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Fig. 1 Analysis of the principle of desertification sensitivity

MR eSS, Y. P B IREHK | Bk k& . K PRRRE ) Rora i 26 55
BRI 2 T8 - MV A i 23 (8] 4 5200, RIS 2 i Vb b i de e pE R R . -
o, REEAPL S R S - R FR A 2 T LR R AR R —, BRI R
AT B A FEAR AT AN [ 4 2 - S A i FEE VD S AR R A 35 A2, Y
TR AR FEER AT, IR IR 24 R AR 0k 862 Fii
MG, FEE A SIS 5 4 85T b AT B X - Vb Ak Ay 3 — R s
M, VREEERAC. S Eimn 3, HRKEE AL, v, K CERE TR
X E kAR E SRR A E N NS A B E VIR, KRN 2 5RE
[ 298 LU IR 555K, M ZRK BT 7K 2 S B DX 3K B8 IR0 > T LAY
ZEY, ARl PR X TR, ZAmA, P EMGRAT, 1M, SRR E
B3 T 7K TR IR A IR K225, S Wi T /K A F8 bR At T /K RS0 R MEAS IR, crE
ASCEA T e R KRR . PHIb T 5 XA 2 /K 3 IR B T vk Rk L Tl 1 3R
DL . o A SCIRA Y FEASBATT A 1 ke (ORI ROEE , R X N SRR T8 342 L) R
/NI I SRR D BT S A, WS &K ElK . 3220 3 LA A I 7K ZEAE A s
PUAb TR X AR B PR A, A S P AE 5 X - M Vb AL A i SR R 2, X3k
TR T M L B BB B 25 i W IX 3k B 7K 5 28 R =2 (B F I 5 3R DA SR B AtR
TR IR, AR RGEITRZ IR, VDU A AR R it
s KUIsgmi g L3RR, & VbR gl o0, AR 5 AE Vb ARk
TP ELAT I S AR, DXl R T T R DL R T SR RE T ORI, R L
VAL AN R o PE LT X R RIZE A A R o DXk fe . 398 s SR ek
HAERIEH . —OARTEAR . FEARFMAARRHEY A RGP Rae ™, X TH
FAHBRAUNTEN | EARFRARHEY BRI, HE RARPXUE VD . KRR
WA AESVER, BB+ oy i bt A, FRARVD B URRE S |

I, TR R A . e M MR T B E I AR R . A S
. £HE, KSC, RAERREHEE S AN J7 RS AN FE AR H LA VS AL UBE PE 45
PR (1), JRE Tk s bR it 2 oo tb e Wim , & BT BUE bR it Jr 228 ik
¥ (VIF) #/hF10, 25 (TOL) ¥KF 0.1, ANEEBR ML Boxirmts
Bk R TR A SOV A SR & T AT 1) o
2.4 RASBETEMER M E
24.1 FEEBEER X T UUTELE RSB BB E R SRR R S, SRR
PEIAL L AU LRS- 3522 0 7 1R R AN BE 8 B IR AT Z (R A B 52 . 1% b il 29 10 56
2, MR REES RE  AR ]48 s 7R VA RSB PN VR 2 LA 2 R LS Y . R
AMEE (Euclidean Distance) JEAE 4 HETHR M2 X, BRI &E 24875 R4 5 2



1952 i B 2E 75%:

[ETR ORISR W = R - VI S X o R ODBEAHBEEITNERER
Alﬁﬁﬁﬁﬁllﬁ{i ,f%[_jkit EE%‘ %ﬂz f*Yz E@@FHT{ Tab. 1 Evaluation index system of desertification sensitivity
BAATERES Rk AW — YRR — Yk FRMEALAb
. WA R -
DX, V)= Y (x-») (1) g -
, . o el +
At DA DRRX 0, 00 x5 o 2 BT pyogen wpnman -
(yl, Vo, V3, ,%)ZIETJE(JIXKEEEE%, nh% i N
Hezs [H o 4EE T N
P R B8 2 pkis 2T D +
SRR G Aealb T RS & T A AR A AKOCATRIEEC BT RS +
53 I B DEAR P R AR TR PO SR Y WG E B S +
e, NHBCONTZ . A SR TR R BRI AR B +
B IEE B RSN, 5 A HIEEE SEAIRIREC TRE -
A (SDM) AE A SCH DATHE v 4L AR +
THURPERRE . HIEA RN . (e 2% FHRE :

T, AR GETRR R R P

;\’ ?‘)‘J_i /4/\2‘# i ; ,E J?X" +He

gﬁ*;%ﬁi%;ﬁgﬁfﬁgjf;gg%g e HRFEEmAREA, - REER T AR AE
2 S s TN = & P Y

A 1 B SRR EC B B9, LA 85 1 /NI ARSI 25 W 5 - 0 U AR P 1

B, FHEIBE R R, E IR R R . A

dspy = J(11 _Iuow)z + (12 _127[ow)2 + (13 _[37/ow)2 ot (In _InJow)z (2)
e doo N ZHEZS 0] 2% B EEME SR BRIREE B s 1~n N BRSPS YEE ; 1~1 N %
RSP IRS R 5 T id ion H ZHEAS [ PP AR R B AR R
242 WREEBMEEY AP | I OKSC, RS AT IE, i
AT VOB AU o ) R A2 18] 70 S R B A PR E A 5, £ ) SDM ST ER &
FAOCA T RIADCAR B, A E Y AL U F8 % (DSD) o 7E3H 57 DSIZ A, ZExf4
febr (1) HATPRUEMLALEE, RBRAS A IR &5 AR, X BLAR SOR AR 22748
vk, MDSHHE A
DSI= [(TBI-TBI,,) +(SBI-SBI,) +(HBI-HBI,) +(CBI- CBI, ) +(VBI- VB, ) (3)

K. TBI. SBI. HBI. CBIFIVBIrill A IEA IS . HHEARIRFEE . K IUAJESS
B SRR BN SA RS 8L, S ARIE B A AR T B R 2 iR s TBL,..
SBlivw HBlLww. CBLo VB, FIRIEE S, FMFFEAE 03 (A e AR A5 24 h A A IR A8 £
e/ MBS AR

R T X HE 5 AT AN R s U VD A SRR Y 2 (R A RRAE , SR E SR IBT S (Jenks)
YT R T A AT G — I hnife, ARSI T R IX KIEE, L2017 4F 1)
IRLE R AT LR BRI . AR IE R 3 TR o
2.5 PhEL UM B E T
2.5.1 REBREBBMERBEREFMEDT A VB USRS ARG RIEFS T
FAEAEARDL, FET ArcGIS 10.2 HHHAS 115525 19 con bR 5301l $1 B A — RIUBRPE R BE S
WRAEN 1, HAZENMRAE N 00 SR 5K AS [R) A 00 AH ) SRR 2 1 A B Tl 1A 725 () &
PR — BN A S BT, THRAR N

+




91 R A PP T X L YRR N 25 A% SR 1953

R2 BRREHNBAESTE

Tab. 2 Construction methods of each background index
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Tab. 5 Classification of overall conversion types of desertification sensitivity
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Fig. 3 Spatial distribution of desertification sensitivity in the arid region of Northwest China
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Tab. 6 Geographical detector results of natural factors
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Tab.7 Correlation analysis of socio-economic factors and desertification sensitivity index
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Abstract: The sensitivity assessment of land desertification is one of important contents of
monitoring, preventing and controlling desertification. This paper took the arid region of
Northwest China as the study area. Based on the RS and spatial analysis technology of GIS, we
built a comprehensive index system of desertification sensitivity for evaluation on "soil-terrain-
hydrology- climate- vegetation". The spatial distance model (SDM) was used to calculate the
desertification sensitivity index (DSI). Then, spatiotemporal change of land desertification
sensitivity in the study area covering 2000, 2005, 2010 and 2017 was quantitatively assessed.
On this basis, the main driving factors were analyzed by using the geographic detector. The
results showed that: (1) terrain, soil, climate, vegetation and hydrology affected each other,
which were the basic conditions for the distribution and changes of sensitivity to desertification
in the study area. (2) On the whole, the desertification sensitivity showed a distribution pattern
of low around and high inside. The low sensitivity regions were mainly distributed in the five
major mountain ranges (i.e. Altai Mountains, Tianshan Mountains, Kunlun Mountains, Altun
Mountains and Qilian Mountains), and Junggar Basin, Tarim Basin and Inner Mongolian
Plateau belonged to the high sensitivity regions, including the back-land of Taklamakan Desert,
Badain Jaran Desert and Tengger Desert. Besides, the spatial distribution of desertification
sensitivity had obvious regionality, and high and low sensitivity regions had clear boundary and
concentrated distribution. (3) In terms of spatiotemporal evolution, changes of desertification
sensitivity since 2000 was mainly stable type, and the overall sensitivity showed a slow
decrease trend, indicating that the potential desertification regions decreased year by year and
some achievements had been made in the control of regional desertification. (4) Among the
driving factors affecting study area, soil and climate played a direct role, which were the most
important influencing factors, and vegetation was the most active and basic factor that changed
desertification sensitivity. In addition, topography and hydrology played a role in restricting the
changes of desertification sensitivity, while socio-economic factors were affecting the regional
desertification sensitivity, and their effects were gradually strengthened. In general,
desertification has been effectively controlled in the study area, and positive results have been
achieved in desertification control. However, against the backdrop of intensified global climate
change and new normal of socio- economic development, the monitoring, assessment and
control of desertification in China still have a long way to go.

Keywords: desertification sensitivity; spatiotemporal change; geographic detector; GIS; arid
region of Northwest China



