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ANALYSIS OF THE DISTRIBUTION AND FORMATION
OF DESERTIFICATION PROCESSES IN KAZAKHSTAN
AND MEASURES FOR PREVENTION

Desertification is a consequence of a number of important processes occurring in arid and semi-arid
conditions. As a rule, the process of desertification of the territory of Kazakhstan and Central Asia is
considered in connection with the changes that occurred in its geological periods. The article discusses
the problems of desertification and measures to prevent it, since the desert zone occupies most of the
territory of Kazakhstan. Thus, it is one of the most susceptible regions of the world to desertification. In
our research work, we analyzed the main features of the desert and semi-desert zones of Kazakhstan, the
spatial distribution of the sensitivity to desertification of the territories of Kazakhstan, the processes of the
history of formation, the negative consequences of desertification and measures to prevent desertifica-
tion processes. The results of the analysis that most of the territory of Kazakhstan, especially in densely
populated southern and western regions, has a large number of desert and semi-desert lands, while these
regions are prone to desertification. As can be seen from the discussion of the negative consequences
of desertification, desertification and drought in Kazakhstan cause not only environmental, but also
economic and social problems. We also noticed that although measures to prevent desertification in Ka-
zakhstan were well applied in Soviet times, little time has been devoted to this issue since independence.
However, the results of the differentiation of materials show that over the past ten years a number of mea-
sures to combat desertification at the international and state levels have begun in Kazakhstan. One of the
urgent problems identified in the article is the incomplete implementation or suspension of some projects
to prevent desertification in Kazakhstan, a phenomenon that requires further in-depth study.

Key words: desertification, formation, distribution, prevention, measures
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KasakcraHngaen! weaeliTTeHy YpgiCTepiHiH TapaAybl MeH KaAbINTACYbIH
TaAgay >KoHe aAgbiH aAy wapaapbl

LLleAenTreHy — Kyprak >KoHe >KapTblAal Kyprak >Karaamaa 0OoAatbiH  Gipkatap MaHbI3Abl
npouecTepAiH, carpapbl. OaeTTe KasakctaH meH OpTasblk A3Ms ayMarbiHbIH LUOGAEMTTEHY YPAICIH
OHbIH TEOAOTMSIAbIK Ke3eHAepiHAeri GoAFaH esrepictepre 0OarlAaHbICTbl KapacTblpaAbl. Makaraaa
LUBAEMTTEHY NPOOAEMaAapPbl XXKOHE OHbIH, aAABIH aAy LAPaAapbl KApacTbipbiAaAbl, ce6ebi WeAAi aymak,
KasakcraH TeppuTOpUSCbiHbIH KoM GOAITiH aAbin xaTblip. COHABIKTAHAA SAEMAETI LUOAENTTEHYTe GeriM
anmakTapAbiH 6ipi 6oAbIN TabblAaabl. 3epTTey XKyMbICbiMbI3Aa 6i3 Ka3akCTaHHbIH, LOA >KOHE LUIOAENT
30HaAapblHbIH Heri3ri epeklueAikTepiH, KasakcTaH aymakTapblHbIH, LUOAEHATTEHY CE3iMTAAAbIFbIHbIH,
KEHICTIKTe TapaAyblH, KaAbINTacy TapWXbIHbIH MPOLIECTEPIH, LUOAENTTEHYAIH Kepi acepAepiH aHe
LUOAENTTEHY MPOLIECTEPIHIH, aAAbIH aAy LlapaAapbliH TaAAAAbIK. TaAAdy HOTUMXKEAEPI KOPCETKEHAEN,
KasakctaH aymarbiHbiH 6acbiM 6eAairi, acipece XaAkbl TbiFbl3 OpPHAaAACKaH OHTYCTIK >KoHe 06aTbiC
anMMakTapbiHAQ LUOA >KOHE LUOAENT XXEepAep eTe Kor, COHbIMeH 6ipre, OYA anmakTap WOAENTTEHyre
Geitim. LLleAeTTeHyAIH >KaFbIMCbI3 9CEpAEpiH TaAKblAayaaH, OarkaraHbiMbi3pal KasakcTaHAarbl
LUOAEMTTEHY MEH KYPFaKLWbIAbIK TEK DKOAOTUSIAbIK FaHa eMeC, COHbIMEH Bipre 3KOHOMMKAAbIK >KSHe
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A.X. MykaHoB

SAEYMETTIK MOCEAEAEPAI A€ TybIHAATHIM OTbIP. Tarbl 6ip GankaraHbiMbI3 KasakcTaHAQ WOAENTTEHYAIH
AAAbIH aAy Wwapanapbl KeHec oAaFbl Ke3iHAE YKaKCbl KOAFA aAbIHFAHbIMEH, EFreMEHAIK aAFaH >KbIAAAPAAH
6acran ofaH a3 KeHiA GeAiHreH. AereHmeH, MaTeprasAapAbl Capasay HOTMXKECI COHFbl OH XXbIAAAPAA
KasakcraHAa 6ipkaTap XaAblKapaAblk >XOHE MEMAEKETTIK AEHTEMAETT LLIOAENTTEHYMEH KYPECY LLapaAapbl
bactay aAraHblH KepceTeAi. MakaAapa aHblKTaAFaH ©3ekTi MaceAeAepaiH 6ipi — KasakcraHaarbl
LLUBAEMTTEHYAIH aAAbIH aAyFa apHaAFaH Kenbip kob6arapAbIH TOAbIK OPbIHAAAMAybl HEMECE OpTa >KOAAA
TOKTarn KaAybl, GYA KyObIAbIC OAQH BPi TEPEHAEN 3EPTTEYAI KaXKeT eTeAi.
Ty(iH ce3gep: LWOAENTTEHY, KAAbINTACY, aAAbIH aAy, TOMbIPak, AErpasaLMsChl, Ty3AaHy, LWapaap.
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AHaAu3 pacnpocTpaHeHust u (popMupoBaHUs NPOUECCOB ONYCTLIHUBAHUSI
B Kasaxcrane u mepbl no npegynpexkKgeHuio

OnycTbIHMBaHWE IBASIETCS CAEACTBMEM PSIAQ Ba>KHbIX MPOLLECCOB, NMPOMCXOAALLMX B 3aCYLUAMBbIX
M MOAY3aCYyLUAMBbBIX YCAOBMSIX. Kak mpaBWAO, mpoLecc onycTbiHMBaHWMS TeppuTtopun KasaxctaHa u
LleHTpaAbHOM A31K paccMaTPUBAETCS B CBA3M C UBMEHEHWMSIMM, MPOU3OLLEALLIMMU B €r0 FeOAOrMYeckmne
nepuoabl. B ctatbe paccmatpmBaloTcst IPOGAEMbI OMYCTbIHMBAHWUS U Mepbl ero NPOMUAAKTUKM, TakK Kak
MyCTbIHHAS TEPPUTOPUS 3aHUMAET GOAbLLYIO YacTb TeppuTopmm KasaxcraHa. [103TOMy OH SBASiETCS!
OAHMM 13 HanboAee MoABEP KEHHbIX OMYyCTbIHMBAHMIO PErMOHOB MMpa. B cBoeit uccaeaoBaTEAbCKOM
pabote Hamu OblAM MPOAHAAM3MPOBAHbI OCHOBHbIE OCOBEHHOCTM MYCTbIHHBIX M MOAYMYCTbIHHBIX 30H
KazaxcraHa, nMpoCTpaHCTBEHHOE pacripeAeAeHne 4UyBCTBUTEAbHOCTM OMYyCTbIHMBAHWUS TEpPUTOPUI
KazaxcraHa, npoueccbl McTOopuM (HOPMMPOBAHMS, HEraTMBHbIE MOCAEACTBUS OMYCTbIHMBAHUS W
Mepbl MPOQUAAKTMKM MPOLIECCOB OMYCTbIHMBaHUS. Pe3yAbTaTbl aHaAM3a MOKa3blBalOT, YTO GOAbLLAs
yacTb TeppuTopun KasaxcraHa, 0COGEHHO B I'YCTOHACEAEHHbIX IOXKHbIX M 3aMaAHbIX PervoHax, Mmeet
BGOAbLLIOE KOAMYECTBO MYCTbIHHBIX M MOAYMYCTbIHHbIX 3EMEAb, MPU 3TOM 3TU PErvoHbl MOABEPIKEHDI
onycTbiHMBaHMiO. Kak BUAHO M3  OOCYXXAEHUS HEraTMBHbIX MOCAEACTBMIA  OMYCTbIHUBAHMS,
OMNyCTbIHMBaHWE 1 3acyxa B KazaxcTaHe BbI3bIBAIOT HE TOAbKO 3KOAOTMYECKME, HO M IKOHOMUYECKME U
coumrabHble NPOOAEMbl. Mbl Tak>Ke 3aMETUAM, UTO, XOTS MEpPbI MO MPEAOTBPALLEHUIO OMYyCTbIHMBAHUS
B KasaxcTaHe XopoLuo NpYMEHSIAMCb B COBETCKOE BPEMS C MOMEHTa 0OpeTeHMsl HE3aBUCUMOCTM STOMY
BOMPOC ObIAO MaAO yAeAeHO Bpemsi. OAHAKO pe3yAbTaTbl AU depeHUMaLMM MaTEPMAAOB MOKa3bIBatoT,
YTO 3a MocAeaHMe AecsaTb AeT B KasaxcrtaHe Hauaacs psia mep no 6opbbe C onyCTbiHMBaHUMEM Ha
MEXAYHAPOAHOM M FOCYAQPCTBEHHOM YpOBHSX. OAHOM M3 aKTyaAbHbIX MPOOAEM, BbISIBAEHHbIX B
CTaTbe, SIBASIETCS HEMOAHOE BbINOAHEHME MAM OCTAaHOBKA HEKOTOPbIX MPOEKTOB MO MPeAOTBPALLEHMIO
onycTbiHMBaHMs B KaszaxcraHe, sBAeHUe, KOTOpoe TpebyeT AAAbHEMLIEro yrAyGAEHHOrO U3ydeHus.

KaloueBble caoBa: onycTbiHMBaHME, (DOPMMPOBaHME, NMPO(UAAKTIKA, AErpaAaLLMs MOYBbI, 3aCO-
AEHWe, Mepbl.

Introduction

Desertification is the process of depletion of the
Earth’s Crust due to a significant reduction in soil
fertility. Of course, desert areas are primarily dry,
sub-arid and arid climates, which are very sensitive
to human and animal activity, as well as climate
change. In areas affected by desertification, the soil
is eroded and saline, they lose their ability to retain
moisture, groundwater levels fall, and vegetation is
reduced or completely lost. Desertification, soil ero-
sion and drought are global problems. According to
the United Nations, arid lands cover more than 100
countries and 30% of the Earth’s surface. The Unit-
ed Nations Environment Program (UNEP) notes

that desertification has affected 36 million square
km of land and is a major international concern. Ac-
cording to the United Nations Convention to Com-
bat Desertification, the lives of 250 million people
are affected by desertification, and as many as 135
million people may be displaced by desertification
by 2045, making it one of the most severe environ-
mental challenges facing humanity.

Desertification is particularly prevalent in arid
and semi-arid regions because these areas are prone
to water shortages and are relatively sensitive to
climate change and human activities. (Huang, Yu,
Guan, Wang, & Guo, 2016). Desertification has be-
come a key ecological problem that hampering the
sustainable development of human society in the 21st
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century (Liang et al., 2021). It is known that desert
areas have rich natural and labor resources, so their
rational, gradual development should be considered
as the main, strategic reserve for the development of
society (Babaev, 2012). Drought leads to desertifica-
tion, and the lack of rain is an additional factor, there
is a common belief that the main causes are related to
human overuse of the environment (Aguirre-Salado
et al., 2012). Depending on the ecological situation,
the presence or absence of vegetation in the areas
and the degree of humidity indicate the degree of soil
degradation and susceptibility to desertification (Yes-
senamanova, Yessenamanova, Tlepbergenova, Abdi-
nov, & Ryskalieva, 2020). It has long been said that
desertification is mainly due to anthropogenic factors
such as the extensive development of irrigation net-
works, overuse of water for cotton, insufficient drain-
age, and degradation of ecosystems. In addition, the
desertification of large areas was accompanied by soil
and groundwater pollution and a decrease in the bio-
logical potential of the entire region (Eisfelder, Klein,
Niklaus, & Kuenzer, 2014). The main natural factors
of these processes are plain areas high degree of the
dry climate, soil salinity, carbonate, lack of struc-
ture and low natural soil fertility. However, in recent
decades, anthropogenic factors of desertification
and soil degradation have prevailed (Issanova, Sad-
uakhas, Abuduwaili, Tynybayeva, & Tanirbergenov,
2020). The serious problem of land degradation has
prompted all Central Asian countries to ratify the UN

Convention on Desertification, develop national ac-
tion plans (NAPs) to address the problem, and seek
resources for the NAPs’ realization (Simonett &
Novikov, 2010). Constant drought is a major factor
in the degradation and desertification of meadows in
Central Asia (Zhang et al., 2018). Desertification in
Kazakhstan has a negative impact on the country’s
ecology, agriculture and livestock. Prompt and ac-
curate identification of desertification areas is very
important in understanding the root causes of deserti-
fication in different regions of Kazakhstan (Hu, Han,
& Zhang, 2020).

The aforementioned problems also exist in the
territories of Kazakhstan. This is because desertifica-
tion is directly related to the natural areas of the coun-
try. The territory of the Republic of Kazakhstan is oc-
cupied by four natural zones. They are: forest-steppe
—2.5%, steppe — 26%, desert — 14% and semi-desert
— 44% zones (Beisenova, 2014). Deserts and semi-
deserts cover a large part of the country (Figure 1). In
turn, the impact of these natural areas on the process
of desertification can be proved by focusing on their
climatic features. This research work will build a new
technical framework for identification the process
through a comprehensive analysis of the main fea-
tures of desert and semi-desert zones in Kazakhstan,
spatial distribution of desertification sensitivity in
Kazakhstan, the formation processes history, analysis
of the negative effects of desertification and measures
to prevent desertification processes in Kazakhstan.
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Figure 1 — The overall distribution of the desertification in Kazakhstan territory

128



A.X. MykaHoB

Materials and methods

In this article, we analyzed the main features of
desert and semi-desert zones in Kazakhstan, spatial
distribution of desertification sensitivity in Kazakh-
stan, the formation history processes, the negative
effects of desertification and measures to prevent de-
sertification processes in Kazakhstan. First of all, we
described the main characteristics of desert and semi-
desert zones in Kazakhstan. Secondly, we analyzed
the spatial distribution of desertification sensitivity
in Kazakhstan by using the results from the former
researchers. Then we discussed the negative effects
of desertification from the perspective of Kazakhstan
and the whole World. Finally, we listed some effec-
tive measures to prevent desertification processes in
Kazakhstan and abroad. The methodological basis
of the research presented in this article is comprised
from information from periodicals, reference sources
and data from the Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the
Republic of Kazakhstan, Central Asia and China. The
research was carried out mainly using the methods
of descriptive, content analysis of documents. At the
same time comparative, geographical methods were
also used. Spatial maps were created using the QGIS
Desktop 3.14.1 with GRASS 7.8.3.

During analyzing the distribution and forma-
tion of desertification processes, a number of online
databases were reviewed. The review of documents
included all general reports, mission reports and
periodic reports produced in recent years as well
as some documents dating further back. News and
articles related to the topic of “desertification and
degradation” were also selected by using GOOGLE
CHROME BROWSER.

Results and discussion

The main features of desert and semi-desert
zones in Kazakhstan

Desert zone: It covers about 44% of the territory
of Kazakhstan - from the shores of the Caspian Sea to
the foothills of the highlands in the south - 120 million
hectares. In this zone, mainly sandy and loamy, rocky
deserts are widespread. Rocky deserts are not typi-
cal for Kazakhstan, they are found only in small areas,
for example, in the low mountains of Mangistau. The
desert zone is divided into northern and southern parts.
The northern deserts include the northern slopes of the
Ustyurt and Turan lowlands, the Betpakdala plateau, the
Moinkum and Balkhash sands, and the southern deserts
include the southern Ustyurt and the southern half of the
Turan lowland, which includes the Kyzylkum.

Table 1 — Types of deserts in the territory of Kazakhstan and features of their distribution. (Beisenova, 2014)

Main types Distributed areas

Description and features

Sandy desert | Sands of Kyzylkum, Aral Karakum, Moinkum,
Saryesik-Atyrau and Caspian lowlands, etc.

The sands here formed thousands of years ago on the
site of rivers and lakes.

Loamy
desert

It is found on the southern banks of the Ustyurt,

or adjacent to them.

Betpakdala and Syrdarya rivers, between sandy deserts

The lowlands of the Ustyurt are occupied by salt lakes,
brackish, saline and barren lands. They are formed
mainly by surface runoff.

and in the Ustyurt and Mangistau

Rocky desert | It is found in the south of Saryarka, east of Betpakdala

There are not many rocky or rocky deserts in
Kazakhstan. The vegetation of the rocky deserts is
similar in composition to the plants of the neighboring
desert.

The climate of the desert zones. The desert cli-
mate here is also very continental and very dry. Pre-
cipitation is very low, the average annual precipita-
tion does not exceed 200 mm. In some areas of the
desert, such as the Kyzylkum, annual precipitation
is less than 100 mm. Most of the precipitation falls
in the spring, and in summer there is very little rain
(mostly dry rain). Winters are cold, January frosts
reach -40 °C. Summer is very hot and dry. The av-
erage temperature in July is + 24 °C in the north,
+ 26 °C, + 28 °C in the south, + 30 °C, sometimes

up to + 45 °C. The surface of the sand heats up to
+ 70 °C in summer. Therefore, evaporation is pre-
dominant here. Pits and depressions are filled with
melted snow in the spring and dry in the summer
heat. No plants grow because thick salt scales form
at the bottom.

The soil of the desert zones. In the northern part
of the desert there is a brown soil with a 2.5% hu-
mus content, formed on a light loam. The thickness
of such soil is 30-35 cm. Gray-brown soils, which
contain only 1.0-1.2% of humus, are typical of the

129



DopMupoBaHe TYPUCTCKUX Ki1acTepoB Ha Teppuropun lllyunncko-boposckoit KypopTHOi 30HbBI

southern desert. Gray-brown soil is rich in minerals.
If the land is irrigated and fertilized, cotton, wheat,
and orchards can be harvested (Beisenova, 2014).

Semi-desert zone: The desert zone is a transi-
tional zone between the steppe and the desert zone.
The desert zone in Kazakhstan covers 2,900 km
from the banks of the Ural River to the Altai Moun-
tains. The main soil of the desert zone is light dark
brown. The amount of humus in the soil is 2-3%.
Decreased fertility compared to soils of other zones.
The desert areas of the country stretch for 2,900 km
from the Urals to the Altai, between the steppe and
desert zones. Constantly flowing rivers - Oil, Zhem,
Turgai, Sarysu, Ayagoz, most of the remaining riv-
ers are withdrawn in the summer. There are more
than 3,000 lakes, large and small. Most water is hard
or bitter.

The climate of the semi-desert zones. The climate
of the desert is dry, with little precipitation, with a
sharp continentality. Annual precipitation ranges
from 180 to 300 mm. Most of the precipitation falls
in late spring and early summer. In summer it is hot
all over the zone. The average temperature in July is
+ 22 °C, + 24 °C, sometimes up to + 40 °C. Winters
are cold, clear and frosty. The average January tem-

perature is -15 © C, -17 °C, the lowest temperature
(-50 °C) is recorded at the east of the zone.

The soil of the semi-desert zones. The main soil
of the desert is light brown soil with only 2-3% of
humus in the surface layer. To the south of the zone
it turns into brown and gray-brown soils. The soil
in the plains and depressions is saline (Beisenova,
2014).

Spatial distribution of desertification sensitivity
in Kazakhstan and formation processes

Kazakhstan is the largest landlocked country in
the world and it is a dry and low-rainfall country
far from the oceans. The main types of land cover
in Kazakhstan: dry meadows, deserts and semi-
deserts. As we know, the annual changes in these
natural areas, their climatic features and the results
of human activities in them are one of the factors in
the process of desertification in the country. Since
the outbreak of the “Black Storm” in the 1960s,
Kazakhstan has been regarded as a typical country
suffering from land desertification. The land de-
sertification process has had a significant negative
impact on Kazakhstan’s agricultural production,
people’s livelihoods and regional sustainable de-
velopment.
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Figure 2 — Spatial distribution of desertification sensitivity in Kazakhstan (Hu et al.,
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2020)

The spatial distribution of desertification sen-
sitivity in Kazakhstan is shown in Figure 3. Ap-
proximately 76.1% of the land (2.07 x 106 km?)
in Kazakhstan belongs to moderate and above de-
sertification sensitive areas, of which 18.3% (0.50
x 106 km?) are high and very highly sensitive ar-
eas. Additionally, 12.7% (0.35 x 106 km?) are ar-
eas with low sensitivity to desertification. From the
perspective of spatial distribution, most areas of
Kazakhstan are moderately sensitive, and the ar-
eas with high sensitivity are mainly concentrated
in the western and central-southern regions, while
the desertification sensitivity in the northern, east-
ern and southern regions is relatively low. Specifi-
cally, in western and northern Kazakhstan, most of
West Kazakhstan, central Atyrau, most of Aktobe,
eastern Mangystau and southwestern Kostanay are
highly sensitive areas. The surface ecosystems of
these regions are mainly grasslands or deserts, and
the surface vegetation coverage is relatively low.
Under the influence of climate change and inor-
dinate human activities, desertification is prone
to occur. Although 76.1% of the land belongs to
moderate or above desertification sensitive areas,
these areas are still cultivated lands, grassland and
sandy land, or desert. As long as adverse climate
changes or inordinate human disturbance occurs,
the above sensitive areas will not become ecologi-
cal degradation areas; that is, the transformation
from cultivated land and grassland to desert will
not occur (Hu et al., 2020).

Of course, the state uses environmental re-
sources for production and food. However, it lacks
proper use and restoration. The causes of land deg-
radation are complex and varied in many countries,
but in general are the overuse of natural resources,
in particular unsustainable agricultural practices,
overgrazing, deforestation, neglect and natural di-
sasters. The root of the problem of desertification
in Kazakhstan can be explained by a review of its
geological history.

According to archeological sources, the nature
of Kazakhstan was once unique. An example of this
is the goose flight - a paleontological monument.
The monument is located in Pavlodar, on the right
bank of the Irtysh River. It is the most famous in
the world, as well as the largest monument of the
Neogene period. The first excavations were carried
out in the 1930s, this place was discovered in 1928
by Yu.A. Orlov opened. The site itself has been ex-
plored since 1929. Fossils of about 60 animal bones
were found here. The goose flight is the largest and

most famous place of hipparion fauna in all of Cen-
tral Asia, the estimated age of this object is about
4 - 4.5 million years (https://wildticketasia.com/).
Looking at this monument, we can see that there
were savanna plants and animals in our country. In
addition, the study of desertification in Kazakhstan
also draws attention to the formation of soil layers.
To understand it, we decided to consider the stages
of formation of the deserts of Kazakhstan, located
from the northern region of modern Kazakhstan to
the south. About it Professor Belgibacv ME, Mazba-
ev OB studied.

In the Ob-Irtysh basin there is a process of for-
mation of relict pine forests with the outflow of gla-
cial waters. The flooding of the Ob River, which is
covered with glaciers from 300 to 500 m in height,
caused a lot of water flow in the south-west, forming
striped pine forests: Kulundin, Kasmalin and Bar-
naul belts. In these depressions, after 2-3 thousand
years, the common pine (Pinus sibirika) moved to
the right bank of the Irtysh River. On the right bank
of the Irtysh River, sandy sediments mixed with the
old stream from the left bank of the Ob River are
collected. Pine forests appeared in these sandy sedi-
ments (Mazbayev OB, 2020).

Pine forests grow on ancient Aeolian sands and
gravels. Deforestation as a result of annual fires and
loss of solid mass leads to the movement of sand
by wind: deflation and aeolian processes. Thus, we
can see another factor influencing the problem of
desertification.

Analysis of the negative effects of desertifica-
tion

Desertification is serious environmental and
socio-economic problem encompassing huge terri-
tories at a global, and regional and local scale. The
features of the process of desertification and its end
result are devastating for the environments, econo-
mies and political stability of the countries they
occur (UNEP, 2010). Central Asia (CA) is a core
area of global desertification, but the effect of the
intensifying “global greening” policy on the deserti-
fication process under global warming scenarios in
CA remains unclear (Ma, Zhu, Yan, & Zhao, 2021).
Desertification is an invisible crisis that threatens
the global community. Desertification exacerbates
economic, social and environmental problems such
as poverty, deteriorating health, declining food se-
curity, loss of biodiversity, water scarcity, reduced
resilience to climate change and forced migration.
Among them are several issues:

— One of the causes of poverty is
desertification. Ninety percent of people living in
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arid regions live in developing countries. And with
climate change, increasing desertification could lead
to famine in less developed countries.

— According to the WHO, the potential
impact of desertification is reflected in the reduction
of food and water resources, fresh water, the risk
of respiratory diseases caused by atmospheric dust,
as well as the spread of infectious diseases during
forced migration due to desertification.

— Desertification has a direct impact on food
security: given that the goal is to increase food
production by 70% by 2050 to ensure global food
security, it is clear that land degradation is a threat
to global food security.

— Desertification has a negative impact on
biodiversity as a result of loss of biodiversity,
reduced activity of ecosystems, the emergence
of new species, as well as changes in biomass
production.

— Desertification and drought negatively
affect the availability, quantity and quality of water
resources and lead to water shortages.

—  The reduction of productive land, especially
in rural areas, contributes to human migration. As
a result of desertification and drought, about 135
million people are expected to be relocated by
2045. This has a direct impact on education, health,
housing and other social problems in cities.

An example of the cases discussed above is
that desertification and drought in Kazakhstan are
not only environmental, but also economic and so-
cial problems. Although the share of agriculture in
Kazakhstan’s economy is small, but a sector with
great potential for the country’s economy, it current-
ly accounts for about 5 percent of GDP and about
60 percent of employment. Due to desertification,
food, trade, market access have a negative impact
on prices and lead to an increase in farmers and un-
employment. The situation in Central Asia has a di-
rect impact on desertification in Kazakhstan, as the
desert areas are interconnected, and the main rivers
flowing into the desert areas of Kazakhstan come
from Kyrgyzstan, Uzbekistan and Tajikistan. There-
fore, Kazakhstan is considering ways to work to-
gether. Recognizing that desertification and drought
are cross-border issues that require joint action, and
guided by the UN Convention, Central Asian coun-
tries adopted the Subregional Action Plan to Combat
Desertification in 2003. The purpose of the program
is to coordinate the implementation of subregional
interests, exchange information and experience
in this area, attract donors against desertification,
guide joint programs in the implementation of com-
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mon environmental conventions, thus improving
the socio-economic situation. The United Nations is
currently working with Central Asian countries on
this issue.

Measures to prevent desertification processes in
Kazakhstan

Monitoring the long-term desertification pro-
cess and assessing the relative roles of its drivers
is very important for the prevention and elimination
of desertification problems (Jiang et al., 2019). The
development of measures to prevent desertification
and combat its consequences is crucial for sustain-
able development on a global scale (Liang et al.,
2021). Accordingly, the issue of how to effectively
slow down and prevent the process of desertifica-
tion has become a priority in research in the field of
ecology and the environment. It is known that mea-
sures to combat desertification in Kazakhstan date
back to the Soviet era. As a result, the governments
of the Soviet Union and Kazakhstan at that time
made great efforts to prevent and combat deserti-
fication and achieved excellent results (Assanova,
2015). However, after the 1990s, when the country
gained independence and the economy diversified,
there was a widespread trend of rehabilitating hay-
fields and abandoning arable land, resulting in an
increased threat of desertification.

Next, we will discuss a number of important
preventive measures taken to prevent desertifica-
tion in the Republic of Kazakhstan, as well as give
an example from the experience of neighboring
China, an economically strong country that is suc-
cessfully working to combat desertification. The
strategic goals of the state policy of the Republic of
Kazakhstan are to ensure and maintain an optimal
level of human-friendly environment based on the
accelerated development of production, sustainable
management of natural resources and environmen-
tal protection (Akiyanova, Abitbayeva, Baratovna
Yegemberdiyeva, & Temirbayeva, 2014). Kazakh-
stan is also taking a number of measures to address
the above issues. With regard to measures to pre-
vent desertification in Kazakhstan, the Government
of Kazakhstan has signed a number of fundamental
documents at the national and international levels,
directly or indirectly aimed at addressing the prob-
lem of desertification of natural and economic sys-
tems.

Kazakhstan ratified the UN Convention to Com-
bat Desertification in 1997. In the same year, the
Government of the Republic of Kazakhstan adopted
a National Action Plan to Combat Desertification.
In January 2005, the Government of the Republic of
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Kazakhstan also approved a program to combat de-
sertification in the Republic of Kazakhstan for 2005-
2015. In 2008, due to the optimization of the number
of sectoral programs of the Government, this pro-
gram was terminated, and some of its items were
included in the “Green Development” program for
2010-2014. The concept of transition of the Repub-
lic of Kazakhstan to a “green economy” confirms
the complexity of the problem of desertification and
proposes the following principles of “green” agri-
culture: a) prevention of land degradation and res-
toration of degraded lands; b) prevention of further
trampling of pastures; c) efficient use of water; d)
rational use of resources; ¢) waste reduction and re-
cycling; e) non-distribution of carbon dioxide. As
part of the implementation of the UN Convention
to Combat Desertification in Kazakhstan, a docu-
ment “Strategic measures to combat desertifica-
tion in the Republic of Kazakhstan until 2025 was
prepared. Kazakhstan also ratified the UN Conven-
tion on Biological Diversity in 1994 by Resolution
Ne918 of the Cabinet of Ministers of the Republic
of Kazakhstan. In order to jointly solve the Aral Sea
problem, Kazakhstan and Uzbekistan have launched
the GreenAralSea project and are planting drought-
tolerant saxaul on the dried bottom of the Aral Sea.
The Aral Sea directly affects the ecosystems of the
Amu Darya and Syr Darya rivers. Today, 75 million
tons of toxic salt and sand are spread through the air
from the bottom of the Aral Sea, and the incidence
of cancer and tuberculosis in the sea is 50% higher
than elsewhere. Therefore, this project, which is a
shining example of international cooperation, makes
a significant contribution to the landscaping of the
Aral Sea. However, this does not mean that the
problem of desertification and drought in the coun-
try has been solved.

We also reviewed foreign experience in address-
ing this issue. For example, the local government
has made efforts to curb the spread of the Mu-Us
desert in the Inner Mongolia Autonomous Region
of China, and today 70 percent of the sandy lands
in Ordos are under control. Today, the sandy sea of
Mu-Us has virtually disappeared and become a life-
less place. “In the past, there were more than 100
mu of grassy pastures, and now there are more than
6,000 mu of willow and tree plantations. After the
construction of roads and water supply in these ar-
eas, subsidies will be allocated for the settlement and
economic activity of the population. Many foreign

and Chinese tourists come to the desert areas, so the
local population is also engaged in entrepreneur-
ship. Today, millet, corn, watermelons, peaches, and
prunes grow on the barren sands. China is investing
heavily in artificial desertification. For example, in
2010, China invested 480 million yuan in afforesta-
tion of about 70,000 hectares in the Alashan area
of the Inner Mongolia Autonomous Region. The
Badan-Zhareng and Tengri deserts have expanded
this forest area to prevent it from merging. The
Badan-Jarang Desert with an area of 44.3 thousand
square kilometers is the third desert in China. It is
located mainly in the Alashan region in the west-
ern part of the Inner Mongolia Autonomous Region.
Tengri Desert, with an area of 42.7 thousand square
kilometers, is the fourth largest in China.

Conclusion

Land degradation is a gradual deterioration of
biological, chemical and physical properties of soil
due to natural causes or irrational use of land (water
and wind erosion, soil salinization, floods, overgraz-
ing, fires, felling, deforestation, etc.) circumstances.
Land degradation and desertification in arid, semi-
arid and arid sub-humid zones is a global environ-
mental problem. Although Kazakhstan has tried to
design and implement many preventive measures at
the international and national levels since indepen-
dence, in reality, some preventive measures are not
implemented or are stalled in the middle. It is bet-
ter to tell the truth, because many good initiatives in
Kazakhstan for the benefit of the country face obsta-
cles such as corruption and injustice, which protect
the interests of certain groups in society. Our recom-
mendations for solving this problem are to reduce
the process of sand migration through the cultiva-
tion of resistant plant species in the desert regions of
the country, to create an association between Central
Asian countries on this issue, to jointly address the
problem, to consider ways to provide water to desert
areas. In general, Kazakhstan should take into ac-
count the experience of neighboring countries, like
China, in combating drought and desertification.
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