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DESERTIFICATION AND LAND DEGRADATION
IN KAZAKHSTAN

Abstract. Desertification and land degradation are common processes in arid and semi-arid regions of
Kazakhstan, especially southern parts, where areas are covered by a great variety of desert types. In deserts, soil-
forming processes take place in conditions of severe water shortage, and high level of soil degradation and
desertification. The main natural factors for these processes are a flat terrain, a high degree of arid climate, soil
salinity, carbonate content, a lack of structure and low natural soil fertility. However, the anthropogenic factors of
desertification and soil degradation became dominant last decades.

The study considers the actual problems of natural and anthropogenic factors of desertification and land
degradation within Kazakhstan. The desertification of huge territories is accompanied by soil contamination,
waterlogging by surface water and groundwater, soil salinization, erosion (water, wind), degradation of vegetation
cover, dehumidification and a decrease in general regional biological capacity. Analysis of the current status of the
soil cover has shown intensive land degradation 43 % of the territory of Kazakhstan is subjected to degradation in
significant degree; over 14 % of pastures have reached an extreme degree of degradation or are completely
degradated. The Aral Sea region, Northern Caspian Sea and Southern Balkhash deserts can be observed as areas of
intensive soil desertification, salinization and deflation processes. As well as the desertification process are
progressing in the irrigated soils of the deltas of Syrdarya, Shu, lle and Karatal rivers.

Key words: soil degradation, desertification, arid region, Kazakhstan.

Introduction. Desertification is one of the unsolved environmental problems affecting a large part of
Kazakhstan and the world. More than two thirds of the territory in Kazakhstan is subject to desertification
[1]. Desertification is a complex process as ecosystem depletion, loss of soil fertility and its biological
productivity and land degradation in general. The process is promoted by the ecological instability of
natural landscapes and anthropogenic overloads. In Kazakhstan, natural and anthropogenic desertification
processes take a large area. Natural deserts in Kazakhstan are distinguished by a wide strip to the south of
48 ° N, and bordered with chestnut steppe soils from thenorth, in the south and east, they border on the
piedmont plains of Tien Shan, Zhetysu (Djungar) Alatau, Sauyr-Tarbagatai and Altai Mts. Deserts are the
most arid regions of Kazakhstan. In deserts, soil-forming processes take place in conditions of severe
water shortage, and high level of soil degradation and desertification. The main natural reasons for these
processes are a flat terrain, a high degree of arid climate, soil salinity, xero-halophytic vegetation,
widespread brown calcareous saline and structureless soils, which are characterized by low natural soil
fertility [2].

Natural semi-desert and desert zones occupy almost 70% of the territory in Kazakhstan. Significant
areas are covered by sand (32 million hectares), solonchaks (2.6 million hectares) and flat plains with
takyrs (0.3 million hectares) [1]. A large area in Kazakhstan are subject to desertification that is
120 million hectares of deserts and 180 million hectares of desertification by anthropogenic factors [3].



mailto:kurash_88@mail.ru

Bulletin the National academy of sciences of the Republic of Kazakhstan

The active development of natural resources and infrastructure of the mining and processing
industries has led to the loss of stability of fragile ecosystems of arid territories in Kazakhstan.
Anthropogenic impact during the construction and laying of roads, pipelines, power lines, open mining of
minerals contributed to the change of relief environment, degradation and destruction of the soil and
vegetation covers of large areas with direct impact. An indirect impact of anthropogenic interference was
the intensification of soil deflation, erosion, soil salinization. A more serious cause of desertification was
pollution of deposit’s territories, transportation places and processing of hydrocarbon raw materials with
oil products and radioactive compounds in petrochemical effects.

Study area. Kazakhstan is one of the rapidly developing and youngest independent countries in the
world. It lies between the Siberian Taiga in the north and the Central Asia deserts in the south, the Caspian
Sea in the west and the mountain range of the Tien-Shan and Altay in the east [4]. About 60 % of
Kazakhstan is flat lands. Deserts and semi-deserts occupy approximately 50 % of the territory, most of
them situated in the Turan plain. Arid territories spread from Caspian Sea to foothill plains of Zhetysu
(Zhongar) Alatau and Tien-Shan mountains. These vast territories have various geological structure and
landscape features such as sandy deserts: Naryn, Kyzylkum, Pre-Aral Karakum, Moiynkum,
Saryesikatyrau. The northern parts of Kazakhstan are steppes and forest-steppes [5, 6]. Kazakhstan’s
climate is a sharp continental with uneven distribution of precipitations within the territory. Plain areas are
generally dry and have precipitation from 100 mm in the southwest up to 400 mm annually in the north. In
the plains the saline soils are distributed widely. In the mountainous regions, the precipitation ranges
between 400 mm and 1600 mm [7, 8]. Average temperature is -18 °C in January in the north and -3 °C in
the south. Average temperature in July increases gradually from 19 °C in the north up to 28-30 °C in the
south.

Materials and Methods. The Arc map software was used as the main tool to assess and analyze the
current state of the soil cover in Kazakhstan as well as for preparing the map of soil degradation and
desertification within Kazakhstan.

The original map from NAKZ [1] with the border of soil degradation and desertification was scanned
and registered/geo-referenced to specify its location by using vector layer of country’s border. Thereafter,
the collected data on soil pollution types, transformation, and types of ecological changes in soil were
given as input parameters for the generation of maps using ArcGIS applications.

Results and Discussion. Review on land degradation and desertification processes. The main
factors of the soil degradation are soil salinization, soil erosion (wind/water erosion), dehumification
processes, soil deflation, and reduction in the productivity of arable lands (figs. 1-2). Analysis of the
current status of the soil cover has shown intensive land degradation and desertification processes.
According to the data of the Agency on Land Resources Management, more than 75 % of the territory of
Kazakhstan is subjected to degradation and desertification; over 14 % of pastures have reached an extreme
degree of degradation or are completely degradated. In the regional environmental case, in northern
Kazakhstan on chernozems and dark chestnut soils the dehumification processes are progressing and as a
result, soil erosion, deflation and reduced productivity of arable land. The ecological crisis in the Aral Sea
region remains as the main problem in Southern Kazakhstan [9]. The area is subjected to irreversible
processes of desertification. In the most fertile delta-alluvial plain of Syrdarya riveris the main rice
granary of the country, as well as the Balkhash-Alakol region is widely noted processes of secondary soil
salinization of irrigated lands and destruction; land erosion and digression is occurring in foothill and
mountain areas. In the most fertile delta-alluvial plain of the Syrdarya river, the area of desertified land is
1.1 min ha, and in the dried -up bottom of Aral Sea it is 1.5 miIn ha, of which saline march soils occupy
0.8 min ha. In contrast to other natural zones, these vast areas are occupied by sand (17.5 min ha), saline
soils (2.6 miIn ha) and takyr plains (0.3 min ha). The total are of saline soils in the desert zone with brown
and grey-brown soils exceeds 60 min ha, and alkaline complexes are present in 22 min ha [10]. On the
vast territory of Kazakhstan, there are a number of regions where the combination of various forms of
environmentally damaged soils has resulted in a crisis situation. Disastrous environmental conditions can
be observed in the Aral Sea region: zones of intensive soil desertification, salinization and deflation
[11,12]. The regions of Central and East Kazakhstan, which are the major industrial centers, are involved
to technogenic disturbances and the industrial pollution of soils with toxic chemical and radio active
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elements. Every year, about 3-4 min tones of polluting chemicals are emitted to the atmosphere or
deposited on the soil surface. The region is characterized by radioactive pollution and man-made
destruction of the soil cover in the test sites of nuclear missiles, mining and processing mineral resources.
In the oil and gas regions of western Kazakhstan and Torgay plain created large pockets oil and
radioactive contamination of soil, soil salinization by wastewaters, and industrial transformation of the
soil cover.

Main degradated regions within Kazakhstan. The influence of anthropogenic factors is seen almost
in all natural landscapes, especially in the Aral Sea region, where degradation and desertification
processes are becoming more widespread. Additionally, the northern Caspian Sea and southern Balkhash
deserts belong to significant and high degree of Land degradation under the influence of grazing [13].
Pasture degradation touched mostly desert and semi-desert landscapes in Kazakhstan. The desertification
of large territories is accompanied by soil salinity, dehumidification, soil erosion, deflation, soil
contamination, waterlogging by surface water and groundwater and a decrease in general regional
biological capacity as well as reduced productivity of arable land. In addition, desertification largely
includes economic (agricultural land productivity) and social (poverty, migration) problems.

Soil salinization and soil erosion (wind/water erosion). Soil salinization widely and commonly
manifests in all areas of natural zones and it is associated with poor drainage of the territory, the initial
salinity of the lake-marine and alluvial-deltaic parent rocks and mineralized groundwater. The problems of
soil salinity are most widespread in the arid and semi-arid regions but salt affected soils also occur
extensively in sub-humid and humid climates, particularly in the coastal regions where the ingress of sea
water through estuaries and rivers and through groundwater causes large-scale salinization [14-16].
The soil salinity is also a serious problem in areas where groundwater of high salt content is used for
irrigation [17].
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Figure 1 — Soil degradation and desertification map of Kazakhstan
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Figure 2 — The main factors of the desertification

A saline soil is an indispensable component of steppe and desert landscapes [18]. They are
widespread in arid and semi-arid regions of the world. According to the data of International Institute for
Environment and Development and World Resources Institute about 10 % of the surface of continents
covered by saline soils. They are mostly distributed in arid lands, as well as zones of dry and desert
steppes [15,17]. The saline soil is defined as having a high toxic concentration (0.25 %) of soluble salts in
any soil profile to affect plant growth [19].

The saline soils mostly distributed in Central Asia and Kazakhstan, including West Siberia, West
China. The most part of saline soils (70%) in the CIS countries occurred in Kazakhstan. Numerous reports
were done about origin, development, conditions of saline soil formation in the territory of Kazakhstan
[18,20-21]. Saline soils are widely distributed in the southern and central parts of the Kazakhstan [22]. In
these arid regions, where rainfall is 100-150 mm y™ and evaporation exceeds precipitation. Saline soils are
soils that contain high concentrations of soluble salts: sodium, magnesium and calcium sulphates, and
some sodium chloride, but have normal pH values [11,18].

On the territory of Kazakhstan allocated four salt accumulation provinces: sulphate-chloride basin of
the Caspian Sea, chloride-sulphate basin of the Aral Sea, soda-sulfate basin of the Balkhash Lake and
chloride-sulfate basin of the Kara Sea [18]. Each province has an own type of salinity and chemical
features and differ in their genesis, composition and transport of salts. Depending on the chemical
composition and the amount of soluble salts in the profile there are following degree of soil salinity:
the amount of salt is 0.1-0.3 % in slightly saline soils, moderately saline is 0.3-0.5 %, strongly saline is
0.5-1.0 %, solonchanks more than 1.0 % [23].

The soil salinization is one of the most common land degradation and desertification processes.
Anthropogenic stress to soil cover and ecosystem in Kazakhstan year by year increasing in the all
geographical zones. Irrational use of the natural resources leads to ecological violation. The total area of
Kazakhstan is 272 million hectares, at present day 180 million hectares is under the danger of degradation,
or 60 % of the total territory [10,22].

Soil erosion (wind/water erosion) appear in all natural zones, but is particularly strong in the long-
term arable land, sand massifs, as well as in mountain and foothill areas [8,24]. Development of wind
erosion is due to soils with light-textured, carbonate, structureless of soils and intensity of anthropogenic
pressure. The anthropogenic pressure increased in the sandy deserts of southern Pre-Balkhash region, Aral
Sea and Northern Caspian Sea regions. As a result, sources of soil deflation appeared in these regions that
lead to high concentration salts in the atmospheric flows. These salts provoke deterioration of pastures,
reduction of biodiversity, salinization and desertification of soils [10]. Protection against to soil erosion
and destruction requires erosion reclamation (agrotechnical, biological, chemical).
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Dehumidification and soil contamination. Ecological state of the soil cover in many areas of
Kazakhstan is characterized by near-critical and requires urgent measures of fertility reproduction and
preservation of the environment.

Dehumidification takes place on chernozems and dark chestnut soils with long-term non-irrigated
arable land in the northern regions of Kazakhstan and as well as the mountainous regions of irrigated
arable land [24]. Monoculture cultivation of grain and industrial crops on low agrotechnical conditions
causes of dehumidification process and loss of soil fertility by 20-30 % and southern chernozems on virgin
soil is 4.5-5.5%, long-term arable land by 3.0-3.5 %, dark chestnut soil is 3.5-4.4 and 3.0-3.3 % [13].
Micro aggregation of soil deteriorate in cultivated soils, there is a real risk of suffering from water and
wind erosion, which requires immediate action for the conservation and restoration of soil fertility
(organic and mineral fertilizers, minimizing the processing, the introduction of grass crop rotation,
planting trees, bushes and shrubs). According to the map of the soil dehumidification the loss of humus
up to 5 % is weak degree of it, moderate is 5-10 %, a strong and very strong is 10-15 %, 15-20 % respect-
tively [23].

Soil contamination (chemical, petrochemical, radioactive) is reflected in the areas of industrial, oil
and gas, as well as of landfill testing of nuclear missiles. Chemical contamination of individual regions
occurs among the arable chernozems and dark chestnut soils, irrigated soils in the south part of
Kazakhstan [24] under the immoderate use of organic and mineral fertilizers, pesticides, herbicides and
other, which lead to the accumulation of toxicants in soils [25]. According to the toxicity, the arsenic,
cadmium, mercury, selenium, lead, zinc, fluorine are high toxic elements; moderately dangerous is cobalt,
boron, nickel, molybdenum, copper, chromium and barium, strontium, tungsten, manganese belong to low
risk. Decomposition and detoxification of chemical elements in the soil profile is due to the pH of the
medium, mechanical, mineralogical composition, temperature, humidity, intensity of microbiological
processes.

Petrochemical contamination of soil is allocated in all areas of oil and gas companies and routes of
the oil/gas pipelines in Western Kazakhstan. The contamination occurs at all stages of field development.

Radioactive contamination of soil occurs in the places allocated former test radioactive sites (Semei,
Kapustin Yar, Pribalkashe et al.), as well as in the areas of oil and gas complex such as Ozen-Zhetybai,
Bozashy, Karachyganak.

Conclusion. The desertification and land degradation of large territories is accompanied by soil
salinity, dehumidification, soil erosion, deflation, soil contamination, waterlogging by surface water and
groundwater and a decrease in general regional biological capacity as well as reduced productivity of
arable land.

The Aral Sea region, Northern Caspian Sea and Southern Balkhash deserts can be observed as areas
of intensive soil desertification, salinization and deflation processes. As well as the desertification process
are progressing in the irrigated soils of the deltas of Syrdarya, Shu, lle and Karatal rivers. In Kazakhstan
apart from natural environmental factors, the anthropogenic pressure increased their effect seriously
during the last 50 years. All these actions destroy seriously the environmental processes and led to the
serious forms of rapid soil/land degradation and desertification processes. The influence of anthropogenic
factors is seen almost in all natural landscapes, especially in the Aral Sea region, where degradation and
desertification processes are becoming more widespread.
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KA3AKCTAH )KEPIHIH IIOJEMTTEHYI )KOHE JETPAJIAIIUSTA YIIBIPAYBI

Annoranus. Xep nerpaganumsicsl Maceneci TyHHEXY3iMeH Koca, KazakcTanna na e3ekti. Jlerpaganusa yiibl-
paraH JKepHIi HWrepy MOCeNeciH 3epTTeyre epekmie keHin OemiHemi. JKepaiH MmededTTeHyl XKoHE AeTpalalusra
yisipaysl KasakcTaHHBIH KypFak JKoHE JKapThulail Kyprak ayAaHJapblHAA, ocipece, ailyaH TYpJi Imes 0ackiM
OHTYCTIK aynaHJapja KaJbIOThl XKafaail Oomnbin canamanpl. Lllennme Tomblpak Ty3uTy YpAICTEpl Cy KeTiclereHue,
TOIIBIPAK JKOFAPFHI JACHTEi/Ie AerpajanusaFa YiIblparaHa sKoHe MIeJICHTTeHreHae Kype OacTaiinel. by ypaicrepain
HeTi3ri Taburu akTopiapsl — COM JKEPIiH Ka3bIK OONYHI, YKOFaphl AOpPEKeAeri KIMMAT KYPFAKIIBIIBIFEI, TOMBIPAK
TY3JBUIBIFBl MEH KYPBUIBIMCBI3IBIFEI, KAPOOHATTHI KyOa TOMBIPAKTHIH KEH Tapallybl KoHE TOMEH TaOWFU KYHapJibl-
JBIFEL. ANalia KeHiHTT OHXBUIABIKTA IIOJICHTTEHYAIH aHTPONOTeH Al (PaKTOPhl MEH TOMBIPAK JIETPATAIMSICHl 0AChIM
OoIFaH/IBIKTaH, €JI/IiH arpapIiblK CAJIACHIHBIH 1aMybIHa J]a 9cep eTy/e.

Herpananus yzaepici TOMBIPaKTHIH KYHAPJIBUTBIFRI MEH OHIMIUTITIH TOMEHICTE/II JKOHE COMKECIHIIE TOMBIPAK
KAMBUIFBICBIHA, TYTAacTail aybUIIapyallblUIbIK CEKTOPBIHA Kepi ocep eTexdl. bapnblk eric ankaObIHIA T'yMYCTBIH
KOFAJIFaH/IBIFBI OaliKasa b, ajl CyapbUIMAUTBIH eric ankaOsl 11,2 MITH Ta KYpFaKIIBUIBIK CalapblHAaH MeJIeHTTeHEe ],
cyapMautsl erictik xepiep — 0,7 MitH Ta, cyapmaisl ericTik xep (31,3%) TonbIparblHBIH YIITEH Oipi JEpIiIiK COpTaH-
JTaHFaH JKOHE oap Ty37b! menmi kebewreni. ConsiMeH Katap, Coipmapus, Ly, Ine sxone KapaTtan esenaepinin cyap-
MaJIbl TOTIBIPAFHI /1 IeJIIeHe 0acTa/Ibl.

Kazakcranma Oykin aymakTeiH 280 MIUIMOHBIHBIH 165 MWDIHOH TEKTaphl IIOJ JKOHE KapThUIai IIeJ 30Haa-
pbIHa >Karajapl. TaOWFu >kapThUIAl e kKoHe IneJelTTeHy 30Hanapbl Kasakcran tepputopuschiHbH 70% aibin
KaThlp. byJl HEeTi3iHEeH OHTYCTIK jkoHE OaThlc aliMaKKa TOH, OHJAFbI TOMBIPAK MIOJICHTTEHYre OCHIM >KOHE KYMJIBI
MaccuBTi (32 MIIH. ra), copTaH (2,6 MITH. Ta), TakbIp xa3bIK (0,3 MIIH. Ta) OONBIT KeJeIi.

3eprreyne Kaszakcran mierineri mesieiiTTeHy MEH Kep JerpaJalisChIHBIH TaOWFW JKOHE aHTPOIIOTCHII
(akTOpIapbIHBIH ©3eKTi Mocenenepi, COHBIMEH KaTap, Oy YpIicTepHi YIIBIKTBIPAThIH HeTisri Qakropiap
KapacTeIpbutaabl. KazakcTaHAarbl TOIBIPAK JKAMBIIFBICHIHBIH Ka3ipri >Karaaibl TajJaHbIN, II6JCHTTEHIeH MXOHE
JIerpaalysiIaHFaH TOMBIPAK KapTachl KYPacThIPBUIIbI.

YJIKeH TeppuTOpUsUIApIbIH II6JEHTTEeHYl TONBIPAKTHIH JIACTAHYbI, TY3JaHybl, jkep OeTi KoHe >KepacThl CybI
caniapblHaH 0oJaThiH OaTnak, Spo3ust (Cy, Kell) MeH OCIMIK >KaMbUIFBICBIHBIH JIeTPaJallisIChIHAH, KaJIbl aiiMak-
TaFrbl OMOJIOTHSUIBIK OHIMIUTIKTIH TOMECHIEY callapblHaH Maijaa Oomaisl. ToIbIpak »KaMBUIFBICHIHBIH Ka3ipri ’Kar-
JAWBIH Tajjay >KYMBICTapbl JKep JAerpa/laliMsChIHBIH KAapKBIHIBUIBIFBIH KepceTTi. KazakcTan TeppHUTOPHSCHIHBIH
43%-b1 aliTapibIKTal Jopexenie erpaganusa yubiparat; 14% »xalblIbIM sKepIiep KypAen Jerpajalus 1apexeciHe
JKETKEH HeMece TOJbIK Jaerpajauusuianrad. Kazakcran aymarbiHbIH 76,3% opraiia, aWTapibIKTail jKOHE KaTTbl
nepeskerie mesneirtenreH. COHbIMEH Katap, eric ajKarTapblHIaFb! JeqIIsiuns, SpO3Hs KOHE TOMBIPAKTHIH TY3/aHybl
CEKUIJII JKaFBIMCHI3 YAEPICTEpIiH JaMy callapblHaH KYPFaK JKOHC Jajla aiMarbIHBIH KOIl OeJIiri IMIeNeHTTi OOk
Kenenl.

Apan teni3i aynanbiH, Contyctik Kacnuiinin e skepiiepi skoHe OHTYCTIK bankamn TombIparbiH KapKbIHIbI
II6JIJICHTeH XKaHE TOIBIPAFhI TY3/IaHy yJiepici MeH aedsiuunsra yIplparaH aylaniap peTinae KapacTelpyra 0oabl.

Kemmenni meneiitreny Typi OackiM opi pecnyOnuka aymarblHbH 464,0 MbIH kv, srEn 17% ansin JKaTbIP.
[eneliTrenyain Oy TYpiHE TONIbBIPAaK IEH ©CIMAIK KAMBUIFBICHIHBIH JETPalallUsiChl HEMECE TOJIBIK Oy3bLIy TEXHO-
TEHJIi 9Cep €Ty >KaTabl.

Tyiiin ce3aep: TombIpak ACTpadalusIChl, OJICHTTeHY, apuaTi aynaH, KasakcraH.
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*Kasaxckuil HAIMOHATBHBIH yHUBEPCUTET NM. alb-Dapabi, hakysisTeT reorpadum
U IpUpoLIoNoab30Banus, Anmartsel, Kazaxcran;
*Tocynapcraennas Kmouesas JlaGopaToprst DKONOTHs MycTEHE # Oa3HCoB,
CuHBIRBSHCKUHN HHCTHUTYT 3Kojorun U reorpadun AH KHP, Ypymun, Kurait

OIIYCTBIHUBAHUE U JETPAJALINS 3BEMEJIb B KASAXCTAHE

AnHotanus. [Ipobnema perpamanny 3eMenb SBISETCS OYEHb aKTyaJbHOH BO BCEM MHpE, B TOM UHCIC U B
Kazaxcrane. I ocoboe BHUMaHUE yAenseTcs H3YUCHUIO IPOOJIEM OCBOCHUS JETPaANPOBAHHBIX 3eMelb. OMyCThIHN -
BaHWE M Jerpajanus 3eMesb SIBISIETCS OOBIYHBIM IIPOIECCOM B 3aCyIUIMBBIX W IIOJMY3acCyIIIMBBIX PETHOHAX
KazaxcTtana, 0cOOEHHO B I0)KHBIX paiOHaX, I7I€ paiOHBI TTOKPHITHl OOJIBIIMMHU PA3HOBUAHOCTSIMH THIIOB ITyCTHIHb. B
IYCTBIHAX TMOYBOOOpAa3yIOIIMEe MPOLECCH MPOTEKAIOT B YCIOBHSX OCTPOM HEXBATKH BOJABI M BBICOKOTO YPOBHSA
JIETpafalliii ¥ OITyCTHIHUBAHKS MOYBEL. OCHOBHBIMH HPHUPOJHBIMU (paKTOpPaMH 3THX MPOLECCOB SBISIOTCS PABHHH-
Hasi MECTHOCTb, BBICOKas CTEINCHb 3aCyIUIMBOTO KJIMMAaTa, 3aCOJEHHOCTh M OECCTPYKTYPHOCTH MOYB, IIHPOKOE
pacrpocTpaHeHHe OypbhIX KapOOHATHBIX IOYB M HHU3KOE COAEPKAHME ECTECTBEHHOTO IIofopoaus mous. OnHako
AHTPOTIOTEHHBIE (PAKTOPHI OMYCTHIHUBAHUS W JETPAAAIMH TTOYBBI CTAIN JOMHHUPYIONIMMH B IOCIEIHUE JECATHIC-
THSI, UTO CKa3bIBACTCS HA Pa3BUTHH arpapHON OTpPacii CTPAHBL.

[Iponecc nerpamayy NPUBOANUT K CHIDKEHUIO TNIOAOPOIUS M MIPOILYKTUBHOCTH MOYB M, COOTBETCTBEHHO, HEra-
THUBHO BJIMSIET HA COCTOSIHHME ITOYBEHHOTO IIOKPOBA M arpapHOro CeKTopa B IeiaoM. Ha Bcex MaxoTHBIX 3eMILIX
HaOmoaeTcs moTepsl ryMyca, IpHUYeM B IpeeliaXx HeOpOLIaeMOi IMallHW OITyCTBHIHEHO 3a CYET JeryMU(HUKALUH
11,2 mimH.Ta, opomaemoii mamHu — 0,7 MITH.Ta., TOYTH TPETh IUTOManu moyB opomaemoit namau (31,3%) 3aconeHa,
YTO BeIeT K YBEIMUYCHUIO COJOHYAKOBBIX IYCTBIHb. KpoMme TOro, OIyCTBHIHMBAHHE TaKKe IPOrpECcCUpyeT Ha
opolIaeMbIx mousax AenabT pexk Coiprapsu, Ly, Mnu u Kaparan.

B Kazaxcrane 165 muH rektapoB 3eMenb U3 280 MIIH BCeil TEPPUTOPUHU — ATO IMYCTHIHHBIE U TOJIYNYCTHIHHBIE
30HBL. [IpupoaHbIe MOMYITyCTEIHHBIE U ITyCThIHHBIE 30HBI 3aHUMAarOT o4ty 70 % Teppuropun Kasaxcrana. B ocHoB-
HOM 3TO IOXKHBIE W 3allaJiHbIe PErHOHBI, KOTOpBIE HanOoJiee MOABEPKEHBI M3MEHEHUSIM TTOYBEHHOTO COCTOSHHS H
TIOKPBITHI MECYaHBIMU MaccuBaMH (32 MiH.ra), coloH4YakaMu (2,6 MIIH.ra) W IUIOCKMMH PaBHHUHAMH C TaKbIpaMH
(0,3 muH.Ta).

B nccnenoBaHnn paccMaTpHBAIOTCS aKTyalbHBIE TIPOOJIEMBI IPUPOIHBIX U aHTPOIIOTEHHBIX (PaKTOPOB OIYCTHI-
HUBAHUS ¥ JIETPAJalliy 3eMelb B npezenax KasaxcraHa, a Takke OCHOBHBIE (haKTOPHI, yCYT'YOJISFOIIME 3TH MpoLec-
CBI, JJaHBl aHAJIM3bl COBPEMEHHOTI'O COCTOSHMS ITOYBEHHOrO MOKpoBa B KasaxcraHe, cocTaBieHa KapTa OITyCTHIHH-
BaHMs M jerpaganuu oy Kazaxcrana. ONMyCTHIHMBaHHE OTPOMHBIX TEPPUTOPHH COINPOBOXKIAETCS 3arps3HEHHUEM
MIOYBBI, 3200JJaYMBAHNEM TIOBEPXHOCTHBIMHU M TIOJ3EMHBIMH BOAAMH, 3aCOJICHHEM IOYBBI, Spo3Heil (BomHas!, BETPO-
Basi), Jerpafanieil pacTUTEIBHOTO ITOKPOBA, OCYIICHHEM W CHIDKCHHEM OOIIEH pPernoHalbHON OHOJIOTHYECKOH
€MKOCTU. AHAJIU3 COBPEMEHHOT'O COCTOSIHUSI IOYBEHHOT'O ITOKPOBA MTOKAa3aJl UHTEHCUBHYIO JAErpajalulo 3eMeib. 43%
Tepputopud KaszaxcraHa B 3HaYMTENLHOM CTENEHHM MOJBEp)KEHBI Jerpamanuu; Oonee 14% mnactOuim mocTuriu
KPUTHYECKOHN CTEINEHHU JIerpajaliiy WK MOJHOCTBIO JerpagupoBany, 76,3 % teppuropun Kazaxcrana mojaBep:xeHO
OITyCTHIHMBAHHUIO YMEPEHHOHN, 3HAUMTEIILHON U CHIIbHOM creneHsM. [Ipndem Gosibinasi 4acTb TEPPUTOPHH CO 3HAYU-
TENbHOM CTENEHBI0 OMYCTHIHMBAHUS XapaKTepHA CYXOCTEMHOM M CTEMHOI 30HaM 3a CUeT Pa3BUTHs HETaTUBHBIX
MIPOLIECCOB, TAKUX KaK Ae(UISAIHs, 3pO3HUs U 3aCOJICHNE MTOYB B IPe/ieNIaX MaXOTHBIX 3eMellb.

Paiion Apanbsckoro mops, myctsiHu CeBepHoro Kacmus m IOsxHoro banmxama MoOXHO paccMaTpHBaTh Kak
PpaiioHBI HHTEHCUBHOTO OITyCTBIHMBAHUS MOYB, IIPOLIECCOB 3aCOJICHHS U Ae(ISAINH OYB.

KommnekcHblil TUI OMyCTBIHMBAHHUS SIBISETCS BEAyIIMM M 3aHuUMaeT 464,0 ThIC.KM? (17%) Teppuropun
pecrryOnuky. JIaHHBINA THII OIYCTHIHMBAHWSI BKJIFOYAeT TEXHOT€HHOE BO3JICHCTBHE C Jerpajaldeidl MM IIOJHBIM
pa3pylieHHEM NOYBEHHO-PACTUTENBLHOIO CIIOS.

KiroueBble cioBa: nerpajganys no4s, OMyCTHIHUBAHUE, apUIHbIN peruoH, Kasaxcras.
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