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ANALYSIS OF SOIL DEGRADATION AND DESERTIFICATION
IN SOUTHERN BALKASH DESERT BASED ON GIS

Abstract. Desertification and degradation provide a clear picture of global environmental and socio-economic
issues. Most of Kazakhstan is located in a desert region, including the suburbs of South Balkhash. The reason is that
desertification of the region has a strong influence on natural and anthropogenic factors.

To consider the geomorphological state of the region and the problem of desertification of the territory, it is
necessary to determine the importance of the process of relief of geological structure and relief of tectonics. In recent
years, the environmental situation in Balkhash has deteriorated sharply not only as a result of river flow regulation,
but also as a result of non-commercial economic activities. Therefore, it is very important to assess the situation of
desertification and degradation in the Balkhash region. Desert vegetation has been identified, since information in the
spectral range is often insufficient to describe the state of plants, plant indices often develop by combining two or
more spectral bands. Land cover index is the percentage of vegetation over a given surface area. Remote sensing
information was used to detect the entire land cover. Remote sensing with time and space limitations is widely used
to classify vegetation cover. In this work, the proportion of vegetation was estimated by NDVI. The proportion of
land cover is based on the relationship between NDVI (NDVIS) and NDVI (NDVIV) in the soil. Using the NDVI
index, land cover zones were determined based on satellite images of 2006 and Landsat-5 from 2011. TCT (Tasseled
Cap Transformation) coefficients are used in the widest range of problems solved using Earth remote sensing data:
from recognition of the coastline of water bodies to determination of forest disturbances. Stressful vegetation may be
an indirect sign of the presence of salt in soils. Saline soils are usually characterized by poorly planted areas.
A normalized differential salinity index (NDSI) was also determined.

Key words: degradation, desertification, satellite images, Landsat-5, NDVI.

Introduction. Scientists have used various methods to study deserts. The methods used vary widely
depending on the availability of information. The first researchers of the Balkhash region were such
naturalists as: A.A. Babkov [1], .V. Mushketov [2], V. Fisher [3], A.M. Nikolsky [4], G. Karelin,
B.F. Meffert [5-6].

"Assessment of the geoecological state of Balkhash". T. Tilekova, M.T. Oshakbaev,
A.P. Haustov, 2016. The current environmental problems of the Balkhash region are considered. An
assessment is made of the ecological condition of the territory and water resources, among which Lake
Balkhash, the Ili, Karatal, Lepsy rivers are identified as the most polluted. The necessity of geoecological
monitoring, as well as comprehensive measures to maintain the stability of the Balkhash level, prevent
water pollution, protect floodplains of lakes, preserve floodplain forests and saxaul plantations, control
desertification processes, is justified. The main pollutants are mining, utilities, the impact of human
settlements and agrocenoses, in particular, irrigated agriculture. As a result of the study, it was found that
all landscapes in the region underwent changes caused by anthropogenic impact, and are
anthropogenically modified natural landscapes [7].
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“Formation of anthropic soils in agricultural areas of the south of Balkhash (south of Kazakhstan)”
Tazabekova E.T., Usen Azina, 2015. The ecological assessment of the current state of breeding systems is
given [6].

“Geographic Information System (GIS) with integrated models: a new approach to assessing the
vulnerability and risk of desertification in Sardinia (Italy)” Paola Molinari. The DPSIR (Driving Forces-
Pressure-State-Impact-Response) category is used to classify desertification indicators. The desertification
index (IDI) was classified according to five risk levels, and the results of field studies were tested in areas
selected as areas with high risk areas. “Desertification monitoring using satellite imagery LANDSAT TM”
Methods of Wu-Kyun Lee, Du-An Kwak, Sungho Choi, JeonheolLiTwo were used to determine the
desertification process. First, the extent and tendency of desertification was determined by classifying the
soil cover into four different categories using the Plant Index (NDVI): water-logged desert zone, a
partially recorded sand zone, a recorded sand zone and pastures. Secondly, the desertification
classification was classified by the Plant Index (ICAID): state of nature, latent state, weak desertification,
moderate desertification and high desertification level [8].

“Terrestrial and satellite studies of the productivity of pasture republics of Kalmykia with an
affordable degree of degradation of plant communities” A.N. Zolotokrylin, T.B. Titkova,
S.S. Ulanova, N.L. Fedorov, 2013.

Using satellite data from NDVI MODIS and NDVI ETM + Landsat-7, we studied the space variations
in productivity, identified areas other than the degree of degradation, estimated the correlation between the
values of NDVI and the productivity of desert phytocenoses, measured by the number of available
methods [9].

“Regional manifestation of global desertification in the north-west of the Caspian Sea”
K.M. Petrov, V.A. Bananova, V.G. Lazareva, A.S. Unagaev, 2016. Degradation of vegetation, condition
of lands and irrigation systems, fluctuations in the level of the Caspian Sea, development of transport
networks, cities and towns in the region are used as objects for monitoring levels of destruction of the
natural environment. The concept of cartographic monitoring of degradation of arid ecosystems is
discussed and a map of the modern desertification of the Northwest Para-Caspian is proposed. Thanks to
GIS technologies, the map can be updated taking into account the dynamic processes of land degradation
[10].

“Development of an algorithm for assessing the degree of soil degradation from a multispectral
image” V.G. Bondur, A.B. Murynin, A.A. Richter, M.A. Shahramanyan. An algorithmic assessment of the
degree of soil degradation using aerospace images is described. A block diagram of a software module
that implements the proposed algorithm is presented. An example of the study of soil degradation during
littering in areas of large urban landfills is given [11].

The reason of formation of the centers of the mobile sandy barkhans formed as a result of anthro-
pogenic degradation of sandy soils of desert rangelands of SouthernLake Balkhash region is studied. The
main soil-hydrological properties the 0-60cm a layer of a sandy barkhan of friable-sandy granulometric
composition with absolute prevalence of fine sandy fraction (> 90 %), having very high speed of
absorption (8.1 m/min), filtrations (2,1 mm/min), minimumwater capacity (MWC) — 7.3 % and wilting
moisture (WM) 1.7 % are defined. Features of the seasonal regime of field moisture of a sandy barkhan,
characterized maximum moisture (5,6 %) during the early-spring period, the beginning of deficiency of
moisture (~ 2 %) in June and acute shortage of moisture in July, August and in September with moisture
of all thickness of a root zone below WM are established [12].

The article provides the data of the seasonal hydrothermal regime of the centers of the mobile
barchans formed from sandy soils as a result of anthropogenic degradation, which were widely spread in
Southern Balkhash region [13].

Aim of the research.Balkash is a closed semi-freshwater lake in the Balkash-Alakol depression in
southeastern Kazakhstan, the second largest non-drying salt and the 14th in the list of the largest lakes in
the world (figure 1) [14].

Absolute elevations of the earth's surface vary from 340 m to 500-600 m. The northern and western
border of the basin is Lake Balkhash. From the south and east it borders with the spurs of the Zhongar
Alatau, and from the southwest it borders with the Shu-Ili mountains [15]. The Early Paleozoic

— 4y ——
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successions dated by the Cambrian are known in the northwest of the Balkhash lake. This vast area was
named the Atasu-Zhamshi watershed [1], that is, thearea located between the rivers Atasu and Mointy. In
geological literature, one can find also anothernaming of the Atasu-Mointi watershed[16].The southern
Balkhash region is divided into western and eastern parts. On the left bank of the Ili river basin, the
Taukum and Moiynkum deserts, and in the middle of the Ili and Karatal rivers — the Saryesik-Atyrau
desert. In the east, between the Karatal and Aksu, Zhamanzhal and Lyukum sands and Aral rivers on the
lower bank of Aksu and the Lepsy river. The arid climate of the region is characterized by desert
landscapes [14]. Balkhash region is mining large-scale polymetallic ores, coal, building materials.
Traditionally, large areas were used for pasture. In the region, 16 % of industrial production and 13 % of
agricultural production in Kazakhstan, fishing accounts for more [17].

AJIMATBE  OB/IBICHE

Figurel — Study area- Southern Balkash Desert

The featureless relief. The climate is continental. Winter is cold, summers are hot, arid. The average
temperatures in January are 13-15 °C, July 24 °C. The average annual rainfall is 100-150 mm [18]. The
largest river is Ili with a length of 1001 km. On its right bank laid Akdalinsky irrigation system. Numerous
bakanas are old dried river beds. On the territory of the district is the Karoy state reserve with an area of
509 thousand hectares. The main soil cover: takyr-like soils and sands on which saxaul, meadowsweet,
jujube, wormwood, cheegrass, sedge and others grow. There are wolf, fox, badger, hare, roe deer, saiga,
wild boar, muskrat are found in dense reeds. Pheasants, partridges are found in floodplains and river
valleys; on ponds — cranes, pelicans, flamingos, etc.; in reservoirs: carp, crucian carp, perch, marinka.

Deposits of coal, manganese and uranium have been explored in the bowels of the Balkhash region.
Marble and granite are mined at the Zhalpaktas deposit. In addition, there are deposits of salt, building
sand and clay for the production of bricks. All settlements are located in the valley of the Ili River. The
basis of the region’s economy is agriculture. In crop production — irrigation and rainfed farming (wheat,
rice, vegetables and potatoes). The main areas of livestock breeding are sheep breeding, cattle breeding,
horse breeding. In the lower reaches of the Ili River, shipping is developed [19].

Materials and methods. The calculation of the normalized differential vegetation index (NDVI),
which is available on the fly, comes first. In addition, NDVI is often used around the world to monitor
drought, forecast agricultural production, assist in forecasting fire zones and desert attack maps. NDVI is
preferred for global monitoring of vegetation, since it helps to compensate for changes in lighting
conditions, surface slope, exposure, and other external factors (Figure2) [20].

NDVl is calculated by the formula:

. . NIR-Red
Proportion of vegetation cover = (V'R—"Red)

(NIR+Red) (M
NIR - reflection in the near infrared spectrum
RED - reflection in the red region of the spectrum
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The main research method was the analysis of the normalized relative vegetative index (NDVI —
Normalized Difference Vegetation Index), which was first described by B. J. Rouse in 1973[21].

TCT (Tasseled Cap Transformation) coefficients are used in the widest range of problems solved
using Earth remote sensing data: from recognition of the coastline of water bodies to determination of
forest disturbances [22]. This technique uses the Brightness coefficient TCT.Tasseled Cap Transformation
(TCT) is calculated by the formula (table 1).

01 0.2 0.3 04 05 : g 08 03 10
0 .
1

Figure 2 — Discrete NDVI Index Scale

Table 1 — The calculation formula Tasseled Cap Transformation (TCT) (Healey S.P., et al, 2005).

Tasseled
Cap Formula
Transformation
Brightness 0.3037*(b1)+0.2793*(b2)+0.4743*(b3)+0.5585*(b4)+0.5082*(b5)+0.1863*(b7)
Green 0.2848*(b1)-0.2435*(b2)-0.5436*(b3)+0.7243*(b4)+0.0840*(b5)-0.1800*(b7)
Humidity 0.1509*(b1)+0.1973*(b2)+0.3279*(b3)+0.3406*(b4)-0.7112*(b5)-0.4572*(b7)

Salting of soil is the process of enriching the soil with soluble salts, which leads to obtaining
information about the soil exposed to salt. Soil salinization in irrigated areas is becoming a serious
problem for agriculture. Saline soil conditions have reduced the value and productivity of large areas of
land around the world [23]. The main problems associated with arid and semi-arid areas are salinization
and desertification. Irrigational evaporation of moisture from the surface or shallow depths within the
profile and insufficient annual precipitation for leaching salts from the rooting zone of plants contribute to
the excessive accumulation of soluble salts in soils of arid and semi-arid regions, which makes such lands
with minimal success.Sixteen different spectral salinity indices developed in numerous studies related to
salt detection and soil salinity mapping were studied for all Landsat images and seven salinity indices
were most commonly used (NDSI, SI 1, SI 2, SI 4, SI 9, SI 10, SI 14) taken into account in this study are
shown in table 2 [24]. The digital elevation model (DEM) can also be used to predict soil salinization
taking into account the variographic morphology of the earth's surface in order to increase the accuracy of
its prediction [25].

Table 2 — The most common salinity indicators [26]

Salinity indices Equation Reference
Normalized Differential Salinity Index NDS[=&=ME) (Khan, Rastoskuev et al. 2001)
(R+NIR)
Salinity Index 1 SI1=vVB X R (Khan, Rastoskuev et al. 2001)
Salinity Index 2 SI2=vVG X R (Douaoui, 2006)
Salinity Index 4 SI4=VG2 + R? (Douaoui, 2006)
Salinity Index 9 q19=Bs XBs B XBs (Bannari, Guedon et al. 2008)
Bs
Salinity Index 10 S110=2 (Abbas, 2007)
R
Salinity Index 14 QI14=FXNIR (Abbas, 2007)
G

For the tasks of determining the degree of salinization of the soil cover of the project territories, as
one of the factors of desertification, it is recommended to use this index during monitoring [23].

Results and discussion. Landsat TM data for 2006 and 2011 were taken for this research (table 4,
figure 3). The image has seven bands with a resolution of 30 m pixels. Image analysis was performed
using ArcGIS 10.3.

— Y4 ——



ISSN 2224-5227 2.2020

Table 4 — Data used

Image Image data
Landsat TM5 09.09.2006; 02.09.2006; 11.09.2006; 19.09.2006
Landsat TMS5 07.09.2011; 15.09.2011; 08.09.2011; 18.09.2011

The stage of Earth remote sensing data analysis, the main task of which is the recognition and
identification of objects detected in the image, is called image decryption.

For Landsat-5 images, in accordance with the process of soil degradation, salinization, and
desertification, the interpretation of these channel combinations was chosen, i.e., the color combination
7.5.3. This combination gives an image close to natural colors, but at the same time allows you to analyze
the state of the atmosphere and smoke. Healthy vegetation looks bright green, grassy communities look
green, bright pink areas detect open soil, brown and orange tones are typical for sparse vegetation. Dry
vegetation looks orange, water — blue. Sand, soil and minerals can be represented by a very large number
of colors and shades. This combination gives an excellent result in the analysis of deserts and desertified
territories [27].

Figure 3 — Satellite image of the Southern Balkash Desert (Landsat TM5)

The formula used to calculate the NDVI of the study area:
(BAND4-BAND3)

NDVI = (BAND4+BAND3) 2
The formula used to calculate the SI2 of the study area:
SI2= vband2 x band3 3)

The formula used to calculate the TCT (Tasseled Cap Transformation) of the study area:
TCT = 0.304 *b1 + 0.279 * b2 + 0.474 * b3 + 0.559 * b4 + 0.508 b5 + 0.186 x b7  (4)

As a result, the map “Degradation map of desert soils of the South Balkash region, 2006” and the
Degradation map of desert soils of the South Balkash region, 20117 was compiled on a scale of
1: 2 500 000 (figures 4, 5).

Map Degradation of the Southern Balkhash Desert, 2006
Scale 1:2 500 000 ‘

= : F
Map Degradation of the Southern Balkhash Desert, 2011 |
Scale 1:2 500 000

\
&

Figure 4 — Soildegradation map of the Southern Balkash Figure 6 — Soil degradation map of the Southern Balkash
deserts based on GIS, 2006 deserts based on GIS, 2011
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The obtained values of NDVI, SI, TCT are varied (table 5). We showed this difference in the form of
diagrams (figures 7, 8). For example, if in 2006 the total area of SI was 49928 km?, and in 2011, the total
area was 55754 km?. NDVI in 2006 was 39433 km?, and in 2011, the area was reduced to 17967 km?>.

Table 5 — The obtained values of NDVI, SI, TCT

Index 2006 2011
SI 49928 km? 55754 km?
NDVI 39433 xm? 17967 xm?
TCT 26310 km? 26975 km?

desert vEgetation
Figure 7 — The calculatedindixes, 2006 Figure 8— The calculatedindixes, 2011

Conclusions. Most part of the study area has been changed to a high level of desertification and an
average level of degradation. You can use images taken at different times, which leads to some seasonal
differences in the vegetation cover. Such differences could affect the comparison of desertification rates
from 2006 to 2011.

This study performed several tasks related to degradation and desertification. The main tasks are to
identify plant indices and vulnerability to soil erosion, and the degree of salinity. In the Southern Balkhash
desert, we can observe a relative decrease in the distribution of vegetation based on biennial satellite
imagery through NDVI, which has a different standardized vegetation index. In addition, the main
problems associated with arid and semi-arid areas are salinity (NDSI) and desertification. The obtained
values of NDVI, NDSI are varied. We showed this difference in the form of diagrams. For example, if in
2006 the total area of NDSI was 49,928 km?, and in 2011, the total area was 55,754 km?>.

This index classification is a natural histogram breakdown algorithm (which determines gaps between
classes, which divide the same values into groups and maximize differences between classes). The
prevalence of vegetation cover, the risk of soil erosion and the results have been summarized.

AX. Faoavikaneip!, I.T. Ucanosa'?, E.X. Kakum:kanos', Jlonr Ma?

! On-Mapabu aTbIHAAFEI Ka3aK YITTHIK YHUBEPCHTETI,
I'eorpadus xxoHe TaburaTThl Maiiianany ¢akynbreri, Anmarsl, Kazakcraw;
12 Opranblk A3us 3KOJIOTHs KOHE KOPIIaraH OpTa FhLIBIMH-3€PTTEy OpTallbIFbl, AnMarsl, Kazakcran;
3 CHUHBLBSH 3KOJIOTUs KoHE Teorpadus MHCTUTYThI, KbiTail FeUIbIM akanemuschl, Kpitaii

OHTYCTIK BAJIKAIII IOJITHIH TONBIPAK JETPAJALIUSICBIH
’KOHE IIOJIIEHYIH F'AK APKBLIBI TAJIJAY

Annoranus. [leneHy xoHE TOMBIPAK Jerpafalusichl kahaHbIK SKOIOTHSIIBIK JKOHE dJICyMETTIK-OKOHOMH-
KaJIBIK MOCeNeNepaiH alKeiH KepiHiciH Oimmipexmi. [llem aifiMakTapbsIHBIH mMaiina OONybIHA KIMMATTBIH apUATIIIT,
TOTIBIPAKTHIH JKOHE OCIMIKTIH MeIIAMUSIIBIK KOHE dPO3USUIIBIK OPEKTTEpi HOTIKeCiHae OeTki OenepaiH OY3BUTYHL,
S0JIIBIK YAEPICTEPIiH KaPKbIHIBLIBIFBI )KOHE Tarbl Oacka TaOUFU (haKTopiiap FaHa dcep CTill KoHMaid, aHTPOITOTeH IIK
iC-OpeKeTTep/IiH, SFHU eriCTIK JXOHE JKaWbUIBIM IKepliepAl THIMCI3 maiijanaHy, Cy pecypcTapblH bICHIPAIICHI3
naiijanany CHsKThI )Karaaiaap qa Taburarka Kepi bIKIaJblH THTI31 KaThIp.

leneliTreHy — TaOMFaT NEH TaOMFATTBIH KOJIAHCHI3 KYOBUIBICTApHI, Oip-OipiH HBIFAWTATBIH TaOMFAaT OPTAChl
cUMaTTaMalapblHbIH ©3repyiHe OKeNeTIH y3aK Tapuxu yAepicTiH HoTikeci. KazakcraHHBIH Ken Oediri mren
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aliMarbIHJIa KaThIp, COHBIH immuHae OHTYCTIK Bankain MaHbl aymMarbiH epekiie aram aityra Oomanbel. Cebebi Oyt
OHIPIIH lIeJiIeHyiHe TaOUFH XKOHE aHTPOPOreHJIIK (akTopyiap KaTThl acep €Til OThIp. Bys 3eprrey >KyMbIChIHIA
IIOJIAIH OCIMIIIK J)KaMBUIFBICHIH Tajlay HOTIKEJIEepl KapacThIpbUIIbl. OCIMIIKTEp/AIH Kai-KyliH cunarTay yuiH Oip
CHCKTPAIBIbl JAHANA30HIAFEl aKIapaT OoJETTE MXCTKUIIKCI3 OOJFaHABIKTaH, ©CIMIIK HHICKCTEPIHIH KeOiHece eKi
HeMece OJIaH Ja KeIl CIIEKTPaJIbbI XKOJIaKTapAbl OipiKTipy apKbLIbl JaMHAbL. OCIMIIK KaMbUIFBICH HHAEKCI — Oenrii
Oip OeTkell ayMarbIHAArbl ©CIMAIKTEp alMarbIHBIH Yiec Meimepi. COHBIMEH KaTap 3epTTey allMarbIHBIH ©CIMIIK
JKAMBUIFBICBIH aHBIKTAI, TajJlay YIIiH apaKallbIKTBIKTAH 3epheiiey (30HATay) Typalibl akmaparrap KOJNIaHBUIABL
VakpIT TeH KEeHICTIK IIeKTeyJepiMeH apaKallbIKTBIKTaH 3epiAeliey ©CIMIIK >KaMBUIFBICHIH JKIKTE€yAe KEeHiHEH
KOJIIaHBLIA/IBL.

Byt skyMmbIcTa 6CIMIIK KaMbUIFBICHIHBIH Yiieci NDVI OoiibiHIIa OaragaHFaH, ajl ©CIMIIK )KaMbUIFBICHIHBIH YJIEC
toneipakra NDVI (NDVIS) xone ecimamikreri NDVI (NDVIV) apaceinmarsl KaThIHACTAPABI €CKEPE OTBIPHIIL,
OCIMJIIK KaMBUIFBICBIHBIH YJIEC cajMarbiHa OaimaHbICThl Oec kiacka Oemivai. NDVI umHAEKCI apKpUIbl ©CIMIIK
KaMBUIFBICHIHBIH Tapany aiimakrapbl 2000 >xpuira aedin xone 2000 xpurnaH keiinri Landsat-5 rFapbluThIK Cyper
Heri3iHzae canpicThipManbl Typae anblkranipl. TCT koaddunueHTTepi apakalibIKTHIKTaH 3epeiiey MaJiMeTTepiH
KOJIIaHy apKbUIbl IIEIIUICTIH MAceNeNepIiH KeH CIIEKTpiH/Ie KOJJIaHbUIabl: Cy OOBEKTUIEpiHIH JKarajay ChI3BIFbIH
TaHysAaH OacTam, OpMaHHBIH OY3BUIYBIH aHbIKTayFa AediH. CTpeccTi eCIMIIKTEp TOINBIpaKTa TY3JbIH OOJYBIHBIH
»kaHaMma Oenrici 601yl MyMKiH. Ty3/1bI TOIBIPAK 9€TTE HALIAP OTHIPFBI3BUIFaH JKepJIepMEH cunartTaitazpl. KanbinTsl
muddepeHnmanianFal Ty3apUIbIK HHAeKCT (NDSI) aHBIKTamIp!.

Tyiiin ce3aep: nerpanarysi, MeIeHy, FAPBIITHIK cyperTep, Landsat-5, NDVI.

A.I'. Taoapikaawip', I'.T. Ucanosa'?, E.X. Kakumsxanos', Jlonr Ma®

! Kazaxckuii HAlMOHAILHBINA YHUBEPCUTET UMEHH ab-Dapalu,
®akynbrer reorpaduu u npupoponosszoBanus, Anmarsl, Kazaxcran;
2 HayuHo-MCClIeI0BATEILCKUIA IEHTP SKOJIOIMH M OKpyKaromeil cpenn! Lienrpanbaoii Asun, Anmatsl, Kazakcran;
3 CHHBIBSHCKUI HHCTUTYT 9K0JI0TUH U Teorpaduu Kuraiickoi akagemun Hayk, Kuraii

AHAJIM3 JETPAJJAIIMU 1 OITY CTBIHUBAHUS ITIOYB ITYCTBIHb
IOKHOT'O MTPUBAJIXAIIbS C TIPUMEHEHUEM I'IC

AnHoTanus. OnyCTBIHUBAaHNE U JIeTpajanusl MOYB MPEACTABISIIOT YETKYIO0 KapTHHY TIIOOAIBHBIX 3KOJIOTHYEC-
KHX WU COLHMAJIbHO-?KOHOMHYECKHX INpobieM. Ha omycThiHMBaHHME BIMSIOT HE TONBKO KJIMMAaTHYECKHE (DaKTOPBI,
HapyluleHHe penbeda MOBEPXHOCTH BCIEACTBUE Ae(UIALMM M 3PO3UU TOYBBI M PACTHTENLHOCTH, MHTCHCHBHOCTH
BETPOBBIX MPOIIECCOB U APYTHE MPUPOIHBIC (AKTOPHI, HO TAK)KE aHTPOIIOTCHHbIE ICHCTBHS, TaKue Kak Hed(deKkTus-
HO€ HCIIOJIB30BAHUC INIaXOTHBIX U HaCTGI/lLHHI)IX 3€MEJIb U PACTOYUTCIIbHOC HCIIOJIB30BAHUC BOAHBIX PECYPCOB. TAKIKE
OKa3bIBaOT HETAaTUBHOC BJIMSAHUC HA MPUPOIY.

OmnyCThIHUBaHUE SIBIISIETCS PE3YJIBTATOM JUIUTEIBHOTO HCTOPUUYECKOTO Mpolecca, KOTOPbIA MPUBOIUT K HeOa-
TONPUATHBIM BO3/ICHCTBUAM IIPUPOABI U HPUPOJBI, KOTOPBIE MU3MEHSIOT XapaKTEePHUCTHKH YCHIMBAIOLIEH CpPEbl.
Bonpiast wacte KasaxcraHa HaxoauwTcs B IYCTBIHHOM pervoHe, BKIouas mycThiHM FOskHOoro Ilpmbanxamibs.
OnyCThIHUBaHNE TEPPUTOPHU OOYCIIOBJICHO BIMSHHEM IPHUPOIHBIX M AHTPONOTEHHBIX (PaKTOPOB Ha IKOCHUCTEMY
Iy CTBIHH.

B mocnennue roxmpl 3Komormueckas curyanys B ImycTeiHe HOkHOro Ilpubanxamibsi pe3sko yXyALIMIach HE
TOJIBKO B PE3yJIBTATE PEryJUPOBAHHUS PEYHOIO CTOKA, HO M B PE3YJIbTaTE€ aHTPOIIOIEHHOTO BO3/AeHCTBUs. B nanHoi
paboTe HCCIEeNOBaHUS PACCMOTPEHBI PE3yJIbTaThl AHAIW30B IyCTBIHHOM pacTUTeNpHOCTH. HMHbopmanus B
CHEKTPAJIbHOM AMAIa30HE HEJOCTATOYHO AN OMHCAHUS COCTOSIHUSI PACTEHHH, MO3TOMY HMHAEKCHI PACTEHHH 4acTo
Pa3BHBAIOTCS IyTeM OOBEAMHEHUS JABYX WM Ooyiee CIEKTpalbHBIX MOJOC. MHAEKC pacTUTENLHOrO — 3TO JOJIS
PacTUTENBHOCTH Ha ONpeAETIeHHON MJIOIIa I MOBEepXHOCTH. KpoMe Toro, HCcroib30BaIMCh MaTepHaibl AUCTAHIIMOH-
HOTO 30HAMPOBAHUS Ul BBIABICHUS M aHAIU3a PACTUTEIBHOIO IIOKPOBA HCCIENAyEMOW TeppUTOpuUU. Tak Kak
JUCTAHIMOHHOE 30HIUPOBAHHE C OrPAaHUYEHHMSAMU IO BPEMEHU M MPOCTPAHCTBY IIMPOKO HMCHOIB3YETCS AN
KJaccu(UKay pacTUTEIBHOrO OKpoBa. B 3Toii paboTe 10715 pacTUTEIFHOCTH OblIa OLIEHEHA ¢ IOMOIIBIO HHJEKCa
NDVI. [lons pacTHUTEIBHOTO TOKPOBa OCHOBaHAa Ha B3amMmocBs3u Mmexay NDVI (NDVIS) u NDVI (NDVIV) B
moyBe. C momombto uHIeKkca NDVI 30HBI pacTHTEIBHOTO MMOKPOBa OBLIM OIMPENEICHB HAa OCHOBE CITyTHHKOBBIX
canmioB Landsat-5 (2006 r u 2011 r). Koadpduuuentsr TCT npuMeHSFOTCS B CaMOM HIMPOKOM CIIEKTpE 3ajad,
pelIaeMbIX ¢ MOMOLIBIO JaHHBIX [[33: OoT pacnio3HaBaHHs OeperoBOi JIMHUHM BOAOEMOB JI0 OMNPENEIICHNS HAapYIIEHUH
necoB. CtpeccoBasi paCTUTEIBHOCTh MOXET OBITh KOCBEHHBIM IIPU3HAKOM HAIMYMS COJMM B I0YBaX. 3aCOJICHHBIE
MOYBBI XapaKTEPHU3YIOTCS IUIOXO BBIPAKEHHBIM PACTUTEIBHBIM IOKpOBaM. Taxke OBbLI ONpeleseH HOPMallu30-
BaHHBIN pPa3HOCTHBIN MHJEKC 3aconenHoctd (NDSI).

KiroueBnle ciioBa: nerpajaius, OlyCThIHUBaHUE, KOCMUYecKue CHUMKH, Landsat-5, NDVI.
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