyzylorda region, which
is among the biggest agricultural regions of Kazakhstan, is currently saline. There are a total
of about 48,000 lakes in Kazakhstan, most of which are salt lakes. Twenty-four large salt lakes
have been identified and these salt lakes have been mapped. The reason for the danger of saline
lakes is that if the water in the lake decreases and dries up, it will have a negative impact on all
surrounding vegetation, soil and living organisms in general. This reduces the productivity of
agricultural fields and the wind-borne salt leads to soil salinization.

Salt lakes on the territory of Kazakhstan are displayed in Figure 2.

154 Ne22(147)/ 2024 JLH. ['ymunes amoindarel Eypaszus yammuoik yHueepcumeminiy XABAPILBICHI.
Xumus. Teoepagpus. Ixon02us cepusicol
ISSN: 2616-6771. eISSN: 2617-9962



Assessment of the ecological state of salinized lands on the territory of Kazakhstan

. PR ———

— River e s %

I salt 1akes s

B i e
.akes SO
© Tuzdy kol Kobeyiuz

Figure 2. Map of salt lakes in Kazakhstan
Note: created based on the author

Figure 2, one of the TuzdyKol is salt lakes placed in the region of North Kazakhstan. Rivers
do not flow into the lake, the main source is underground water and salty springs. Mud near
the lake is an irreplaceable medicine. A large number of pilgrims from all over the world and
Kazakhstan come here because of its healing properties. Salt reserves are about 647 million
tons. But even if people come and get treated there, there are no conditions for curing people
because it is a barren field.

Kobeituz is a drainless salt lake in Kazakhstan, the lake length - 3.5 km, width - 3.1 km, area
- 6 km. Water mineralization is 334 g/1. Water is replenished by precipitation and groundwater.
In a few years, this lake turns pink. The reason for the pink color is the increase in the biomass of
the algae "Dunaliella salina". Since it has become known for its pink color, this lake has become a
frequent tourist destination. The saddest part is that this lake is getting polluted due to human
impact. The rise in the quantity of people interested in its beauty affects the loss of the pink
color of the lake and also the shores of the lake are heavily polluted [27].

Aschykol is a salt lake without water, located in Talas district of Zhambyl region of South
Kazakhstan. The height of Aschykol is 400 meters above sea level. The lake is not very large, its
length is 300 kilometers and width is 500 meters. When the water in Lake Aschykol decreases,
salt crystals appear on the surface of the lake.

Lake Inder is located near the Zhaiyk River. It is a drainless salt lake placed the northern
part of the Caspian basin. It has an area of 110 square kilometers. It starts from underground
salt springs and neighboring mountains and continuously flows and connects with rainwater,
transporting salt. The lake water contains potassium, bromine, boron and high quality salts. Salt
mining is also carried out. The thickness of the salt layer reaches 10-15 meters in some places.
The lake's mud is used for therapeutic purposes. Pollution due to anthropogenic impact.
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Lake Maraldi is a salt lake located in Sharbakti settlement of Pavlodar district, Pavlodar region.
Its area is 54.2 square kilometers, length - 9.5 kilometers, width - 8.3 kilometers, catchment
area - 773 square kilometers. Lake Maraldy is a salt lake known worldwide for its medicinal
clay. As a result of research of dry residue of soil near Maraldy Lake in Pavlodar region it was
found that soil salinity is very high. According to the method of N.I. Bazilevich, E.I. Pankova, in
accordance with the quantity of toxic salts in the soil, it was found that CI-:S042- — 0,80 > 0,6
in soil samples refers to saline soil [28].

Lake Alakol is a salty and warm lake located in the east of the country, bordering China. Alakol
is sometimes compared to the Black Sea. The quantity of salt in the lake reaches 11.6 grams per
liter. In terms of salinity, this lake is approximately equal to the Black Sea and the Sea of Azov. It
is famous for its healing mud. The number of tourists is increasing, the level of pollution is also
growing. Salty, healing mud is rich in mineral salts. The ecological situation worsens every year.

In general, it is known that on salinization of partial lakes shown on the map, the influence of
natural factor prevailed over anthropogenic factor. However, it is recognized that the majority
of saline lakes in Kazakhstan were formed as a result of drought or water abstraction processes.
As for the Aral Sea, the influence of anthropogenic factor prevails here. As a result of the Aral
Sea's rivers being used for agricultural purposes, water has been withdrawn. Conversely, the
territory where the Aral Sea is located is in a desert zone, and the rapid evaporation process has
led to the lake's drying up and increase of its salinity.

Map of saline lands within the Kazakhstani Republic showing the distribution of these
regions, their size and geographical location. Zones highlighted in red color on the map indicate
places of the greatest impact of salinization, they are located mainly in Mangistau and Atyrau
regions, in addition to the area surrounding the Aral Sea. Deterioration of soil quality on these
lands negatively affects agro-ecosystems and leads to economic losses, as the productivity of
farming and livestock farming on these lands decreases.

Saline lands and saline lakes in Kazakhstan are displayed in Figure 3.

Figure 3. Salt lakes and saline areas of Kazakhstan
Note: created based on the author
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In Figure 3, Kazakhstan is divided into 3 major regions based on saline areas. All three of
them are located in South Kazakhstan. The main accumulation of sulfate-chloride and chloride
salts is because to accumulation in the Aral and Caspian Sea basins, as well as sodium sulfate
salt in Balkhash. There are standing lakes in each of these three areas, which accumulate both
salt and water [29].

Salt accumulation negatively affects the soil's chemical and physical characteristics. For
example, high salt concentration destroys soil structure, reduces water permeability and air
exchange, which hinders the development of plant roots and reduces soil fertility. In addition,
salinization creates a stress situation that hampers plant growth because salts reduce the
capability of plants to use water efficiently [30].

Conclusion

Proper management of salt soil resources in Kazakhstan depends on national food security
and environmental sustainability. Heads of state attach greatimportance to the management and
disposal of salt soils. As an important land resource in Kazakhstan, saline soils of various types,
vast territories and great potential provide unique research conditions for our researchers.
Effective and accurate monitoring of salinization information, along with management and
development of unused saline soils, provides more opportunities for development to expand
the country's arable land and expand the path of agricultural development. Kazakhstan has
a significant impact on National Food Security, arable land security, salt land improvement,
land use protection, ecology and sustainable agricultural development. The search for more
effective, reliable, accurate and cost-effective technologies for monitoring soil salinization is
becoming increasingly important in today's increasingly complex conditions of soil salinization.

In order to understand the ecological condition of saline areas and improve it, a map of saline
areas and Kazakhstan's salt lakes was created. Based on the created maps, the dynamics of the
salinization process will be monitored and it will be determined how it is changing and what
factors affect it. In addition, through the application of novel techniques and technology meant
to mitigate the consequences of salinization, It has a significant impact on maintaining and even
restoring soil fertility. Thus, as a consequence of our investigation, Research on transforming
salinized soil into productive land resources is vital.
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KasakcTraH aymMarbIHAaFbI TY3aHFaH KepJIepAiH 3KOJIOTHAJIBIK, dKaFAaiibIH 6arajiay

Angarna. KasakcTaHia Ty3/bl TONbIpaKTapAblH Kebeloi Kasipri kesaeri 6acTbl MacesiesnepAiH, 6ipi
60JIbIT TabbLIaAbI KOHE FaJbIM/Iap KeH TapaJifaH TY3/bl TONbIpAKTap CUSAKTHI >KepAiH JerpajalysacbiHa
YV/JKEH KbI3bIFYUIBLIBIK TaHbITa 0acTafbl. KasaKCcTaHHBIH TONBIPAK >KaMBLIFbICBIHA aJaM3aTThblH,
IaMaJiaH ThIC 6esICeHALIIr MeH TabUFU pecypcTapApl AypbICc NaijasaHb6aybIHAH TybIHJaFaH 3aMaHayy
3KOJIOTUSJIBIK, MaceJsiesiep acep eTKeHi ce3cis. Pecnmyb6iukaHblH 6ap/blK TabWFU ailMaKTapblHAA
3KOJIOTUSI/IBIK JKaFaW/iblH TYPaKCbI3[bIFbIHA OaM/JIaHBICTBI TOMNBIPAK >KaMbLIFBICBIHBIH, KaFgaubl
HallapJajbl. Peciy6/ivKa xaJibl ayMa¥Fbl 272 MUJIJIMOH FeKTap/ibl aJlbII XKaThIP. AybLJ IapyallbLIbIFbIHA
222 MUIJTMOH TeKTap JKep Naki1a/1aHblICa, OHbIH, 27 MUJIJIMOH I'eKTaphl ericTik ankanTtap. Pecny6/inkaHbIH
ayblJ1 IapyallbLIbIK alKaNTapblH/1a KOJIalChl3 3KOJOTUSIIBIK, XKaFjailiap TybIH/a/Ibl.

KasaKcTaHHBIH OHTYCTIK 6HipJepiHJe KIMMaT eTe KYpFaKWbLIbIKIEH epeKuieneHesi. COHABIKTaH
MYH/Jlall ayMaKTa »apaMcCbI3 TOIMbIPAK *KaMbLIFbIChl 6acbiM 60s1a/ibl. KazakcTaH Pecny6/MKacbIHBIH
»Kep KOPBIH TaOUFH KIHE aybli IIapyallblIblK aiMaKTapFa 661y cxemacbiHa caiikec, ConTycTik Apan
aliMaFbIHbIH, KYPbIJIBIM/BIK XKoHE aKKYMYJISITOPJIBIK Ka3bIFbIH/AFbI L16J1/iep aliMaFrbl Cblp/lapus KoHe
Apan aynaHzapblHaH Typaabl. KazakcTad ayMaFbiH/Aa TONBIPAKThIH TY3JaHYbIHBIH KapTachl Kacaabl.
MasiMeTTepre caiikec, KbI3bLJIOPAA 0O6JbICHI ayMaFbIHJAFbl TY3/lbl TONbIPAKTap Ka3ipri yakbITTa
06JIBICTBIH O6YKikep kesieMiHiH (20,3 MHTa) 85% - bIH (22,6 MJIH ra) IepJIiK TY3AbI XKepJepAi Kypanbl.
Bys 3eptTey yiuiH KasakcTaHHbIH COpTaH TOMNbIpaFbl GOWbIHIIA KapTorpadusblK MaTepuasjap
najananblibl. KazakCTaHHBIH OpTaJbIK XXoHe OHTYCTIK allMaKTapbl COPTaH, TONMbIpaKTap/bl Heri3
eTeTiH/iri aHbIKTaJ1/Jbl.

Ty¥iH ce3aep: TONbIPaKThIH COPTAH/AHYbI, GUOJOTHUSJIBIK dPTYPJIJIIK, 3KOJOTUSIBIK paKTopJap,
rajopuTTep, NONya KA, KypaMaac 6eJliK, ayblIlapyallbLIbIFbl, KOPLIaFaH OPTaHbIH, Jlerpaaliysichl.
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Assessment of the ecological state of salinized lands on the territory of Kazakhstan

K. PaxpimikaH, A./l. Paxumiesa, 3.0K. Hyprasiuesa, P.M. TasautauHoBa,
M.2K. Mup3a6exoBa, H.C. Eprasuna
HAO «Espa3ulickuli HayuoHaabHblll yHU8epcumem umeHu JL.H. ['ymuneea», Acmana, KasaxcmaH

O1neHKa 3K0JIOTUYECKOT0 COCTOSIHUSI 3aCOJI€HHBIX OYB Ha TEPPUTOPUH
Ka3zaxctaHa

AHHOTanusA. PacripocTpaHeHue 3aco/ieHHbIX T0YB B KasaxcTaHe B HacTosl1ee BpeMs SBJsI€TCA OFHOU
13 OCHOBHBIX IP0O6JIEM, U yUeHble Haua/Iu IPOSIBASATH O0JIbIION HHTEpEeC K Jlerpa/laliui 3eMeJib, TAKUM, KaK
IIMPOKO PacCHpoCTpaHeHHbIe 3aco/IeHHbIe MOUBbI. COBpeMeHHbIEe 3K0JI0rHyecKue NpobsieMbl, BbI3BaHHbIE
Yype3MepHOU [IesITEJIbHOCThIO YesIOBEKA U HePaI[MOHAJ/bHBIM HCIOJIb30BaHUEM MPUPOAHBIX PECYPCOB,
6e3yC/lI0BHO, CKa3a/IMCh Ha NMOYBEHHOM MoKpoBe KasaxctaHa. Bo Bcex MpUpPOAHBIX 30HAX pecnybJIMKU
COCTOSIHHE MTOYBEHHOTO MOKPOBA YXY/ALINJI0Ch M3-32 HECTAOMJIbHOM 3KOJI0TUYeCcKo 06cTaHOBKU. O611as
IJIOIA/lb PEeCHyOJIMKHA COCTaBAsAET 272 MUJIJIMOHA MeKTapoB. 222 MUJIJINOHA FeKTapOB UCMOJIb3YIOTCS B
CEJIbCKOM X035 CTBE, U3 KOTOPBIX 27 MUJIJIMOHOB reKTapPOB - MAaX0THBIE 3eMJIU. Ha ce/TbCKOX0351MCTBEHHBIX
NOJISIX PECYOJIUKH CJI0KUIACh HEGIAronpUsaTHasI 3K0JI0rHYecKas 06CTaHOBKa.

Kinmat 1okHbIX pernoHoB KasaxcTaHa XapakTepu3yeTcd CUJIbHOW 3acyxou. IlosaTomy Ha aToM
TEpPUTOPUU Npeob/iaflaeT HENPUTOJHBbIA MOYBEHHbIM MOKpOB. CorjiacHO cxeMe NPUPOAHOT0 U
CeJIbCKOX03sIHCTBEHHOTO paloOHUPOBaHUs 3eMesbHOro ¢oHga Pecny6sumku KasaxcraH, o6JiacTb
NYCTbIHb B MpeJieslaX CTPYKTYPHO-aKKYMY/JISATUBHOW paBHUHBI CeBepHoro Ilpuapasibs cOCTOUT U3
parioHoB Chipapbu U ApanbCcKoro Mops. belia cocTaB/ieHa KapTa 3acojieHUs MOYB HAa TEPPUTOPUU
KazaxcrtaHa. CorsiacHO MoJiydeHHbIM JIaHHBIM, 3aCOJIEHHBIE [TI0YBBI HA TEPPUTOPUH KbI3blLI0OpAMHCKON
006J1aCTH B HACToOsIee BpeMs COCTaBASIOT 85% Bce#t miomaau obsactu (20,3 MutH ra), moutu 22,6 MJIH
ra 3acoJsieHnl. Jljis JaHHOTO HCC/Ie0BaHUsl ObLIM MCI0Jb30BaHbl KapTorpapuieckue MaTepuasbl M0
3acoJieHHBIM nmo4yBaM KasaxcTaHa. BeISCHUIOCK, YTO IeHTpaJibHbIE U 10)KHbIe pernoHbl KazaxcTaHa B
3HAUUTEJNbHOU CTENEeHU NOKPHIThI 3aCOJIEHHBIMU I0OYBAMHU.

Kiwo4yeBble cj0Ba: 3acojieHHe MO4YB, 6HMOpa3HOO6pasue, 3KoJorudeckue ¢GakToOphbl, rajoduThl,
NOMYJISILUS, KOMIIOHEHT, CeJIbCKOe X035IMCTBO, ilerpaAalusl OKpyKatoleit cpeaibl.
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