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Abstract: Desertification is one of the regional ecological threats facing humanity today, and its occurrence is often
accompanied by a series of ecological and environmental degradation issues, such as declining productivity of forested land,
loss of land resources, loss of biodiversity, and weakening of the soil’s carbon sequestration capacity,, which in turn leads to

reduced land fertility. As an ecologically fragile area with prominent desertification problems, the Tarim Basin is susceptible
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to both natural and anthropogenic factors, and it is the basis and prerequisite to monitor and assess desertification risks
accurately for combating desertification. However, the single assessment method has certain limitations in desertification risk
assessment, and the combination of subjective and objective methods can improve the accuracy of desertification risk
assessment. This study established 16 index evaluation systems, including climate conditions, human activities and
desertification monitoring status based on the “three-factor” theory, and constructed a Comprehensive Evaluation Index
(CEI) of desertification risk by using the entropy-weight method combining subjective and objective factors, then the risk of
desertification around Tarim Basin was evaluated. The results showed that; (1) Three-factor weight analysis showed that the
exposure factor had the highest weight and the vulnerability factor had the lowest weight. (2) The western area around the
Tarim Basin had lower desertification risk than the eastern area. The areas with higher risk , vulnerability and exposure were
concentrated in the periphery of the oasis, and the risk of primary desert areas was lower, and the desertification edge area
was more likely to occur. (3) The desertification risk in the area around the Tarim Basin was mainly very low risk. The
high-risk areas were narrow, long, and sparsely distributed, mainly at the edge of oases and industrial and mining areas of
residential areas. The desertification risk in primary desert areas was relatively low, and high-risk and extremely high-risk
areas accounted for only 3.0% of the total area. (4) The results of exploring the effects of human activities and
environmental factors on the spatial differentiation of the degree of desertification risk in the Ring-Tarim Basin region based
on GeoDetector showed that: Single factor analysis method showed that land use type (0.68) was the main driving factor.
The most influential variable combinations are: land use type N livestock rate (0.78) and cropland area N livestock rate
(0.78) , and the degree of desertification risk is mainly influenced by human factors. Human factors mainly influenced the
degree of desertification risk. Rational land-use planning, along with the prohibition of arbitrary abandonment and expansion
of arable land to achieve intensive and efficient management, is one of the effective strategies for desertification control. Our
research accurately identifies the spatial distribution of regional desertification risks, analyzes their influencing factors and

mechanisms, and effective provides a scientific basis for regional desertification prevention and control measures.
Key Words:; desertification; risk assessment; Tarim Basin; comprehensive evaluation index; driving factors
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Fig.1 Location of the study area
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Table 1 CEI system of desertification risk in Ring Tarim Basin

F#5)2 T WP T etz AR AR Bl he R g =S
Target layer Factors Secondary factors Indicator layers Variable name  Data sources Resolutions
T BAL KR 255 PP 4L fER AR T il TEM BB 1km
Comprehensive evaluation [k PRE KGR 1km
index of desertification risk ZEER EVP B¢ T¢I ES lkm
R WIN SEEARAR 1km
B BR B AR DCI DCI 4SS 30m
ANRATF IF B3R KKL THAESE 30m
e ZXL GoihAEse -
TAFIMEAR  GKYD THAHESE  30m
i B R THTAR JMD THAIHESE  30m
TR i AR b AT AR CD LA HESE  30m
GEUIEA GD LFIALE  30m
AHHT UNEF-; s POP 7 A lkm
i 355 THE T THIFIZEAD LUCC THFIAESE  1km
A SOIL eyis 1km
SRR MW FVC 7= it 30m
Eesl VEG EST 1km

CEI Z5 & TN 45 % Comprehensive evaluation index; TEM ; i Temperature ; PRE ; [#:7K Precipitation; EVP ; 2% % FEvapotranspiration ; WIN ; X%
Wind speed ; DCT: e B AL LR A48 4L Desertification composite index; KKL: F¥ 52 % Reclamation rate; ZXL: 3% & Livestock rate; GKYD: T 5" H b 1t £
Industrial and mining land area; JMD; J& [ 55 1 ! Residential area; CD; % i [ #1 Grassland area; GD; #f Hi [ #1 Cropland area; POP. A 1% i
Population density ; LUCC ; -} 124 %! Land use and land-cover change; SOIL; +3E35H Soil type; FVC . HI# B 55 & Fraction vegetation coverage;

VEG : #i #2575 Vegetation type
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Table 2 Entropy weight method for each index of desertification risk CEI

BB AR 5 B IRMH fEERUHE 4 /%
Variable name Information entropy value e Information utility value d Weighting
TEM 0.997 0.003 0.132
PRE 0.965 0.035 1.459
EVP 0.998 0.002 0.095
WIN 0.994 0.006 0.234
DCI 0.991 0.009 0.361
KKL 0.488 0.512 21.579
ZXL 0.735 0.265 11.183
GKYD 0.542 0.458 19.291
JMD 0.748 0.252 10.617
CD 0.748 0.252 10.617
GD 0.819 0.181 7.614
pop 0.781 0.219 9.206
LUCC 0.907 0.093 3.900
SOIL 0.987 0.013 0.536
FvC 0.94 0.06 2.521
VEG 0.984 0.016 0.655

CEL: £ 5 P #84X Comprehensive evaluation index; TEM : ‘il Temperature ; PRE : F#7K Precipitation ; EVP ; Z8H{ % Evapotranspiration; WIN ; X35
Wind speed ; DCI; i AL LA A 455X Desertification composite index ; KKL: FF B2 % Reclamation rate; ZXL: 2 & & Livestock rate; GKYD ; T4 F b i #1
Industrial and mining land area; JMD: J& & &5 1 1 Residential area; CD: % i [ # Grassland area; GD: #f # [fi 1 Cropland area; POP . A [ %% &
Population density;LUCC;iiﬂ)‘:‘”m%ﬂ Land use and land-cover change; SOIL . F A Soil type; FVC. H 4% 78 55 % Fraction vegetation coverage;
VEG #5255 Vegetation type
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Table 3 Three-factor judgment matrix of desertification risk in Ring Tarim Basin

A5 fE kP Rtk Messtte || WT fE R TR Jife 355 14
Factors Hazard Exposure  Vulnerability || Factors Hazard Exposure Vulnerability
& Hazard 1 1 7 MEF T Vulnerability 0.143 0.111 1
Tk Exposure 1 1 9

XPEERMAT— BRI (R 4 3R 5) AR IR i KRR 2 3.007 , MR 45 RI 324 2 XJ W /9 RI (BN
0.525, At CR=CI/RI=0.007<0.1, 38— R PERG S0 2R gs R IR, SR AL EE Ry 45.07% , 7% 5%
PED T BIALE K 49.009% , e 55 PE T BIALE K 5.921% (£ 6) . = KFETHAE 5 R RHY & Rk H 1,
/MRS TER - fE R MR R AR A 22 A K [FII), 3% 6 WoRUR /K55 B AR R TR b XU
TS ARE/ N TH RS HERGEANRIERNRE,

x4 BROWME-HERBER
Table 4 Consistency test results of analytic hierarchy process ( AHP)

AR CI{H RIE CRH — R IR S
Maximum characteristic root CI value RI value CR value Consistency test results
3.007 0.004 0.525 0.007 Siibes
CI.—EMEFEHR Consistency index ; RI: FEAL—EPEFEFR Random consistency index; CR; —Z(PELLZR Consistent ratio
®5 ETAHP BEXRHMERICAR
Table 5 based on AHP results summary table
N7 FHAIE 1] HCEE HRRFFAEAR Clfi
Factors Eigenvectors Weighting values/% Maximum characteristic root CI value
fakr P Hazard 1.913 45.070 3.007 0.004
FhF& 1 Exposure 2.08 49.009
JE 554 Vulnerability 0.251 5.921
CI.—EUMEFEAR Consistency index
F6 MEURBESITEMNERSERNELR
Table 6 Summary table of each index weight of desertification risk CEI
H 2 T W T sk AFELA TR TAL I P AE AHP A&
Target layer Factors Secondary Indicator layers Variable name Entropy Mean _AHP
’ factors ’ method weights/ % weights/ %
TR LA PR ekt AT Al TEM 0.132 7.217 45.070
Comprehensive evaluation [k PRE 1.459
index of desertification risk TR K EVP 0.095
J2ES WIN 0.234
FEABUR R DCI 0.361
ANHH T R KKL 21.579
W ZXL 11.183
THAmEA GKYD 19.291
Je RS IR JMD 10.617
2tk M AR B T AR CD 10.617 9.146 49.009
B LTI AR GD 7.614
UNEISES UNEE)i S pPOP 9.206
e s I T LA LUCC 3.900 1.903 5.921
e SOIL 0.536
BN T A 2 FVC 2.521
FHPEZERY VEG 0.655

CEL.Z & 1F T8 5k Comprehensive evaluation indeX;TEM:/‘:\jﬁ Temperalure;PRE;F%ﬂ( Precipitalion;EVP:?iﬁﬁE EVﬁpotranspiration;WIN;m‘ﬂ_i
Wind speed;DCI;ﬁ?ﬁ’f{’,%%TE‘ﬁ Desertification composite index;KKL;}F%% Reclamation rate ; ZXL; # & & Livestock rate; GKYD . T4 A b g £
Industrial and mining land area; JMD. J& B 51 Y Residential area; CD ELH 1] FH Grassland area; GD; e Hb 17 FH Cropland area; POP . JNIER:; S
Population density;LUCC;iiﬂﬁJm%ﬂ Land use and land-cover change; SOIL . F A Soil type; FVC. tl# % 5% % Fraction vegetation coverage;
VEG A B 27 Vegetation type
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Fig.3 Spatial distribution of the three factors of desertification risk in Ring—Tarim Basin 2021
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Fig.4 Spatial distribution map of desertification risk level Ring Tarim Basin in 2021

3.4 PREEHLX B S Bl K 2R 7
PRI B Z 0 DX N I 05 sl AR 85 PR 300 T A AU e BE 23 [ 70 S B B2, WFTE A4 3 CEI 1Y
16 A~ FIOR 5 R R R 8 AR E i A | 2T BRI 57, XoF 2% DR -4 74307 1277, A5 51 80 DR =5 o 14 e 78 1

http ; //www.ecologica.cn



1134 xR 45 4

q (EAEIREE (18] 5)  FEBAl RS 25 ] 4 544 T3 1 1 A _
IHERE R SR KR 1 Ty 228 (0.68) , VEG P

ANERE IO UK (0.01) o R T B {E R T LZOCIE::'
(0.22) IHTA 6 A4, i 5 ARG SIS 14 £ i

POP ——
HIF 2RI (LUCC) FHHb R (GD) F1JF B % (KKL) , ‘gg —— |
SVERET IR 094 5 SRR R R AHSC I R4 T Ak Ggg ::

L5 1R B (DCL) | M Bl 2 55 72 (FVC) I AE Bl 28 B ZXL f——m
S N [ TRTN = I —
(VEG) , BifBEJ1 M 0.28, £ b, Yob 3% Ak XU st 13 2 ol ,

15 SERRAE K 3 DR - R P | FL WIN =

EVP p

A - Influence factor

i FERE B NSIE PRE [
23 2 AN S § A ya s Yk TEM [ ) ) ) ) ) ) ) )
E}Fﬁ%?xﬁﬁ{ﬂﬂﬁ‘%ﬁﬂ% E*ﬁi&ﬁ{%/ftRLBﬁ 0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80
SN DR T A 58 F AT FH AT 20 A, 45 R I 1ET 6 i q

SER NS I A=A
EXX?‘E’J)QE'T/EFH‘F zﬁﬂ?ﬁﬁﬁ{%ﬂﬁm B{)éfﬁ (=) 1¥'fj/|\ B 5 IREEAS SRS A4S BRI EFREA
*E‘ﬁégﬁ?‘*%jj s %’ _‘T"‘ZI‘ETJ H‘ng\j Eéﬂi‘lﬂ{i ﬁ%ﬁfg X Fig.5 Explanatory power statistics of driving factors of
% ZIETJ féfL ’ﬁi }EHX d__._ﬁ__: {;% /1 % J)—(w{ﬁ\ %:,3 g ?ﬁ ﬂﬁ % j( E/‘J éﬂ % desertificatfon risk”of spatial diffefrentiation. in I.{ing Tarim BaAls\in
R ‘ ‘ CEL. 25 & 3 48 % Comprehensive evaluation index; TEM: SR
j‘j : j:ﬂﬁ%”ﬁﬁ%ﬂ N ﬁ%%(078) %ﬂ%ﬁ:ﬂﬁﬁ]‘ﬁ:{ N ﬁ%ﬂ:i Temperature; PRE: B K Precipitation; EVP: &KW kK
( 0.78) , ii«&ﬂ}”ﬁﬁ%ﬂ l_ﬁ‘/ﬁ\:,ﬂij‘}i)fﬁ %fif"_ﬁz‘i*%jj i/}j Evapotranspiration ; WIN ; Xli# Wind speed; DCI: 3¢ % 1k 25 A $5 %L
e . ) : Desertification composite index ; KKL: F & Reclamation rate ; ZXL;
jtﬂ:ffﬂ: 0.68 ’ ﬁﬂﬁ%ﬁ{m%ﬁ %B"J}QE%*}:ﬁi@j{ # & 4 Livestock rate; GKYD ; T4 F i 1 £ Industrial and mining
3:%?: 0.60 s ﬁfﬂ??ﬁfﬁfﬁfﬁﬁﬁﬁ%ﬂl@%éﬁm land area; JMD: J& & 5 10 1 Residential area; CD: % i Tij
SRR AT 051, G FFIA, AR Crobndweas O0: BILIEE Coptant s POP: 0 116712
. s opulation density; : 25 Land use and land-cover
ﬂ%%ﬁ “ﬁ%iﬁiﬂﬁﬁﬂﬁﬁ‘{%ﬂﬁm Bﬁﬁlﬂfgﬁﬁi lEﬂ é}%ﬁ E/‘J change ; SOIL; + HEE Y Soil type; FVC . 48 #f 7 35 ¥ Fraction
iggg ijj ?iﬁ] o éiﬁl‘ ‘H'H jiﬁ Fﬁ /f't B"J Z% % 5 *}T‘ Hh El’:] T}L vegetation coverage; VEG : H# & Vegetation type
T EUR A AR, I TS X A X
AT ) AR LR A BT AR R SRS 5548 ), B 00 M T

A BRALR 25 11 Bl E ARG Y 5K SeP R I SR AR i A BRA R S AL B IR R T
4 it

IR BIBF T 45 R R ARG £ R ATAE O AE 2020 AERIBFS AR BEST T LG, W 7, FESEEL
IR S5 20 T AR o LE AR S A A b, 3 1 s R R R SRR AR XU, 25 B 5 DX S BT AL X
5 A5 20, e DRSS AR i IR XA o A TR 3.0% o YA 3 WF T 4 RSt ) , (R R AR A7 78 4R
265, EEOEPUON WIS R TIAR I 25 5+

AT PR M Bk R WESE IR o 1 S MR S B KU 93 22 TR, 0 e | 38 Rl R 2R A
% BEA5  HAR 3 PR3 ] XA DX IAH SRR 55 , U XU | 4 e 7wl i S R 45 | X 26 [ m X 2 2232
NI B2 B BRE HUR ST A XS DR MRS S35 DALt i 4% SRR SR 45 25 M 35 1) PH 5 T
BIE, PR R G DK B IR = | T 25 i i T K AL HE SR AR B AR I, kL )
LU IS8 XK SR AR R T S 18 A, W] 36— 2D B i S A B PP AR 2

MR A B, OFTE R E R WAL AR S & 1907 M T CEL, 7] RS A R IASU5 25 A Lk
Mo AR =R LML AR CEL FTRETCIE e B A T2 1] B AR S P S BRI S 05t , 911, ves % 8 32 ]
RE S OR BB 55 55 10 16 B sl G 5353 1 % 3 P AU 1) 52 0, I U F 5 T 2L 2% i 9 2% ¢ 1) 3 L RE 7 R
P2 T L) e AR L 2 SO T TR R B TSR LE A TP AR, LI S b S S
PR 1 52 2 P RAS i s P

http ; //www.ecologica.cn



34 A A BT R PR R BRI B AU A 1135

a &)
S woe Z =5 2 2 Z 2 . O Z2 U O
o & & a 0
g £ 2 2 R ¥ g & 2 8 5 2 =2 g &z #
0.78
VEG 44 0.4 3 0.62 0.70
jA%el 037 0.36 036 036 0. 42 0.4 39 0.38 038 0.61 036 0.70
SOIL 36 0.61 0.70
0.62
iRifeel 069 069 069 0.71 0.74 0.75 0.75 0.74 0.68
POP 3 0.60
[chl 061 061 0.61 78 0.67 0.63 0.63 0.60
cD 0.47
JMD
ol
GKYD |0.10 0.12 0.08
ZXL 0.31
KKL
DEI
WIN
0.16
EVP |0.08 0.10 0.01
PRE |0.11 0.06
TEM | 0.04
0

6 IRBEAIMITEALXNESRHERLZERVEENHRIE
Fig.6 Interactive detection of driving factors of desertification risk in Ring Tarim Basin to explain the force heat map
CEL: ZE& T35 %0 Comprehensive evaluation index; TEM : S i Temperature ; PRE ; [%7K Precipitation; EVP ; & H{ & Evapotranspiration ; WIN ; XU
Wind speed ; DCI: Fi 4L 25 545 8X Desertification composite index ; KKL; FF B2 % Reclamation rate ; ZXL: 2% fit Livestock rate; GKYD; T i b Ifi
F Industrial and mining land area; IMD ; Ji B 5 X Residential area; CD : BT AN Grassland area; GD : #HTIF Cropland area; POP ; A 1%
Population density ; LUCC; - Hi F| FH 24 % Land use and land-cover change; SOIL; -3 25 &Y Soil type; FVC: /i #% 7 35 ¥ Fraction vegetation
coverage ; VEG . H #2157 Vegetation type

5 i .
WIT ST e ERR A it f ¢ i

FERrE REEPERIE AL R, T e 2|

LS UL S5 5 JE MR R (CED . s 2|

CEI SZH0 T X3R5 FFL A 40 M M X i 158 DU 10 45 0 o % ool

VA SRR AESR TR RN TR, B . HI‘I A I ,

WP R TR I, T T R R & 5 A 2 e g £ g & g

FEBEA AR VAt AT K AU WK % 4R 1A g ¥ = ®B F

K TREE BLR 23 b 7 3 b X ) A B MR /N F AR B L X G Ja Al R S5 4% Desertification risk level

o I 5 4 1258 5 5 1 B o 7 D 9 51 U

LRUNIA G0 IX 55 2 TR 5 PR HLAR Z 0 DI 37 Fig.7 The proportion of each grade area of desertification risk in
TRA DA 32 5 IR AT XURS: o KU I g XURS: 22 52 8K Ring Tarim Basin

SN W TINE = 373 TR = V)| BUA RS &S D Sy SN R S B

http ; //www.ecologica.cn



1136 JAE = 45 4

DX, A e 158 X A T TR A XU 5 AE

X B IX e A AU Bk 3 R B AT 20 A, 45 IR B R R AR g 2 B v, - s AT 26 288 (0.68 ) 2 T2 22

R R, TR R T b & N R 2 ) E 2 DL AR LMol g 32 X SR 5 A IXURG: 72 B2 52 0 e K P9 21 5
N ORI PR N 3 E A (0.78) MRk IR N3 & 1 (0.78)  Fie i AL MU A2 B 282 A\ I Z SR, 5 B
F8 -l M HT R 45 6 24 i A2 8 BB R B B A AT RORS 2 —

S 2% 307k ( References) ;

(1]
[2]

]
[4]
(5]
(6]
(7]
[8]
[9]
(10]

[11]
[12]

[13]
[14]

[15]
[16]
[17]
[18]
[19]
[20]

[21]

[22]
[23]

[24]
[25]

[26]
[27]
[28]
[29]
[30]
[31]

[32]

[33]

EW, RS RED BT RE T A — 1L P BB B A . T E Y, 2003,23(3) :209-214.

FifE, TS, B, 2B SREERRE NI S IR R MR ShA. KE:, 2017, 32(4) : 153-161.

FAE, BRIRM, VR, B, BRIT AT RS #1 GIS MBS RS AL sl A8 M . AR 2522 2R, 2017,36(4) :1029-1037.

Sena A, Ebi K. When land is under pressure health is under stress. International Journal of Environmental Research and Public Health, 2020, 18
(1) 136.

Pz, BFF, REE, oK. EEEORE T E LRI g 2R, HEER=ERE , 2000, 28(1) : 55-62.

Yu X, Lei J Q, Gao X. An over review of desertification in Xinjiang, Northwest China. Journal of Arid Land, 2022, 14(11); 1181-1195.
ZERA, X0, BRI, . BRI RS A I KU SIS, ARILIN R . FARRLERR, 2019, 51(3) : 143-151.

Kadri C B, Nasrallah Y. GIS-based AHP technique for assessment of desertification in western Highlands of Algeria. Journal of Geovisualization and
Spatial Analysis, 2023, 7(2) . 18.

Salako G, Adebayo A, Sawyerr H, Badmos B, Adio A, Jambo U M. Modis derived vegetation and aridity indices account for spatial variation in
desertification risk index in dry environment. International Journal of Ecology \& Development, 2021, 36 46-63.

Mushtak T J.Desertification Risk Monitoring for North Shaanxi Province, China, Using Normalized Difference Vegetation Index (NDVI).Journal of
Earth Science,2002,13(1) :58-66,94.

M, ARSI BB RN HFTE[ D] 22 22 4R, 2009.

Pishyar S, Khosravi H, Tavili A, Malekian A, Sabourirad S. A combined AHP- and TOPSIS-based approach in the assessment of desertification
disaster risk. Environmental Modeling & Assessment, 2020, 25(2) : 219-229.

IR R . — AR S BB A s, et BlEE L, 1986.

Wang Y F, Zhang J Q, Guo E L, Sun Z Y. Fuzzy comprehensive evaluation-based disaster risk assessment of desertification in Horqin Sand Land,
China. International Journal of Environmental Research and Public Health, 2015, 12(2) . 1703-1725.

Zhang H H, Peng Y, Tian G D, Wang D Q, Xie P P. Green material selection for sustainability: a hybrid MCDM approach. PLoS One, 2017, 12
(5): e0177578.

Chen P Y. On the diversity-based weighting method for risk assessment and decision-making about natural hazards. Entropy: Basel, Switzerland,
2019, 21(3): 269.

Hou Y F, Chen YN, LiZ, LiY P, Sun F, Zhang S, Wang C, Feng M Q. Land use dynamic changes in an arid inland river basin based on multi-
scenario simulation. Remote Sensing, 2022, 14(12) . 2797.

Wi, BRI T, ¥ EORE NI R FE R, AR F 4], 2003, 12(2) : 35-39.

WHR. P ESEER s WA ERR . JUa; WIRASE R A BN 5 MR 582022,

s, R, SR, AR, R, 225k 1990—2021 EFREE LA A AN B R BE (FVC) I8 BUE 4R ob R 2 Bt (e SO AR AR )
2023,8(2) :312-319.

TR, X, sM S0, 22078, B, Setitpr. s 2 a1 1 bR 3 B W I A5 22 ( CNLUCC) . B8 U SR BE A 22 B LR 5 Hh R &R
% ,2018. [2023-08-27]. https://www.resdc.cn/DOL/doi.aspx? DOlid = 54.

FEA, B, F/NF BRI E R PG o [ VP 8E,2020,40(6) 113-21.

Jiang L L, Bao A M, Jiapaer G, Guo H, Zheng G X, Gafforov K, Kurban A, De Maeyer P. Monitoring land sensitivity to desertification in Central
Asia; Convergence or divergence? Science of the Total Environment, 2019, 658 669-683.

sk, w207, XUTEE, BN, EAR, WEINF. BET ESAL i E 4w TR B KU TEAG . K R ORFRIE R, 2017, 37(2) ; 339-344, E 3.
Huang J P, Zhang G L., Zhang Y T, Guan X D, Wei Y, Guo R X. Global desertification vulnerability to climate change and human activities. Land
Degradation & Development, 2020, 31(11); 1380-1391.

ML, R, BRIE T8 AR SR -2 P 5 T B 78 A S IR e R 3R AR 252 25,2020, 39(10) :3397-3407.

AEER, IMEEN, AR, MEZE, KR, B oE g5 X SRR ke 3 B RS PR K K RO RRE R, 2022, 42(4) ; 278-285.

AR HWA - LEAR. FRBE BEURG H Il T 25 () i B 5 s O RS RRIE [ D] B8 RSE . BB, 2017.

HAEA. 2009—2019 4F B 5 S 4 X S84 A 2 R AR AE B2 SRS 437 [ D] S8 ARFE . Hiigll K4, 2022,

FERAT. S XX 9 T T AE KBS VA B 24 R [ D] 22 22 NS R4, 2020.

Shihab T H, Al-hameedawi A N. Desertification hazard zonation in central Iraq using multi-criteria evaluation and GIS. Journal of the Indian Society
of Remote Sensing, 2020, 48(3) : 397-409.

DuZ Q, Xu X M, Zhang H, Wu Z T, Liu Y. Geographical detector-based identification of the impact of major determinants on aeolian
desertification risk. PLoS One, 2016, 11(3): e0151331.

Afzali S F, Khanamani A, Maskooni E K, Berndtsson R. Quantitative assessment of environmental sensitivity to desertification using the modified
MEDALUS model in a semiarid area. Sustainability, 2021, 13(14) . 7817.

http ; //www.ecologica.cn



