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

A bstract. 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 o f tectonics. In recent 
years, the environmental situation in Balkhash has deteriorated sharply not only as a result o f river flow regulation, 
but also as a result o f 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.

In tro d u c tio n . Scientists have used  various m ethods to  study deserts. The m ethods used  vary  w idely  
depending on the availab ility  o f  inform ation. The first researchers o f  the B alkhash  region w ere such 
naturalists as: A .A . B abkov [1], I.V. M ushketov  [2], V. F isher [3], A .M . N iko lsky  [4], G. K arelin,
B.F. M effert [5-6].

"A ssessm ent o f  the geoecological state o f  B alkhash". T. T ilekova, M .T. O shakbaev, 
A .P. H austov, 2016. The curren t environm ental problem s o f  the B alkhash  region are considered. A n 
assessm ent is m ade o f  the ecological condition  o f  the territo ry  and  w ater resources, am ong w hich  Lake 
B alkhash, the Ili, K aratal, L epsy rivers are identified  as the m ost pollu ted . The necessity  o f  geoecological 
m onitoring, as w ell as com prehensive m easures to  m ain tain  the stability  o f  the B alkhash level, p reven t 
w ater pollu tion, p ro tec t floodplains o f  lakes, preserve floodplain  forests and saxaul p lan tations, control 
desertification  processes, is ju stified . The m ain  pollu tan ts are m ining, utilities, the im pact o f  hum an 
settlem ents and  agrocenoses, in  particular, irrigated  agriculture. A s a  resu lt o f  the study, it w as found tha t 
all landscapes in  the  reg ion  underw en t changes caused  by  an thropogenic im pact, and  are 
an thropogenically  m odified  natural landscapes [7].
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“F orm ation o f  anthropic soils in  agricultural areas o f  the south o f  B alkhash (south  o f  K azakhstan)” 
T azabekova E.T ., U sen A zina, 2015. The ecological assessm ent o f  the curren t state o f  breeding  system s is 
g iven  [6].

“G eographic Inform ation  System  (G IS) w ith  in tegrated  m odels: a  new  approach to  assessing the 
vu lnerab ility  and  risk  o f  desertification  in Sardinia (Italy)” P ao la  M olinari. The D P S IR  (D riving Forces- 
P ressure-S tate-Im pact-R esponse) category is used  to  classify  desertification indicators. The desertification 
index  (ID I) w as classified  according to five risk  levels, and  the results o f  field  studies w ere tested in  areas 
selected as areas w ith  h igh  risk  areas. “D esertification  m onitoring using satellite im agery  L A N D SA T  T M ” 
M ethods o f  W u-K yun  Lee, D u-A n K w ak, Sungho Choi, JeonheolL iT w o w ere used  to  determ ine the 
desertification  process. First, the ex ten t and  tendency o f  desertification w as determ ined by  classify ing the 
soil cover into four d ifferen t categories using  the P lan t Index  (N D V I): w ater-logged  desert zone, a 
partially  recorded sand zone, a  recorded  sand zone and pastures. Secondly, the desertification  
classification  w as classified  by  the P lan t Index  (ICA ID ): state o f  nature, la ten t state, w eak desertification , 
m oderate desertification  and  h igh  desertification  level [8].

“Terrestrial and satellite studies o f  the productiv ity  o f  pasture republics o f  K alm ykia w ith  an 
affordable degree o f  degradation  o f  p lan t com m unities” A .N . Z olotokry lin , T.B. Titkova, 
S.S. U lanova, N .L . Fedorov, 2013.

U sing satellite da ta  from  N D V I M O D IS and N D V I E T M  + L andsat-7, w e studied the space variations 
in productiv ity , identified  areas o ther than  the degree o f  degradation, estim ated the correlation  betw een  the 
values o f  N D V I and  the p roductiv ity  o f  desert phytocenoses, m easured  by  the num ber o f  available 
m ethods [9].

“R egional m anifesta tion  o f  g lobal desertification in the north-w est o f  the C aspian  Sea” 
K .M . Petrov, V .A . B ananova, V .G . L azareva, A .S. U nagaev, 2016. D egradation  o f  vegetation , condition  
o f  lands and irrigation  system s, fluctuations in the level o f  the C aspian  Sea, developm ent o f  transport 
netw orks, cities and tow ns in  the region are used  as objects fo r m onitoring  levels o f  destruction  o f  the 
natural environm ent. The concept o f  cartographic m onitoring  o f  degradation o f  arid  ecosystem s is 
discussed and  a  m ap o f  the m odern  desertification  o f  the N orthw est Para-C aspian  is proposed. T hanks to 
GIS technologies, the m ap can be updated  taking into account the dynam ic processes o f  land degradation 
[10].

“D evelopm ent o f  an algorithm  fo r assessing the degree o f  soil degradation  from  a  m ultispectral 
im age” V .G . B ondur, A .B . M urynin , A .A . R ichter, M .A . Shahram anyan. A n algorithm ic assessm ent o f  the 
degree o f  soil degradation  using  aerospace im ages is described. A  b lock  diagram  o f  a  softw are m odule 
that im plem ents the proposed  algorithm  is presented. A n exam ple o f  the study o f  soil degradation  during 
littering in  areas o f  large urban  landfills is g iven  [11].

The reason o f  form ation  o f  the  centers o f  the  m obile sandy barkhans form ed as a  resu lt o f  an th ro ­
pogenic  degradation  o f  sandy soils o f  desert rangelands o f  SouthernLake B alkhash  reg ion  is studied. The 
m ain  soil-hydrological properties the  0-60cm  a  layer o f  a  sandy barkhan  o f  friable-sandy granulom etric 
com position w ith  absolute prevalence o f  fine sandy fraction  (> 90 % ), hav ing  very  h igh  speed o f  
absorp tion  (8.1 m /m in), filtrations (2,1 m m /m in), m in im um w ater capacity  (M W C) -  7.3 %  and w ilting 
m oisture (W M ) 1.7 %  are defined. Features o f  the seasonal regim e o f  field  m oisture o f  a  sandy barkhan, 
characterized m axim um  m oisture (5,6 %) during the early-spring period , the beginning  o f  deficiency o f  
m oisture (~ 2 %) in  June and  acute shortage o f  m oisture in  July, A ugust and in  Septem ber w ith  m oisture 
o f  all th ickness o f  a  roo t zone below  W M  are established [12].

The article provides the data  o f  the seasonal hydro therm al regim e o f  the centers o f  the m obile 
barchans form ed from  sandy soils as a  resu lt o f  anthropogenic degradation , w hich w ere w idely  spread in 
Southern B alkhash reg ion  [13].

A im  o f th e  re sea rch .B a lk ash  is a  closed sem i-freshw ater lake in  the B alkash-A lakol depression  in 
southeastern  K azakhstan, the  second largest non-dry ing  salt and  the 14th in the list o f  the largest lakes in 
the  w orld  (figure 1) [14].

A bsolu te elevations o f  the earth 's surface vary  from  340 m  to 500-600 m . The northern  and w estern  
border o f  the basin  is Lake B alkhash. F rom  the south and east it borders w ith  the spurs o f  the Z hongar 
A latau , and from  the southw est it borders w ith  the Shu-Ili m ountains [15]. The E arly  Paleozoic
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successions dated by  the C am brian  are know n in the northw est o f  the B alkhash lake. This vast area w as 
nam ed the A tasu-Z ham shi w atershed  [1], th a t is, thearea  located  betw een  the rivers A tasu  and M ointy. In 
geological literature, one can find also anothernam ing o f  the  A tasu-M ointi w atershed[16].T he southern 
B alkhash region is div ided into w estern  and eastern parts. O n the left bank  o f  the Ili river basin , the 
Taukum  and M oiynkum  deserts, and in  the m iddle o f  the Ili and K aratal rivers -  the Saryesik-A tyrau 
desert. In the east, betw een  the K aratal and A ksu, Z ham anzhal and  L yukum  sands and  A ral rivers on the 
low er bank  o f  A ksu and the L epsy river. The arid  clim ate o f  the region is characterized  by  desert 
landscapes [14]. B alkhash  region is m ining large-scale po lym etallic  ores, coal, build ing m aterials. 
T raditionally , large areas w ere used  fo r pasture. In the region, 16 %  o f  industrial production  and 13 %  o f  
agricultural production  in K azakhstan, fish ing accounts fo r m ore [17].

Figure1 -  Study area- Southern Balkash Desert

The featureless relief. The clim ate is continental. W in ter is cold, sum m ers are hot, arid. The average 
tem peratures in January  are 13-15 °C, July 24 °C. The average annual rainfall is 100-150 m m  [18]. The 
largest river is Ili w ith  a  length  o f  1001 km . O n its righ t bank  laid  A kdalinsky  irrigation  system . N um erous 
bakanas are o ld  dried  river beds. O n the territo ry  o f  the d istric t is the  K aroy state reserve w ith  an area  o f  
509 thousand  hectares. The m ain  soil cover: takyr-like  soils and sands on w hich  saxaul, m eadow sw eet, 
ju jube , w orm w ood, cheegrass, sedge and others grow . There are w olf, fox, badger, hare, roe deer, saiga, 
w ild  boar, m uskrat are found  in  dense reeds. Pheasants, partridges are found in  floodplains and river 
valleys; on ponds -  cranes, pelicans, flam ingos, etc.; in reservoirs: carp, crucian carp, perch, m arinka.

D eposits o f  coal, m anganese and uranium  have been explored  in the bow els o f  the B alkhash region. 
M arble and granite are m ined  a t the Z halpaktas deposit. In  addition, there are deposits o f  salt, building 
sand and clay  fo r the production  o f  bricks. A ll settlem ents are located  in  the  valley  o f  the Ili River. The 
basis o f  the reg io n ’s econom y is agriculture. In  crop p roduction  -  irrigation  and rainfed farm ing (w heat, 
rice, vegetab les and potatoes). The m ain  areas o f  livestock breeding are sheep breeding, cattle breeding, 
horse breeding. In the low er reaches o f  the Ili R iver, shipping is developed [19].

M a te r ia ls  a n d  m e th o d s . The calculation o f  the norm alized  differential vegetation  index  (N D V I), 
w hich  is available on the fly, com es first. In addition, N D V I is often used  around the w orld  to  m onito r 
drought, fo recast agricultural p roduction , assist in  forecasting fire zones and  desert attack m aps. N D V I is 
p referred  fo r g lobal m onitoring  o f  vegetation, since it helps to  com pensate fo r changes in  lighting 
conditions, surface slope, exposure, and  o ther external factors (F igure2) [20].

N D V I is calcu lated  by  the form ula:

P r o p o r t io n  o f  v e g e ta t io n  c o v e r  =  ( ^ + ^ )  (1)

N IR  - reflection in  the n ear infrared  spectrum
R ED  - reflection  in the red  region o f  the  spectrum
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Figure 2 -  Discrete NDVI Index Scale

The m ain  research  m ethod  w as the analysis o f  the norm alized  relative vegetative index  (N D V I -  
N orm alized  D ifference V egetation  Index), w hich  w as first described  by  B. J. R ouse in  1973[21].

T C T  (Tasseled  Cap Transform ation) coefficients are used  in  the  w idest range o f  problem s solved 
using E arth  rem ote sensing data: from  recognition  o f  the coastline o f  w ater bodies to  determ ination  o f  
forest d isturbances [22]. This technique uses the B rightness coeffic ien t T C T .T asseled  Cap Transform ation 
(TCT) is calcu lated  by  the fo rm ula (table 1).

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

Tasseled
Cap

Transformation
Formula

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)

S alting  o f  soil is the process o f  enriching the soil w ith  soluble salts, w hich  leads to  obtain ing 
inform ation about the soil exposed to  salt. Soil salin ization  in  irrigated  areas is becom ing a  serious 
problem  fo r agriculture. Saline soil conditions have reduced the value and  productiv ity  o f  large areas o f  
land around the w orld  [23]. The m ain  problem s associated  w ith  arid  and sem i-arid  areas are salinization 
and desertification. Irrigational evaporation  o f  m oisture from  the surface o r shallow  depths w ith in  the 
profile  and  insufficien t annual p recip ita tion  fo r leaching salts from  the rooting zone o f  plants contribute to  
the excessive accum ulation  o f  soluble salts in soils o f  arid  and  sem i-arid  regions, w hich  m akes such lands 
w ith  m inim al success.S ixteen d ifferen t spectral salin ity  indices developed  in  num erous studies related  to  
salt detection and  soil salin ity  m apping  w ere studied  fo r all L andsat im ages and seven salinity  indices 
w ere m ost com m only  used  (N D SI, SI 1, SI 2, SI 4, SI 9, SI 10, SI 14) taken  into account in th is study are 
show n in tab le  2 [24]. The d igital elevation m odel (D EM ) can also be used  to  p red ic t soil salin ization 
taking into account the variographic m orphology  o f  the earth 's surface in  order to  increase the accuracy  o f  
its p red iction  [25].

Table 2 -  The most common salinity indicators [26]

Salinity indices Equation Reference
Normalized Differential Salinity Index NDSI=(fi~Wfi)(R+NIR)

(Khan, Rastoskuev et al. 2001)

Salinity Index 1 SI1=VB X R (Khan, Rastoskuev et al. 2001)
Salinity Index 2 SI2=V G X R (Douaoui, 2006)
Salinity Index 4 SI4=VG2 + R2 (Douaoui, 2006)

Salinity Index 9 SI9_(B5 X#6 #6 X#6
*5

(Bannari, Guedon et al. 2008)

Salinity Index 10 SI10=-R
(Abbas, 2007)

Salinity Index 14 SI14=SXWMr.
(Abbas, 2007)

F or the  tasks o f  determ ining the degree o f  salin ization o f  the soil cover o f  the pro ject territo ries, as 
one o f  the factors o f  desertification, it is recom m ended to  use th is  index  during m onitoring  [23].

R esu lts  a n d  d iscussion . L andsat T M  data  fo r 2006 and 2011 w ere taken  fo r th is  research (table 4, 
figure 3). The im age has seven bands w ith  a  reso lu tion  o f  30 m  pixels. Im age analysis w as perform ed 
using A rcG IS  10.3.
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Table 4 -  Data used

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

The stage o f  E arth  rem ote sensing data  analysis, the m ain  task  o f  w hich  is the  recognition and 
identification o f  objects detected  in the im age, is called  im age decryption.

F o r Landsat-5 im ages, in accordance w ith  the p rocess o f  soil degradation , salinization, and 
desertification, the  in terpretation  o f  these channel com binations w as chosen, i.e., the  co lo r com bination 
7.5.3. This com bination  gives an im age close to  natural colors, bu t at the sam e tim e allow s you  to  analyze 
the state o f  the  atm osphere and  sm oke. H ealthy  vegetation  looks b righ t green, grassy  com m unities look 
green, b righ t p ink  areas detect open  soil, b row n and orange tones are typ ical fo r sparse vegetation . D ry 
vegetation  looks orange, w ater -  blue. Sand, soil and m inerals can  be represented by  a  very  large num ber 
o f  colors and shades. This com bination  g ives an  excellen t resu lt in  the analysis o f  deserts and  desertified  
territo ries [27].

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

The fo rm ula used  to  calculate the N D V I o f  the  study area:
NDVI =  (BAND4-BAND3) 

(BAND4+BAND3)

The fo rm ula used  to  calculate the SI2 o f  the  study area:

(2)

(3)S I2 =  V b an d 2  x  b a n d 3

The fo rm ula used  to  calculate the T C T  (Tasseled  Cap Transform ation) o f  the study area:

TC T =  0 .3 0 4  * b1  +  0 .2 7 9  * b2  +  0 .4 7 4  * b3  +  0 .5 5 9  * b 4  +  0 .5 0 8  * b5  +  0 .1 8 6  * b 7  (4)

A s a  result, the m ap “D egradation m ap o f  desert soils o f  the  South B alkash region, 2006” and the 
D egradation  m ap o f  desert soils o f  the South B alkash region, 2011” w as com piled  on a  scale o f  
1: 2 500 000 (figures 4, 5).

Figure 4 -  Soildegradation map of the Southern Balkash 
deserts based on GIS, 2006

Figure 6 -  Soil degradation map of the Southern Balkash 
deserts based on GIS, 2011
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The obtained values o f  N D V I, SI, T C T  are varied  (table 5). W e show ed th is d ifference in  the  form  o f  
d iagram s (figures 7, 8). F or exam ple, i f  in  2006 the to tal area  o f  SI w as 49928 km 2, and in  2011, the to tal 
a rea  w as 55754 km 2. N D V I in  2006 w as 39433 km 2, and in  2011, the area w as reduced to  17967 km 2.

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

Index 2006 2011
SI 49928 км2 55754 км2

NDVI 39433 км2 17967 км2
TCT 26310 км2 26975 км2

Figure 7 -  The calculatedindixes, 2006 Figure 8- The calculatedindixes, 2011

C o n c lu sio n s. M ost part o f  the study area has been changed to  a  h igh level o f  desertification  and an 
average level o f  degradation. Y ou  can use im ages taken  at d ifferen t tim es, w hich  leads to  som e seasonal 
d ifferences in  the vegetation  cover. Such differences could  affect the  com parison  o f  desertification  rates 
from  2006 to  2011.

This study perform ed several tasks related  to  degradation  and desertification. The m ain  tasks are to 
identify  p lan t indices and vu lnerab ility  to  soil erosion, and the degree o f  salinity . In the Southern B alkhash 
desert, w e can observe a  relative decrease in  the d istribu tion  o f  vegetation  based  on b iennial satellite 
im agery  th rough  N D V I, w hich  has a  d ifferen t standardized vegetation  index. In  addition, the m ain  
problem s associated  w ith  arid  and sem i-arid  areas are salinity  (N D SI) and desertification . The obtained 
values o f  N D V I, N D S I are varied. W e show ed th is d ifference in  the  form  o f  diagram s. For exam ple, i f  in 
2006 the to tal area  o f  N D SI w as 49,928 km 2, and in  2011, the to tal a rea  w as 55,754 km 2.

This index  classification  is a  natural h istogram  breakdow n algorithm  (w hich determ ines gaps betw een 
classes, w hich  divide the sam e values into groups and  m axim ize d ifferences betw een  classes). The 
prevalence o f  vegetation  cover, the risk  o f  soil erosion and the results have been sum m arized.

A.F. Г абды кады р1, Г.Т. И санова12, Е.Х. К аким ж анов1, Л онг М а3

1 Эл-Фараби атындагы казак ^лттык университет^
Г еография жэне табигатты пайдалану факультет^ Алматы, Казахстан;

1,2 Орталык Азия экология жэне коршаган орта гылыми-зерттеу орталыгы, Алматы, Казакстан;
3 Синьцзян экология жэне география институты, Кытай гылым академиясы, Кытай

OH.TYCTIK БАЛХАШ  Ш в Л Ш Щ  ТО П Ы РА К  Д ЕГРА ДА Ц И ЯСЫ Н  
Ж Э Н Е  Ш вЛ Д Е Н У 1Н  ГАЖ  А РК Ы Л Ы  ТАЛДАУ

А ннотация. Ш елдену жэне топырак деградациясы жаhандык экологиялык жэне элеуметлк-экономи- 
калык мэселелердщ айкын кершюш бiлдiредi. Ш ел аймактарыныц пайда болуына климаттыц аридгш п, 
топырактыц жэне еам дж тщ  дефляциялык жэне эрозиялык эректтерi нэтижеанде бетш бедердщ б^зылуы, 
эолдык Yдерiстердщ каркындылыгы жэне тагы баска табиги факторлар гана эсер етш коймай, антропогендш 
ю-эрекеттердщ, ягни егiстiк жэне жайылым жерлердi тиiмсiз пайдалану, су ресурстарын ысырапсыз 
пайдалану сиякты жагдайлар да табигатка керi ыкпалын типзш  жатыр.

Шелейттену -  табигат пен табигаттыц колайсыз к¥былыстары, бiр-бiрiн ныгайтатын табигат ортасы 
сипаттамаларынын езгеруiне экелетш узак тарихи YДерiстiн нэтижесi. Казакстанныц кеп белiгi шел
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аймагында жатыр, соньщ iшiнде О цгуспк Балхаш мацы аумагын ерекше атап айтуга болады. Ce6e6i бул 
eнiрдiн шeлденуiне табиги жэне антророгендiк факторлар катты эсер етш отыр. Бул зерттеу жумысында 
шeлдiц eсiмдiк жамылгысын талдау нэтижелерi карастырылды. 0сiмдiктердiц жай-кYЙiн сипаттау Yшiн бiр 
спектральды диапазондагы аппарат эдетте жеткiлiксiз болгандыктан, eсiмдiк индекстерiнiц кебшесе ек1 
немесе одан да адп спектральды жолактарды бiрiктiру аркылы дамиды. 0сiм дiк жамылгысы индексi -  белгш  
бiр беткей аумагындагы eсiмдiктер аймагыныц Yлес мeлшерi. Сонымен катар зерттеу аймагыныц eсiмдiк 
жамылгысын аныктап, талдау Yшiн аракашыктыктан зерделеу (зондтау) туралы акпараттар колданылды. 
Уакыт пен кещ спк шектеулерiмен аракашыктыктан зерделеу eсiмдiк жамылгысын жжтеуде кецiнен 
колданылады.

Бул жумыста eсiмдiк жамылгысыныц Yлесi NDVI бойынша багаланган, ал eсiмдiк жамылгысыныц Yлесi 
топыракта NDVI (NDVIS) жэне eсiмдiктегi NDVI (NDVIV) арасындагы катынастарды ескере отырып, 
eсiмдiк жамылгысыныц Yлес салмагына байланысты бес класка бeлiндi. NDVI индекс аркылы eсiмдiк 
жамылгысыныц таралу аймактары 2000 жылга дейiн жэне 2000 жылдан кейiнгi Landsat-5 гарыштык сурет 
непзщде салыстырмалы тYPде аныкталды. TCT ко эф ф и ц и ен ш ^ аракашыктыктан зерделеу мэлiметтерiн 
колдану аркылы шешiлетiн мэселелердiц кец спега^нде колданылады: су объектiлерiнiц жагалау сызыгын 
танудан бастап, орманныц бузылуын аныктауга дейiн. Стресстi eсiмдiктер топыракта туздыц болуыныц 
жанама белгiсi болуы мумшн. Тузды топырак эдетте нашар отыргызылган жерлермен сипатталады. Калыпты 
дифференциалданган туздылык индексi (NDSI) аныкталды.

ТYЙiн сездер: деградация, шeлдену, гарыштык суреттер, Landsat-5, NDVI.
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АНАЛ И З Д ЕГРА ДАЦИИ И  О П УСТЫ Н И ВА Н И Я П О ЧВ П У С Т Ы Н Ь 
Ю Ж Н О ГО  П РИ БА Л Х А Ш ЬЯ С П РИ М ЕН ЕН И ЕМ  ГИС

А ннотация. Опустынивание и деградация почв представляют четкую картину глобальных экологичес­
ких и социально-экономических проблем. На опустынивание влияют не только климатические факторы, 
нарушение рельефа поверхности вследствие дефляции и эрозии почвы и растительности, интенсивность 
ветровых процессов и другие природные факторы, но также антропогенные действия, такие как неэффектив­
ное использование пахотных и пастбищных земель и расточительное использование водных ресурсов. также 
оказывают негативное влияние на природу.

Опустынивание является результатом длительного исторического процесса, который приводит к небла­
гоприятным воздействиям природы и природы, которые изменяют характеристики усиливающей среды. 
Большая часть Казахстана находится в пустынном регионе, включая пустыни Южного Прибалхашья. 
Опустынивание территории обусловлено влиянием природных и антропогенных факторов на экосистему 
пустыни.

В последние годы экологическая ситуация в пустыне Южного Прибалхашья резко ухудшилась не 
только в результате регулирования речного стока, но и в результате антропогенного воздействия. В данной 
работе исследования рассмотрены результаты анализов пустынной растительности. Информация в 
спектральном диапазоне недостаточно для описания состояния растений, поэтому индексы растений часто 
развиваются путем объединения двух или более спектральных полос. Индекс растительного -  это доля 
растительности на определенной площади поверхности. Кроме того, использовались материалы дистанцион­
ного зондирования для выявления и анализа растительного покрова исследуемой территории. Так как 
дистанционное зондирование с ограничениями по времени и пространству широко используется для 
классификации растительного покрова. В этой работе доля растительности была оценена с помощью индекса 
NDVI. Доля растительного покрова основана на взаимосвязи между NDVI (NDVIS) и NDVI (NDVIV) в 
почве. С помощью индекса NDVI зоны растительного покрова были определены на основе спутниковых 
снимков Landsat-5 (2006 г и 2011 г). Коэффициенты TCT применяются в самом широком спектре задач, 
решаемых с помощью данных ДЗЗ: от распознавания береговой линии водоемов до определения нарушений 
лесов. Стрессовая растительность может быть косвенным признаком наличия соли в почвах. Засоленные 
почвы характеризуются плохо выраженным растительным покровам. Также был определен нормализо­
ванный разностный индекс засоленности (NDSI).

К лю чевы е слова: деградация, опустынивание, космические снимки, Landsat-5, NDVI.
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