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Abstract

The scientific article is dedicated to the pressing issue of land degradation, which is observed and
studied by the global scientific community, including Kazakhstani scientists. The classification and study
of the state of degraded territories are of paramount importance as they are linked to further monitoring
of the problem, determining the financial costs of implementing protective measures, and promoting
sustainable development of these landscapes. It has been established that more than 90% of agricultural
lands in Kazakhstan are subject to deg-radation processes, and this indicator varies depending on the
type of land and their spatial distribution.

When monitoring pastures, data from the Terra and Aqua satellites were used to determine the
degradation of pastures. Based on the results of comparing the degree of damage to pastures obtained
by remote methods and on the basis of ground surveys, it was found that the reliability of the correct
determination of a weak degree of damage corresponds to 75%, an average degree of damage - 85% and
a severe degree of damage - 90%.
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The authors of the article propose a classification of Kazakhstan's lands according to the
Intergovernmental Panel on Climate Change and identify types of land degradation in Kazakhstan
according to the « Wocat». The identified patterns of degradation processes in the territory of Kazakhstan
are classified ac-cording to the Intergovernmental Panel on Climate Change levels. Directions for
enhancing the sustainability of agricultural lands are determined based on classification criteria. The
materials of this scientific research are recommended for use in land resource management and the
development of agro-, phyto-, and agroforestry measures aimed at increasing the sustainability of desert

agrolandscapes in Kazakhstan.

Key words: land degradation indicators; land productivity; soil organic carbon; land resource
assessment; normalized vegetation index; Earth's remote sensing; land use.

Basic position and Introduction

Land degradation neutrality - one of the
objectives of Sustainable Devel-opment Goals:
by 2030, it is required to restore the degraded
lands and soils, in-cluding the lands affected by
desertification, drought and floods, and achieve a
neutral balance in relation to degradation of lands
[1].

Since the early of the 2000s, the global
environmental changes have oc-curred on the
Earth, the qualitative and quantitative indicators
of land used in ag-ricultural production have
changed. Therefore, Land degradation neutrality is
crucial in sustainability research.

According to the Food and Agriculture
Organization of the United Nations, more than
66.0% of ploughland in Kazakhstan is vulnerable
to erosion of varying degrees [2, 3, 4, 5].

In accordance with the Government order, in
2021, the Land Cadastre and Technical Inspection
of Real Estate Departments performed work to

Materials and Methods
The United Nations Convention to Combat
Desertification [8] adopted three Sustainable
Development Goals indicators (15.3.1) for land
degradation monitoring and assessing:

1. Soil cover;

2. Land productivity;

3. Carbon stocks above and below the soil
surface soil organic carbon pa-rameter. [1]

To determine the level of land degradation, a
period of 10-15 years is taken into account [1].
The unit of measurement for the indicator "soil
cover" is the spatial extent (ha or km?), expressed
as a share (as a percentage) of degraded land in the
total land area.

With respect to the land productivity indicator,
the data can be obtained and calculated from earth
observations by (remote sensing of the earth)
using the Normalized Difference Vegetation Index
(Normalized difference vegetation index).

monitor ag-ricultural land [6, 7]. It has been found
from 2000 t0 2021 there was a decrease in the humus
level by 12.0-33.8% on chestnut, chernozem soils
of Akmola, Kosta-nay, Aktobe, East Kazakhstan,
West Kazakhstan regions. The physical and
chemical soil characteristics of arable lands have
deteriorated: granulometric and microaggregate
composition, dispersion, hydrological constants,
acidity. The density of the plough layer, mainly
of medium density requires the measures aimed
at loosing the subsurface layer of these soils. The
farm areas in Atyrau, Mangystau, Kzyl-Orda,
Turkestan and Zhambyl regions are characterised
by overgrazing and degradation of plant cover [6,
7].

The examination of regional characteristics
of indicators caused by the climate change and
intensive economic activity is very necessary to
take measures to reduce land degradation.

The soil organic carbon indicator is calculated
based on soil depth and volume density data
determined for each deep soil layer (depth 0-30
cm) and subsoil [1].

The interpretation of these indicators should
include the regional ecological and socio-economic
conditions of study areas.

The purpose of the research is to analyze
indicators for monitoring and as-sessing of
land degradation that affect (Land degradation
neutrality), to clarify future (Land degradation
neutrality) trends for (sustainable development
goals) achievement 15.3.1.

To achieve the main goal of the research, we
should do the following:

- to establish the relationship between
(Land degradation neutrality) indicators, land
rehabilitation and (sustainable development
goals);
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- analyze (Land degradation neutrality)
indicators for monitoring and as-sessing land
degradation in Kazakhstan.

Object of research

According to the "Consolidated analytical
report on the condition and use of Kazakhstan
land for 2021", agricultural land makes up 97.4%
of the total area of agricultural land, including:
ploughland 22.9%, perennial plantations - 0 05%,

[6]. They are located in 10 natural zones and pre-
determine the development of a wide range of
areas of agricultural production. The largest area
of agricultural land (37.6%) is occupied by the
desert zone with gray and graybrown soils. In the
dry steppe zone on chestnut soils and semi-desert
zone, they occupy 24.9% and 15.4%, respectively.
The steppe zone on chernozem soils occupies
10.7% of all agricultural land in the country [7].

fallow - 1.7%, hayfields - 2.01%, pastures - 70.7%

Results

Land cover and its qualitative changes are indicative of the important factor, since they contain
the first signs of vegetation decrease or increase, ecosystem fragmentation and transformation of land
resources. It is also used in the interpretation and consideration of the other two indicators.

Land classification Level 1 is based on the categories of (International Plant Protection Convention)
Procedure Manual [1]. Land classification Level 2 is based on the land cover classification, which is
used by Food and Agriculture Organization (Land Cover Meta Language) for a unified approach to
defining the soil class. If the country's national land-use classification system is not consistent with
levels 1 and 2 classes, the landuse classifications need to be combined or split to match the classes
presented in the Manual (Table 1).

Table 1 - Hierarchical classification of land cover according to International Plant Protection
Convention [1]

Level 1 Indicators
Forest area Forest trees
Grassland and and native grasses
Meadowland Shrubs, heathland
Sparse lands
Climatic climax communities and mosaics
Medium and large-sized unirrigated grassy farm fields
Medium and large-sized irrigated grassy farm fields
Ploughland Permanent crops, agricultural plantation
Agricultural communities and mosaics
Moorland Open moorland
Settlements Urban areas and related economically developed areas
Other land Barren land
Permanent snow cover and glaciers
Water Inland waters, coastal waters, seas

The nearest to the categories of (International Plant Protection Convention) Procedure Manual is the
classification of lands into categories, which has the basis of their intended purpose [5, 6]. Table 2 shows
the classification of land in Kazakhstan in accordance with (International Plant Protection Convention)
Procedure Manual.
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Table 2 - Classification of land in Kazakhstan, given in accordance with IPPC Procedure Manual

Level 1 Level 2

Forest area specially protected natural areas, forest fund lands

grassland
Meadowland perennial plantations

wild land

Ploughland ploughland, incl. irrigated
non-agricultural land
lands of settlements
industry, transport, communications and other land of
non-agricultural nature

Moorland Land reserve

Settlements Water reserve land

Note: compiled by the authors

The qualitative condition of land on large areas
in the Republic of Kazakhstan is complicated by
the presence of signs that adversely affect their
fertility [7]. Agricultural land with negative signs
accounts for about 80.0% of the land (Figure 1).

The "National report on the state of the
environment and on the use of nat-ural resources
of the Republic of Kazakhstan for 2020" provides
the following figures: “... in the whole country,
the ameliorative group with uncomplicated neg-
ative signs is 19.4%, with negative signs to a weak

degree - 20.1%, and in a me-dium and strong degree
- more than 60%." [6]. The following conclusion
is drawn: “... As a result of the transformation of
agricultural lands, there is a qualitative change
in the composition of ploughland, mainly due
to the withdrawal of its low-productive part
from the semidesert light chestnut zone and the
development of new ploughland in the steppe
chernozem and dry steppe chestnut zones, and also
in the piedmont regions of the republic, where the
most productive lands are located [6].

Figure 1 — Meliorative groups of land

The various types of land use result in the certain forms of land degradation [1]. Table 3 shows the
types of land degradation in the field of natural resource conservation according to (World Overview of

Conservation Approaches and Technologies).
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Table 3 - Comparative characteristics of land degradation types

Types of land degradation, the
source — World Overview of
Conservation Approaches and
Technologies
(https://www.wocat.net/en/global-
slm-database)

Land degradation in Kazakhstan,

the source- The National Report on the State of the
Environment and the Use of Natural Resources of the Republic
of Kazakhstan

(https://ecogosfond.kz/wp-content/uplo... https://ecogosfond.
kz)

Water erosion - loss of topsoil and
erosion of ploughed layer

- Vulnerable to water erosion (eroded) from the total area
of eroded lands occupy an area of 4.9 mln ha or 2.3% of
agricultural land

Wind erosion of soils - loss of top
soil

- Vulnerable to wind erosion (wind-eroded) - 24.2 mln ha 127
or 11.3% of agricultural land

Chemical soil damage -reduced
fertility and reduced organic
matter content

- Pollution with oil and oil products is observed on an area of
more than 1.5 mln. ha.

- During the period of activity of the uranium mining industry
on the territory of Kazakhstan, about 200 mln tons of
radioactive waste were generated.

- Soil pollution with heavy metals

- Emissions into the atmosphere, solid and liquid waste from
industrial enterprises, energy, military-industrial complex,
domestic waste, vehicles

Physical soil damage - mining,
construction

- 243.4 thousand ha of land disturbed during the construction of
industrial facilities, linear structures and other entities, during
the development of deposits of useful minerals

Water degradation - the decrease
in the quality of surface water
caused by wastewater from large
entities of agribusiness industry,
the ingress of industrial, waste
water and used water into rivers

- non-compliance with the size of water-conservation zone,

- formation of spontaneous household landfills,

- sewage waters of industrial and agricultural facilities,
placement of residential and industrial facilities on the banks of
river beds,

- accidents at sewerage facilities

Biological degradation —
threatened animals and plants

- 387 plant species are included in the Kazakhstan Red Data
Book as rare or endangered due to the irrational use of natural
resources.

- The spread of highly dangerous pets with numbers above the
economic injury level can lead to a loss of 15-30% of the crop
yield

Note: compiled by the authors

All types of land degradation are also peculiar
to Kazakhstan land resources.

Land productivity means the biological
productivity of land, the source of all food, fiber
and fuel necessary for human activity [1].

Net Primary Land Productivity can be
calculated from the indicator for large areas using
remote sensing of the earth techniques. The most
practicable currently is the use of vegetation indices
for (net primary land productivity) proxy indicators
[1]. The Normalized Difference Vegetation Index
(Normalized difference vegetation index) is the

most commonly used vegetation index.
Kazakhstan ranks 5th in the world in terms of
pasture land and only 30% of which is currently
used. To inspect the largescale processes
in pastures associated with vegetation for a
number of technical characteristics, Terra/Aqua-
MODIS remote sensing system is used. The
most informative for determining the average
grass-cover thickness are (Normalized difference
vegetation index) and (Soil-adjusted vegetation
index) indices. Almost all vegetation indices
actively respond to changes in plant biomass, as
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well as to changes in the density of vegeta-tion of
natural pastures from 60% or more.

To determine the state of pastures with low
projective cover (0-20%) and, accordingly, low
productivity, it is advisable to use the red range
of the red spectrum in combination with the
(Normalized difference vegetation index) index.

[ ——

To verify (calibrate) remote sensing data, we
planned field surveys. For ex-ample, in 2020,
according to remote sensing data, the state of
pastures in the Aktobe region is generally assessed
as bad and very bad. This is due to the location of
the area: a desert and semidesert natural zone. The
maximum hot and dry summer did not contribute
to the development of green vegetation.

Figure 2 — Field surveys of pastures in Aktobe region

Ac-cording to the measurements obtained, a red
value above 0.15 indicates low productivity or
overrun of the analyzed pasture areas. These stages
of pasture degradation are noted during ground
surveys, and then tracked on satellite imag-es, as
well as during automated processing of satellite
images (Figure 2).

Our surveys of pastures in the Magnistus region
in 2018-2020 also confirm that the lack of available
water sources and the destruction of water supply
facilities has led to an increase in the processes of
desertification of the territories. Vegetation cover
is experiencing a strong anthropogenic impact,
forage plant species are decreasing, which causes
degradation of pastures (Figure 3).

Figure 3 — State of pasture vegetation in Mangistau areas according t
o ground-based observations in 2020 (Shetpe village)

Based on the results of comparing the degree
of damage to pastures obtained by remote methods
and on the basis of ground surveys, it was found
that the reliability of the correct determination of
a weak degree of damage corresponds to 75%,
an average degree of damage - 85% and a severe
degree of damage - 90%. (Figure 4)

We have established that the main degraded

areas fall on the share of the South-Western
region of the Republic of Kazakhstan, where
desert pastures are located. The lack of accessible
water sources and the destruction of water supply
facilities led to an intensification of desertification
processes in the territories, especially the Aral Sea
region, the Betpakdala desert, Saryarka, and the
Moyunkum sands.
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May 2018

May 2019

May 2020

Figure 4 — Pasture areas of Mangistau region in different periods based on «Modis» data

Remote sensing provides calibrated, quantitative, repeatable and inexpen-sive information over large
areas that can be duplicated or refined by ground data. Remote sensing provides important information
about soil erosion, and the appropriate processing of satellite images can be no less important factor in
the prediction of erosion processes than ground-based observations.

Table 4 shows an example of one of the accepted soil and vegetation cover degradation classifications.

Table 4- Classification of degraded lands

Degree

Description

Value

Very weak

Very weak erosion, the process is just beginning and has 1
no clear signs, traces of mineral deposits are visible in
places of accumulation of rainfall.

Weak

Weak erosion, the signs of erosion begin to be visible. 2
Demolition of fine fractions is visible, heavier fractions
(gravel) are exposed, rain streams are muddy.

Moderate

Moderate erosion, clear signs of removal of particles 3

from the surface. Erosion is evident, with a well-exposed
loamy substratum. There are signs of stream erosion.

Severe

Severe erosion, erosion of the soil cover with gravel
remaining on the surface, numerous stream erosion,
ravines begin to form. Very little remains of the original
soil layer, the soil begins to change color.

Most severe

Very severe erosion, all original soil layer eroded, soil
color changed, active ravines and changes in soil texture
observed.

Pasture degradation is a gradual change
in the plant community under the influence of
excessive or long-term pasture load. During
pasture degradation in steppe ecosystems, we
noted the following four stages: feather grass
-forb (weak and moderate degradation); fescue
(moderate degradation); wormwood sheep fescue
(most severe degradation); complete degradation
(degraded bare land with single oppressed weeds).
These stages of the pasture degradation are

observable in ground surveys and then monitored
on satellite images. On cattle passes, around
summer and winter camps and around settlements,
and in some places even on large areas of pastures,
completely knocked out, highly sparse grass
stands are formed, consisting mainly of weeds,
as in the area of the village of Shetpe, Mangistau
region. This stage of the degradation is clearly
visible on satellite images of various scales, and
also it manifests itself in the spectral signature of
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the earth's surface.

Thus, the land degradation as a long-term
decline in the ecosystem function and the
productivity can be assessed using the long-term
remote sensing data of the Normalized Difference
Vegetation Index.

The next indicator is (soil organic carbon) - a
general indicator of soil quality, which is the main
carbon storage in the terrestrial ecosystems and
regulates the soil productivity. Thus, soil organic
carbon runoffs are not only of local im-portance,
but also of global significance due to their role in
the global carbon cycle.

Soil organic carbon is strongly influenced
by the agricultural production, agricultural land
structure and land management practices. The
productive capacity of soils depends on these

Discussion

In opinion of many scientists there is certain
relationship between soil or-ganic carbon levels
and yields. The article “Soil Potential for Climate
Change Mitigation through Carbon Sequestration”
says that “Firstly, organic fertilizers will bring
not only carbon but also nutrients to the soil.
Therefore, the increase in cropping productivity
can be associated with the presence of additional
nutrients, and not with the improvement in soil
quality due to soil organic carbon. Second-ly,
soil organic carbon stocks can be expected to
rise in the well-managed agricul-tural systems
that increase yields, as experimentally found in
Rasooletal studies (2007), Zingoreetal. (2007) and

Conclusion

As part of the Sustainable Development
Goals, countries aim to achieve land degradation
neutrality by 2030, in which the quantity and
quality of land resources remain stable or increase
over certain time and space scales. In order
to achieve this sustainable land management
methods are required to be introduced to increase
the sustainable provision of ecosystem goods and
services for population life support.

Our research shows that land productivity
indicators obtained from satellites are successfully
detected by means of sustainable land management
methods on primary productivity, herewith
these indicators serve as important elements of
the monitoring and assessment tools needed to
track the condition of land in order to guarantee
the neutral balance to land degradation, since
only the tech-nologies with more than a 10-year

factors. The maintenance of the normal level of
soil organic carbon is necessary to maintain or
improve soil health and is directly mentioned in
the strategic documents of Global Environment
Fund [9].

Based on the literature data, scientists have
established a large contribution of pasture lands to
the global accumulation of soil carbon, but they
also noted that there is uncertainty about grazing
in such territories. In this regard, the study of soil
organic carbon for pasture lands of the territory
of the Republic of Kazakhstan is one of the main
tasks in the global climate agenda, and geospatial
data, along with ground-based studies, will help
solve the problem of constructing mathematical
dependencies between the studied indicators in the
shortest possible time.

Kukaletal. (2009). On the contrary, if the intro-
duction of alternative management techniques
leads to lower crop yield, this may negatively
affect soil organic carbon stocks (Ogleetal, 2012).
Due to the variety of possible chemical, biological
and physical factors preventing yield potential
from being realised, soil organic carbon content
escalation is an important safeguard against crop
failure from soil perspective, moreover it can
be the best strategy for restoration of fertility in
degraded lands, for example when the moisture-
holding capacity is the main limitation of crop
yield (Bruceetal., 1995)” [10].

implementation period show statistically sig-
nificant improvements [11].

In the course of a series of studies, we
substantiated natural sounding as an information
basis for planning the sustainable development
of regional agricul-tural systems based on the
use of the agroresource potential of the territory,
ana-lyzed the level of gross regional product in
the agricultural industry based on the integration
of statistical, spatial and temporal approaches
and indicators of sustainable development, an
information system has been developed for
compiling dynamic models of the input-output
balance using the method of economic cy-
bernetics.

As a result, the best direction of development
for carrying out transformations in the territories
based on domestic priorities, demand and agro-
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resource potential allows the presence of the
SDGs in the regional programs of socio-economic
development [12].

In 2022, the first carbon polygon was created
in Kazakhstan, located in Zholtaptyk aul,
Zhelezinsky district, Pavlodar region. The projects
being devel-oped at this polygon are based on
new technologies for capturing, transporting,
processing and sequestering carbon. In addition,
the scientists analyze the territo-ry to calculate
the biological mass, species composition of plants
and soil conditions using unmanned systems and
ground equipment.

The scientists around the globe came to the
common scientific conclusion: we must strive
to increase the area of recultivated land, reduce
the area of degraded land in order to achieve
land degradation neutrality and reduce trade-offs
between land degradation neutrality and other
Sustainable Development Goals in the future [13,
14, 15, 16, 17].

We have an opportunity to achieve the land
degradation neutrality by 2030 only if we move on
the sophisticated solutions based on the analysis
of socio-economic and ecological systems using
concepts such as nature-based solutions.

Information on financing

The article includes studies on the topic of program-targeted financing of scientific and technical
progress BR10764919 “Research on impact of government policy in the agricultural sector on the
development of cooperative processes in the agroindustrial complex, sustainable development of rural
areas and food security governance.”
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E-mail:saule_makenova@mail.ru

oninbexu Onzapbek Oninbexyivl

PhD, npogheccop

C.Cetigpynnun ameinoazvl Kazax azpomexHuxanviy 3epmmey yHugepcumemi
Acmana x., Kazaxcman

E-mail:oalipbeki@mail.ru

Tamapunyes Braoumup Jleonuoosuu

Aybin wapyauivliviebl bLIIMOAPLIHbIY OOKMOPbL, NPOdeccop
Anmaii memnexemmix azpapavik yHugepcumemi

bapnayn, Peceii @edepayuscol

E-mail: kafzem@bk.ru

Hnkapos lasn Cabvipyiol

Jloxmopanm

C.Cetigpynnun ameinoazvl Kazax acpomexHuxanviy 3epmmey yHugepcumemi
Acmana x., Kazaxcman

E-mail: inkarov96work@mail.ru

Acanosa I'ynnapa O00indixvizvl

OKOHOMUKA bLILIMOAPBIHBIY KAHOUOAMbL, OOYEHM

C.Cetigpynnun ameinoazvl Kazax aepomexHuxkanviy 3epmme)y yHugepcumemi
Acmana x., Kazaxcman

E-mail: assanga@mail.ru
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My3zvika Onecs Cepeeesna

Foinoim macucmpi

C.Ceuighynnun amvinoazel Kaszax azpomexHuKkanvl 3epmmey yYHueepcumemi
Acmana ., Kazaxcman

E-mail: o.muzyka@kazatu.kz

Tyiiin

FrutbiMu Makaa JYHUSKY3UTIK FRUIBIME KOFaMACThIK, aTal alTKaH/a, Ka3aKCTaHJIbIK FalIbIMIap
OakpUIaIl, 3ePTTEIT KYPreH KEPAiH TO3YBIHBIH 63¢KTI MoceieciHe apHaiFaH. [lerpanamusara yimsIparal
ayMaKTap/IbIH Kail-KYHiH JKIKTey JKoHE 3epieliey Maceeepi aca MaHbI3IbI OOJIBITT TA0BIIAIbI, OUTKEHI
oJiap MpoOJIeMaHbl 0JIaH opi OaKbUIayMEH, TaOUFATThI KOPFay IIapajiapblH JKY3eTe achIpyFa KapiKbLIbIK
HIBIFBIHAAP/BI aHBIKTAYMEH JKOHE OChI JIAaHAIIAPTTAPAbIH TYPAKThI JaMYbIH KaMTaMachl3 €TyMeH Oaii-
nmaHbICThl. Ka3akcTaHmgarsl aybul MapyanibUIbIFGT JKepiiepiain 90%-man acTaMbl JerpagarisuIblK, Mpo-
LIeCTepre YIIbIPANTHIHBI XKoHE OYJI KOPCETKINI JKeP/IiH TYpiHEe KOHEe OHBIH KEHICTIKTEe TapaiyblHa Oaii-
JIAHBICTHI ©3TEPETiHI aHBIKTAIJIBI.

XKabibpiMaapapl OakpuUiay Ke3iHAC >KaWbLIBIMIAP/bIH JerpalallusChlH aHbIKTay YiniH Terra
JKoHe Aqua CIyTHUKTEPIHIH MOJiMeTTepl NaiganaHbuiAbl. JIMCTAHIMSIIBIK 9ICTEPMEH aJIbIHFaAH
JKaHBUTBIMAAPIBIH 3aKBIMIIAHY IOPEKECIH CATBICTHIPY HOTIDKENepi OOMBIHINA JKOHE Kep OeTiHaeri
3epTTeyiep HeTi3iH/e 3aKbIMIaHY/IbIH QJICI3 JOpekKECiH AYPHIC aHBIKTAy ceHIMaimiri 75%-ra, oprama
3aKbIMJIaHY JIOPEKECIHE COUKEC KEIIETIHI aHBIKTAIIbI. - 85% jKoHE aybIp 3aKbIMIaHy nopexeci - 90%.

Makana aBropnaps! Kazakcran xxepinepinig [PPC coiikec xikrenyin ycbiabl sxone WOCAT coiikec
Kazakcrannarsl JKep/IiH TO3yBIHBIH TYpJepiH aHbIKTaabl. KasakcTan PecnmyOnuKachiHBIH ayMarbIH/IA
JieTpaanus MporecTepiHiy KepiHyiHiH aHbIKTanraH 3aHiasUIbIKTapel AXKIIK nmeHreiinepi OolibiHimia
xikTenei. XKiKTey epeKIIeTiKTepiH eCKepe OTHIPHIIL, ayblI IAPyallbUIbIFbI JKEPIEPIHiH TYPAKTHUIBIFBIH
apTThIPY OarbITTApbl alKbIHJANA bl FhUIBIMU 3epTTCY MaTepHAIIAPbIH JKEPre OPHAJIACTHIPYIa KOHE
Kazakcran PecmyOmWKachIHBIH IIOJAI CTIHINIIIK JIAHAMA(TTaApBIHBIH TYPAKTBUIBIFBIH apTTHIPYFa
OarpITTaNFaH arpo, puTo, O pMaH-METHOPATHBTIK MIapaapIsl d3ipiey e naijananyra YChIHBUIA b

KinT ce3aep: xepaiH TO3y KOPCETKIIITEPi; )Kep OHIMILIIT; TOMBIPAKTHIH OPraHUKAIBIK KOMipTeri;
XKep pecypcrapbin Oarayiay; eCiMAIKTEp/iH HOpMajaHFaH MHJEKCI; XKep/i KallbIKThIKTaH 30HTAY;
Kep/i maiganany.

K BOITPOCY O AET'PAJJIALIMN 3EMEJIb B KASAXCTAHE

Maxenosa Cayne Kaxcanosna

PhD, accoyuuposannuiii npogheccop

Kaszaxcruit azpomexnuyeckuil uccredosamenvcxutl ynusepcumem um. C.Cetighyinuna
2. Acmana, Kazaxcman

E-mail:saule_makenova@mail.ru

Anunbexu Oneapboex Anunbexynvl

PhD, npogpeccop

Kaszaxcrkuit azpomexnuyeckuil uccredosamenvcxuil ynusepcumem um. C.Cetighyinuna
2. Acmana, Kazaxcman

E-mail: oalipbeki@mail . ru

Tamapunyes Braoumup Jleonuoosuu

Jloxmop cenbCcKkoX035UCMBEHHbIX HAYK, NPOgeccop
Anmatickuii 20cy0apcmeeHnblil a2papHblil yHUGepcumem
bapuayn, Poccutickas @edepayus

E-mail: kafzem@bk.ru
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HUnrapos Hasn Cabviposuy

Jlokmopanm

Kasaxckuii acpomexuuueckuil ucciedosamenvckuil ynusepcumem um. C.Cetighyniuna
2. Acmana, Kazaxcman

E-mail: inkarov96work@mail.ru

Acanosa ['yivnapa A60unbourosHa

Kanouoam mexuuuecxkux Hayx, ooyenm

Kasaxckuit acpomexuuuecxuil ucciedosamenvckuil ynusepcumem um. C.Cetighyniuna
2. Acmana, Kazaxcman

E-mail: assanga@mail.ru

My3zvika Onecs Cepeeesna

Mazucmp nayx

Kasaxckuii acpomexuuuecxuil uccredosamenvckuil ynusepcumem um. C.Cetighyniuna
2. Acmana, Kazaxcman

E-mail: o.muzyka@kazatu.kz

AHHOTALUA

Hayunas craThs mocBsilieHa akTyalbHOH MpoOiieMe Jerpajaliy 3eMelb, HaOojaeMoi 1 U3yJa-
€MOIi MHPOBBIM HayYHBIM COOOIIECTBOM M, B YaCTHOCTH, Ka3aXCTAaHCKUMH y4€HBIMU. Bomnpocs! kirac-
cUGUKAIUN W HU3YYCHHS COCTOSIHHA JETPAIpPOBAHHBIX TEPPUTOPUHN SBISIOTCS MEPBOCTEIIEHHBIMH,
TaK KaK CBS3aHBI C JaJbHEHITUM MOHUTOPHHIOM IPOOJIEMBI, OnpeiesieHneM (PMHAHCOBBIX 3aTpar Ha
OCYIIECTBJICHHE OXPAHHBIX MEPONPHUATHH W TPUAAHHAA STUM JaHAmAPTaM YCTOWYHBOTO Pa3BUTHS.
Y cTaHOBIIEHO, YTO CEIBCKOX03sHCTBEHHBIE Yroabs B Kazaxcrane 6osee yueM Ha 90% noaBep:KeHsl 1e-
rpaJaliMoOHHBIM TPOIIECcCaM M 3TOT TOKa3aTeh BaphbUPyeT B 3aBUCHMOCTH OT BH/Ia YIOJUH U UX TPO-
CTPaHCTBEHHOTO pPa3MEIICHHS.

[Ipu MOHMTOpPWHTE TACTOUIIIHBIX YTOJUH IS OTIpeIeeHUS IeTpaJalliy TacTOUIIT UCTIONh30BAIUCH
naHable cmyTHUKOB Terra, Aqua. Ilo pe3ynpraTaMm cpaBHEHHS CTENIEHH MTOBPEXKICHHS ITaCTOMIIL, TTOTY-
YEHHBIX JUCTAHIIMOHHBIMU METO/IaMH M Ha OCHOBE Ha3eMHBIX 00CIIe/IOBaHNH, OBIJIO BBIABIEHO, YTO J0-
CTOBEPHOCTH MPABUWIIBHOTO OTpeeNieH s c1ado0il CTeNeHn TOBPEXKISHHSI COOTBETCTBYET 75%, cpemHei
CTeTIeHN OBpeXIeHUs — §5% W CHIIbHOM cTeTieHn moBpexieHus - 90%.

ABTOpamMu CTaThH TNpemIokeHa Kkimaccudukanus 3zemens Kazaxcrana B coorBerctBuu ¢ IPPC u
OmpeielIeHbI TUIIBI Aerpajanun 3emenb Kazaxcrana B cootBeTcTBur ¢ WOCAT. BrIsiBiieHHbIE 3aKOHO-
MEPHOCTH TIPOSBIICHHS JeTPaIallMOHHBIX MpolieccoB Ha Tepputopun PK kimaccudummpoBans! o ypos-
HaMm [PPC. OnpeneneHsl HampaBieHUs MOBBILIEHUS! YCTOMYMBOCTU CEIbCKOXO3SIICTBEHHBIX 3€MEJIb C
y4€ToM KiIaccu()UKAIMOHHBIX IPU3HAKOB. MaTepuabl HAyqdHOTO MCCIIeTOBAaHMS PEKOMEHIYIOTCS K HC-
TIOJIE30BaHUIO TP YIIPABIEHUH 3eMEJILHBIMHU PECYPCaMHU U pa3paboTKe arpo-, PUTo, JECOMEITHOPATHB-
HBIX MEpPOTIPUSATHH, HANPaBJICHHBIX Ha IMOBBIIIEHNE YCTOHYMBOCTH ITyCTHIHHBIX arponanamadToB PK.

KuroueBble ciioBa: mokaszaTeid JAETpajallid 3eMellb; MPOIyKTUBHOCTh 3€MeJb; OpTaHHMYeCKUi
YTIEpOJI TIOYBBI; OIIEHKA 3eMEIbHBIX PECYPCOB; HOPMAIM30BaHHBIA MHJIEKC PACTHTEIHHOCTH; AMCTaH-
[IMOHHOE 30HMPOBaHIE 3eMJTH; 3€MIICTIONIb30BaHHE.
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