ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

KA3AKCTAH PECITYBJIMKACKI
YJITTBIK FhUIBIM AKAJIEMUSCHIHBIH

XABAPIDbI ChbI

BECTHUK THE BULLETIN

HAIIMOHAJILHON AKAJTEMUN HAVK THE NATIONAL ACADEMY OF SCIENCES
PECITYBJIMKU KA3SAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

PUBLISHED SINCE 1944

S

SEPTEMBER — OCTOBER 2020

ALMATY, NAS RK



2 Clarivate

Analytics

NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybniukacbkl ¥nmmbiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fblfibIMU XypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabbindaHraHbIH xabapnatidbl. byn uHdekcmeny 6apbicbiHOa Clarivate Analytics KoMraHusiCbl XypHarobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
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XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmbiK YWiH eH e3eKmi oHe
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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, Ile 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].
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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 mln ha, and in the dried -up bottom of Aral Sea it is 1.5 mIn ha, of which saline march soils occupy
0.8 mln ha. In contrast to other natural zones, these vast areas are occupied by sand (17.5 mln ha), saline
soils (2.6 min ha) and takyr plains (0.3 mln 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 mln 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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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, Ile 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 IHOJIEUTTEHYI )KOHE JETPAJIAIIUATA YIIBIPAYbI

Annoranust. JXXep perpananmsicel Macelneci TyHHuexy3iMeH Koca, Ka3akcrania na esekri. Jlerpaganusra yuibl-
paraH JKepJi Urepy MOCeleciH 3epTTeyre epekiie KeHin OesiHeni. JKepiH HIenedTTeHyl jXoHe Aerpaualusra
yuisipaybl KazakcTaHHBIH KypFaK JKOHE jKapThUIail KypFak ayJaHAapblHIa, ocipece, aimyaH Typ:ii mien OackiM
OHTYCTIK aylnaHaapia KaJbIThl jKaraaid Oonbin caHaiansl. Illenge Tombipak Ty3uny ypaicTepi cy jKeTiCHereHzie,
TOMBIPAK JKOFapFbl ACHICH/IC Aerpadalisara YIlbIparaHaa KoHe MeJCHTTeHIeHae Kype Oactaiasl. by ypaicrepain
HeTi3ri Taburu (GaxKTopIapel — COJM JKEPIiH Ka3bIK OOTYBI, KOFApPBl TOPEKEIET] KIMMAT KYPFaKIIBUIBIFBI, TOMBIPAK
TY3JBUIBIFBI MEH KYPBUIBIMCBI3JBIFbI, KAPOOHATTHI KyOa TONBIPAKTHIH KEH Tapalybl )KOHE TOMEH TaOWUFU KYHapJIbl-
JBIFBL. ATlaiiia KeHiHT1 OHKBUIABIKTA MIOJICHTTEHYAIH aHTPOIOTeH I (PaKTOPBI MEH TOMBIPAK erpajalisichl 0achiM
OoJFaHBIKTaH, eNJIH arpapJiblK calachiHbIH JaMybIHA JIa dCep eTy/Ie.

Jlerpaganusi yaepici TONMBIPAKTHIH KYHAPIBIIBIFBI MEH OHIMAUIITIH TOMEHICTEl KoHEe COWKECIHIIE TOTBIPAK
KAMBUIFBICHIHA, TYTACTAall aybUIIAPyallbUIBIK CEKTOpbIHA Kepi ocep ereni. bapiblk eric ankaOblHIa T'yMyCTbIH
YKOFaJIFaHABIFbI OaifKaapl, ajJ CyapblIMalTBIH eTic ankaos! 11,2 MITH Ta KypFaKIIBUIBIK CalJapblHaH MeIeHTTeHe ],
cyapmaisl ericTik xepiuep — 0,7 MitH ra, cyapMainsl ericTik sxep (31,3%) TombIparbIHBIH YIITEH 0ipi JepiiK cCopTaH-
JTaHFaH JKoHE oap Ty3/s! el kedeitreni. ConsiMeH Katap, Ceipnapus, Lly, Ine sxone Kapartan e3enaepinig cyap-
MaJibl TOTIBIPAFHI JIa [IeJIeHe OacTabl.

Kazakcranma 6ykin aymMakTsH 280 MIJUTHOHBIHBIH 165 MIIIIIOH TeKTaphl IIOJT JKOHE KapThUIal 16l 30Haia-
peiHA KaTaapl. TaOWFHM >KapThUIAll 16N KoHE MIeJeUTTeHy 30Hajmapel Kazakctan tepputopusceiHblH 70% amsin
XKaTelp. by Heri3iHeH OHTYCTIK jkoHE OaThiC aiiMaKKa TOH, OHIAFBl TOMBIPAK IIOJICHTTEHYre OeiiM >KOHE KYMJIbI
MaccuBTi (32 mMitH. Ta), copTaH (2,6 MITH. ra), TakbIp *ka3biK (0,3 MITH. ra) OOJBIT Kenei.

3eprreyne KaszakcrtaH mieriHieri IMeIeHTTEHY MEH JKep JerpajalisiCHIHBIH TaOWFU JKOHE AaHTPOMOTCHII
(bakTOpIapBIHBIH ©3€KTI Mocenenepi, COHBIMEH KaTap, Oy YpIiCTepAl VYIIBIKTBIPATHIH HEri3Ti (akTopiap
KapacThIpbutajibl. KazakcTaHaarbl TOIBIPAK KAMBUIFBICHIHBIH Ka3ipri Kardaibl TaJJIaHbIIN, IIOJCUTTEHIeH MXOHE
JlerpaalysiyiaHFaH TOMbIPAK KapTachl KypacThIPbUIIbI.

YJIKeH TeppUTOPHSIIAP/IbIH LIOJICHTTeHY1 TONBIPAKTHIH JACTAHYBI, TY3/IaHybl, XKep OeTi JKOHE JKepacThbl CYbI
cangapelHaH OoyaThIH OaTmak, 3po3us (Cy, JKel) MEH OCIMIK JKaMBUIFBICBIHBIH JIeTPalallisIChIHAH, JKaJIbl aiiMak-
Tarbl OMOJOTHAIBIK OHIMAUTIKTIH TOMEHACY calmapblHaH Haiga 6omamsl. TombIpak >KaMBUIFBICBIHBIH Ka3ipri JKar-
JAbIH Tajjay >KYMBICTapbl JKep AerpalalMsChiHbIH KapKbIHIBUIBIFBIH KopceTTi. Ka3akcTtaH TeppUTOpPHUSICHIHBIH
43%-p1 alTapIBIKTAN JOpexkeae Aerpafanusara yiusiparas; 14% sxalbuIbIM sKepiiep Kypaesi Jerpaganus 1opeKecine
KETKeH HeMece TOJBIK Nerpamanusianrad. Ka3akctaH ayMmarbiHbIH 76,3% opramma, aiTapabIKTaid jKOHE KaTThI
Jopexese meneiittenred. COHbIMEH KaTap, eric ajaKanTapblHAAFbl AeIIsHs, dPO3Hsl )KOHE TONBIPAKTHIH TY3/1aHYbI
CEeKIJIIi JKaFbIMCBI3 YAEpICTEPiH AaMy CalllapblHAH KYpFaK oHE Jajila alMarbIHBIH KOm OeJIiri MeJedTTi OOoJbI
KeJei.

Apan teHi3i aynansiH, Contyctik Kacrmiinin menmi sxeprepi skone OHTYCTIK bamkam TomsIparsiH KapKbIHIBI
II6JIZICHT€H YKOHE TOIBIPAFBI TY3/IAaHy yepici MeH aedJisiiusiFa yiblparaH ayiaHiap peTinie KapacTeipyFa 0osa bl

Kemenni meneiitreny Typi 6aceiM opi pecryOnmka aymMarblHBIH 464,0 MBIH KM%, sFHH 17% albIm KaThip.
[HeneifrrenyaiH Oy TypiHE TOMBIPAK MEH OCIMIK KaMBUIFBICBIHBIH JETPATalUsAChl HEMECe TONBIK Oy3bITy TEXHO-
TeH/Ii 9cep eTy >KaTasbl.

Tyiiin ce3nep: TonbIpax Ierpaaanuscel, MOJISHTTEHY, apuari ayaaH, Kazakcras.
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OIIYCTBIHUBAHMUE U JETPAJAIIMSA 3EMEJIb B KASAXCTAHE

AnHoTanus. [IpoGnema nmerpamanuy 3eMenb SIBISETCS OUY€Hb aKTyaJbHOH BO BCEM MHpPE, B TOM YHCIE U B
Kazaxcrane. 11 oco6oe BHUMaHNE yaeNseTcs] M3Y4YSHHUIO MPOoOIeM OCBOCHHUS ACTPAIHPOBAHHBIX 3eMelb. OMmyCThIHA-
BaHWE W JAETpajanus 3eMeNb SBIISETCS OOBIYHBIM IPOIECCOM B 3aCYNUIMBBIX W IOTYy3aCyIUINBBIX PErHOHAX
Kazaxcrana, 0COOEHHO B I0XKHBIX paifoHax, ryie padoHbl MOKPHITHI OOJIBIIMMHU Pa3HOBUAHOCTSIMU THIIOB IyCThIHb. B
MYCTBIHAX MOYBOOOPA3YIOIINE IMPOLECCH MPOTEKAIOT B YCIOBUSIX OCTPOM HEXBAaTKH BOJBI M BBICOKOI'O YPOBHS
JIeTpaiallii ¥ OMyCTHIHUBaHMUA NOYBBL. OCHOBHBIMH NPHUPOAHBIMH (HaKTOPAMH ATHX IIPOIECCOB SIBIISIOTCS pPaBHHUH-
Hasi MECTHOCTh, BBICOKAasi CTENEHb 3aCyIUIMBOTO KJIMMAaTa, 3aCOJCHHOCTh M OECCTPYKTypHOCTh IOYB, IIMPOKOE
pacmpocTpaHeHrne OypbIX KapOOHATHBIX TOYB W HHU3KOE COJEp)KaHWE eCTECTBEHHOTO IUTofopomus moduB. OmHaKo
AHTPOIOTreHHbIe (haKTOPBI OIYCTHIHUBAHUS U JIETPAJalliy MOYBbI CTAJIH JOMUHHUPYIOIIUMH B MOCICIHUE JECATHIIC-
THS, 9TO CKa3bIBAETCS HA PA3BUTHH arpapHON OTPACIH CTPAHBI.

[Iporece merpamanuy NPUBOANT K CHIKEHHIO TIOJOPOANS W MPOAYKTUBHOCTH MIOYB M, COOTBETCTBEHHO, HETa-
TUBHO BIIMSET HA COCTOSHHE ITOYBEHHOTO IMOKPOBA M arpapHOTO CEKTOpa B IeJioM. Ha BCeX MaxOTHBIX 3eMIIIX
HaOII0OHaeTcsl MoTepsl ryMyca, IpUdeM B IpefesiaX HeOpOIIaeMOW MAaIlHU OMYCTBIHEHO 3a CUeT JeryMH(pHKannu
11,2 mna.Ta, opomaemMoit namuu — 0,7 MITH.Ta., TIOYTH TPETH TUIONIAAN MOYB oporraemoi namman (31,3%) 3aconena,
9YTO BENET K YBEIMYCHHWIO COJOHYAKOBBIX ITyCTBIHb. Kpome TOro, OIyCTHIHMBAaHHE TakKXe HpPOTpPecCHpyeT Ha
opomaeMbIx ouBax aenbT pek Ceiprapeu, Ly, Mnn u Kapartai.

B Kazaxcrane 165 muH rekrapoB 3emens u3 280 MITH Bcelf TEpPPUTOPHUN — 3TO MYCTHIHHBIC U TTONYITYCTHIHHBIE
30HBL. [IpupoHbIe MOMYyCTRIHHBIE U IyCTHIHHBIE 30HBI 3aHUMaloT noutu 70 % teppuropuu Kazaxcrana. B ocHOB-
HOM 3TO IOXHBIE M 3allafHbIe PETHOHBI, KOTOPhIE HanmboJiee MOIBEPKEHbI U3MEHEHUSM ITOYBEHHOTO COCTOSHHSA U
MOKPBITHI TTeCYaHbIMU MaccuBaMmu (32 MITH.ra), cojloHYakaMmu (2,6 MITH.ra) W IJIOCKMMH PaBHUHAMH C TaKbIpaMu
(0,3 mnH.TQ).

B unccnenoBanny paccMaTpUBAIOTCS aKTyaslbHbIE MPOOJIEMBbI IPUPOIHBIX U AHTPOIIOTEHHBIX (PAKTOPOB OMYCThI-
HUBaHHA U JETPajalliyl 3eMelb B npeaenax Kasaxcrana, a Takke OCHOBHBIE (PAKTOPEI, YCYT'YOIISIOINE 3TH MPOIIeCc-
CBI, JTaHBI aHAJIM3BI COBPEMEHHOTO COCTOSHUS MOYBEHHOTO IMOKpoBa B Ka3zaxcrane, cocTtaBieHa KapTa OIyCTHIHH-
BaHUS W Jerpaganuu mouB Kazaxcrana. OmycThIHHBaHHE OTPOMHBIX TEPPUTOPHUN CONPOBOXKIACTCS 3arpsi3HCHHEM
MOYBBI, 3a00TaYMBAHNEM TTOBEPXHOCTHBIMU H MOJI3€MHBIMU BOJAMH, 3aCOJICHHEM ITOYBBI, 3pO3Hed (BOIHAS, BETPO-
Basi), Jerpajaluell pacTUTEIbHOrO TOKPOBA, OCYIICHHEM M CHW)KEHHEM OOIlIeH perdoHajJbHOW OMOJIOrnuecKon
€MKOCTH. AHAJIN3 COBPEMEHHOTO COCTOSIHHS TOYBEHHOTO IMTOKPOBA ITOKa3aJl HHTCHCUBHYIO JeTpaganuio 3eMenb. 43%
Tepputopun KazaxcraHa B 3HAYMTENBHON CTENEHH IOABEP)KEHBI Herpajanuud; Oomee 14% mactOmmy moCTHIIIN
KPUTHYECKON CTENEeHH AErpajalliyl WIX MOJHOCTBIO AerpaaupoBain, 76,3 % tepputopnn KazaxcraHa moaBepKeHO
OIIYCTHIHMBAHUIO YMEPEHHOH, 3HAUNTENIFHOW U CHIBHOH cTeneHsaM. [lpudemM Oombimas yacTe TEPPUTOPHUU CO 3HAUH-
TETBHOM CTENEHBI0 OMYyCTHIHMBAHUS XapaKTepHa CyXOCTEHMHON M CTENMHOIM 30HaM 3a CUET Pa3BUTHS HETAaTHBHBIX
MIPOIIECCOB, TAKMX KaK Ae(ISAIISL, SpO3Usl U 3aCOJICHHE TIOYB B MTPEeiaX MaXOTHBIX 3€MeIb.

Paiton Apanbckoro mops, mycteiHu CeBepHoro Kacmms m FOxnoro bamxama MOXXHO paccMaTpuBaTh Kak
paiioHBI MHTEHCHBHOTO OIIYCTHIHMBAHHUS TIOYB, IIPOIIECCOB 3aCOJICHUS U Ae(DISAIMN TOYB.

KoMmrutekcHBI THIT ONMYCTHIHMBAHHSA SBIAETCS BeOyIIMM M 3aHumaer 464,0 toic.kM> (17%) Tepputopum
pecriyonuku. J[aHHBI THO OMYCTHIHMBAHMS BKJIIOYAET TEXHOTEHHOE BO3ICHUCTBHE C JeTpamallfield TN ITOJHBIM
pa3pymeHHeM TOYBEHHO-PACTUTENFHOTO CIIOSL.

KuroueBble cjioBa: erpagamnys o4YB, ONMyCTHHUBaHUE, ApUAHBINA pernoH, Kasaxcran.

— 101 =——



Bulletin the National academy of sciences of the Republic of Kazakhstan

Information about authors:

Issanova Gulnura, PhD in Natural Sciences (Physical Geography), scientific secretary at the Research Center
for Ecology and Environment of Central Asia (Almaty) and PostDoc at the Al-Farabi Kazakh National University,
Almaty, Kazakhstan; gul nur.777@mail.ru; https://orcid.org/0000-0002-4496-0463

Saduakhas Amandyk, Bachelor in Geodesy, Junior Researcher, U.U. Uspanov Kazakh research Institute of Soil
Science and Agrochemistry, Almaty, Kazakhstan; Amandyk.Saduakhas@mail.ru; https://orcid.org/0000-0002-3083-
5135

Abuduwaili Jilili, Doctor in Geography, Professor, Deputy Director at the Xinjiang Institute of Ecology and
Geography, Chinese Academy of Sciences, an Executive Director at the Research Center for Ecology and
Environment of Central Asia (Almaty), and a foreign academician of the Academy of Agriculture of Kazakhstan,
Almaty, Kazakhstan; jilil@ms.xjb.ac.cn; https://orcid.org/0000-0001-8483-1554

Tynybaeva Kuralai, PhD of Soil Science and Agrochemistry, Junior Researcher, U.U. Uspanov Kazakh
research Institute of Soil Science and Agrochemistry, Almaty, Kazakhstan; kurash 88@mail.ru;
https://orcid.org/0000-0002-9956-2139

Tanirbergenov Samat, PhD of Soil Science and Agrochemistry, scientific secretary U.U. Uspanov Kazakh
research Institute of Soil Science and Agrochemistry, Almaty, Kazakhstan; tanir sem@mail.ru
https://orcid.org/0000-0002-6403-0984

REFERENCES

[1] National Atlas of Kazakhstan (NAKZ), 2010. Vol. 3. Environmental and ecology (in Russ.).

[2] Faizov K.S., Kenenbaev S.B., Mamutov Zh.U. 2006. Geography and ecology of the soil in Kazakhstan. Kazak
Universiteti, Almaty. 348 p. (in Russ.).

[3] Iskakov N.A., Medeu A.R. 2006. Republic of Kazakhstan. Environment and ecology. Almaty. Vol. 3. 289 p. (in Russ.).

[4] UNDP, 2002. Human Development Report, Kazakhstan.

[5] Danayev E. 2008. Feasibility of Wind Energy Development in Kazakhstan. Technical-Economical Analysis of Wind
Farm Construction in the Almaty Region. MSc Thesis, Energy Systems and the Environment. Strathclyde University, United
Kingdom. P. 1-134.

[6] Vilesov E.N., Naumenko A.A., Veselova L.K. 2009. Physical Geography of Kazakhstan. Almaty, Kazakh University.
362 p. (in Russ.).

[7] Asian Development Bank (ADB), TA No 3898-KAZ “Participatory Rural Sector Planning and Development”, February, 2003.

[8] Almaganbetov N., Grigoruk V. 2008. Degradation of soil in Kazakhstan: Problems and Challenges. Soil Chemical
Pollution, Risk Assessment, Remediation and Security. P. 309-320.

[9] Pankova E.L, Aidarov LP., Yamnova I[.A., Novikova A.F., Blagovolin N.S. 1996. Natural and human-induced
salinization of soils in the Aral Sea basin: Geography, Genesis and Evolution. V.V. Dokuchaev Soil Science Institute. M. 186 p.
(in Russ.).

[10] Mueller L., Saparov A., Gunnar L. (Eds) (2014) Novel Measurement and Assessment Tools for Monitoring and
Management of Land and Water Resources in Agricultural Landscapes of Central Asia. Springer.

[11] Faizov K.Sh., Tapalova A.S. 2003. The ecological crisis in Aral Sea region and their solution problems. Almaty. 110 p.

[12] Issanova G., Abuduwaili J., Kaldybayev A., Semenov O., Dedova T. 2015. Dust storms in Kazakhstan: Frequency and
Division. J of the Geolog Soc of India. Vol. 84, Issue 4.

[13] Medeu A.R., (Eds). 2010. Republic of Kazakhstan. Vol. 3. Environment and Ecology. Almaty. 520 p. (in Russ.).

[14] Gamalero E., Berta G., Bernard R.G. 2009. The use of Microorganisms to Facilitate the Growth of Plants in Saline
Soils. Microbial Strategies for Crop Improvement. P. 1-22.

[15] Lopatovskaya O.G., Sugachenko A.A. 2010. Soil melioration. Saline soils. Irkutsk. 101 p. (in Russ.).

[16] Pachikina L.I., Osina A.N., Kolesnikova N.T. 1975. Water and salt regime of the saline soils in the lower reaches of the
Ural river. Alma-Ata.

[17] Kovda V.A. 2008. Problems of desertification and soil salinization in arid territories of the world. M., Nauka, 415 p. (in Russ.).

[18] Borovsky V.M. 1982. The data concerning salt-affected soils and halo-geochemical provinces of Kazakhstan. Nauka,
KazSSR. 253 p. (in Russ.).

[19] Munns R. 2009. Strategies for Crop Improvement in Saline Soils. Salinity and Water Stress. Ch. 11. P. 99-110.
[20] Glinka K.D. 1931. Soil science. M.-Leningrad (in Russ.).
[21] Getroids K.K. 1955. Selected works, Parts 1-3. M. (in Russ.).

[22] Issanova G.T., Abuduwaili J., Mamutov Zh.U., Kaldybaev A.A., Saparov G.A., Bazarbaeva T.A. 2017. Saline Soils
and Identification of Salt Accumulation Provinces in Kazakhstan. Arid Ecosystems, Vol. 7, N 4. P. 243-250.

[23] Saparov A.S., Faizov K.Sh. 2006. Degradation and soil conservation problems in Kazakhstan // Vestnik of Agricultural
Sciences of Kazakhstan. Almaty, Bastau. P. 22-26 (in Russ.).

[24] Ustemirova A, Suleimenov B. 2011. Contamination of arable land Pasture by heavy metals (Zn, Pb, Cd) in Maktaaral
district of the South Kazakhstan region.

[25] Otarov A., Ustemirova, Mamyshev M. 2007. Patterns of distribution of lead in the soil-plant system at different levels
of pollution // Journal of Research and results. Almaty. P. 141-145 (in Russ.).

— 102 ——



Bulletin the National academy of sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal—-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another language
are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Aca

demy of Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBumna opopmiieHHs cTaThU IS MyOJIMKALUK B )KypHaJIe CMOTPETh Ha CalTe:

www:nauka—nanrk kz
ISSN 2518-1467 (Online), ISSN 1991-3494 (Print)

http://www.bulletin—science.kz/index.php/en/

Penakropst M. C. Axmemosa, /]. C. Anenos, A. Axmemosa
Bepctka Ha kommbiotepe 4. A. A6opaxumosoii

IMoamucano B mevats 14.10.2020.
®opmar 60x881/8. bymara odcernas. [Ieuats — puzorpad.
21 n.n. Tupax 500. 3aka3 5.

Hayuonanvnas akademus nayx PK
050010, Anmamul, yn. Lllesuenxo, 28, m. 272—13-18, 272—13—-19



