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A2, vl TGS I ik A PRI AR
AR (T, 2015) o MIHAES A SR
TR AT, MR ES S 588 T b P R R
KB R ZR Z (A CHAF BT LLAr AT 413K
SR ZEXT PR R AR, I ELRRSHE s R B A
RN 2[RI 38 BAEFXZ L R (R 5200 . Ho 3
PR -7 103 e 1 FH 9 95 2 M R -2 5 T ( Wang
etal., 2010) , ICAFIZRHIBEN FHFAES . AEESNE
AT (Xuetal., 2018; Shresthaetal., 2017 ) .
Liang et al. (2016 ) F1 Duetal. (2016 ) Fi| b IHHE
MERAFFE T B SR VD A b A A HE 55 1l X Vi
RN 71, S HM5E, FERTPIAH MODIS A i
FE AR EAE S 2000 4F | 2015 AEPIIVEAL 1
Ho ) TAEHERE = (Wang et al., 2017b), AR GEL
. NI, GDP, DEM, THERAHFARTERL, F
JHHEERIM 28 7, % 2000—2015 A E T2
TR X YDA R IR B R R A T AT, HE
K EVPTAL IR IR BN 1, W22 R 2 Bk Ak
IR HLIX BT UNARYY . H 22 2 B T RS bR
PUEEESE
1 BRSFHE
1.1 HREXER

P E T R R X AT 36°44' —49°57'N,
73°26'—123°55'E, MHifRLY 243 T Tk, FE A
FERMZIE LIPS, B —Bl/R & 1 — 4B LA
W—ZE DAL KX (22 RAE, 2011 ), XINR
53 Hb DX TR BT e, Bk R /D, AE B

AR, VOB, AiH . EhEE S, P EARTY
BRIV A Tk, Vhidfbim@iget, AT
PRUEATEC X R B S ek, Ao e b B 21
S X T RS PG LN OIS X, A dh e |
Fifg, Hl . B, TE. NS (E1).
1.2 HERIEREELE

AT ST VALK R TR I AR (Wang et
al., 2017b), ZEHE AFET MODIS &=, Fl
FHUL SRR 2000 451 2015 4F {4 H FE A6 v
{4, H Kappa Z2ECH 0.856, 42K Hif,
SEIRMER T SE, WEAF RN HKEE . SE A
K G 7 M X VDAL IR SN RS R (1),
AW EES S5 . Nd . GDP. SR By Al
IR R VDA IR IR B K

ENTEMEE /€5 S S s R F oy § R

®1 DEUHBEHERENSE

Table 1 Reference of driving factors in desertification process

Driving factor Reference Driving factor Reference
SH Yan et al., 2012 P Lietal., 2014
MTmax Huetal., 2016 POP Huetal, 2016
MTmin Huetal., 2016 GDP Bai et al., 2016
MT Dong, 2001 S Duan et al., 2018
MWS Tian et al., 2013 A Wang et al., 2017b
MRH Lietal., 2014 ST Sun et al., 2015

SH, MTmax, MTmin, MT, MWS, MRH, P, POP, S, A and ST in the
Table 1 is abbreviation of sunshine hours, mean maximum temperature,
mean minimum temperature, mean temperature, mean wind speed, mean
relative humidity, precipitation, population, slope, aspect and soil type,

respectively. The same below
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R4 M ( http://data.cma.cn/ ), fI3%E 2000—2015
AERFFTIX 222 ANl S H BRSPS R
PREARIR . FRR . PG PR
JERAERR K . ARG ) S22t A ) el 4k
P AR P4 B P32, A H . GDP Fl4-1%
R KR T [ B 2 e 5 U5 BR R B 2 FlHE o
( http://www.resdc.cn/ ), E4E 2000—2015 4FfY A H
s LA EAE , 2000 4. 2005 4F | 2010 419 GDP
5 L RS R AN R, RO 1 kme B
FEFNYE A A 1 km 233K DEM $2HL,

AT SRR E X EA AL R R, &
TR G852 [f{EA ANUSPLIN #4558
BT A AR (E AL B (X255, 2008 ). HAR
DRI R NS4 sh X v Bk b IX A= 285 2R 458 1) 5 i) L
BRI (BRRRLIEE, 2008 ), K HA%CIERE BT 4745
N X P VB BR S AL . PRk, ARSI T
2000—2015 AEA G AHRIEEE . N FFI(ENE S
2000—2015 2 Vb B AL R B e . AT,
2015 4 GDP A B Mg EIEGL , SH T/ AT
T E JI4E GDP 4%, I 2010 4520 BE A% it
HEB I 2015 4E GDP, L4 2000 4F . 2005 4E ., 2010
AEFN 2015 4F GDP 1FHIEAEN 2000—2015 4557
Wi VD TRAL LAY GDP [H K,

1.3 HIRAE
1.3.1 BT &

P32 M ik B R BIE 98 VD Ak 1 — o E By
% (HESCFEE, 2016 ), AR SCH SeXHgEr Bl
PR TS (£ 2),

*2 DREUBERD
Table 2 Coding of degree of desertification

Code 1 2 3 4 5

Desertification degree Non Mild Moderate Severe Extremely severe

RIG, IHRZAL L 5RO T B
i 228, THEAXT
Si=8=Si (1)

K, SRR i—j A BV AL B i 2211 ;
Siv SRR iy j AR U RAL AR B A .

R VAL IR IR Bl T, XV ERAL
SR TR AR . ARPEA ST SE (RSO
45 2016; Liang et al., 2016), ABFFELATDIALAS
fb*% ( Desertification Change Ratio ) X V&AL s 7548
TR TR . BT UEACEHRE /- HE% 0 1 km,
e ZHE 10 kmx 10 km A% XV B RE RS dfi 2=
i TEE, SRR EAL R R, R
TR —FEA, HYDBA AR ARUTT

4 4
Z SXN, z SXN,_
DCR == = == (2)
Smax X NSUI’H 4 x 100

A, DCR FRiz g Bifb B b, s &
TNIZITRE VDA R S G 250 5 N, RniZ 7%
VAR S22 EH N s MZTCNEL Sma HTPEE
R gt 25 I KA, HOEE 45 Nom NIX
IS ITEAE, HobE E 100,

132 MM RE

ORI 5 AL A8 KBS AR . PR, AR SR
DFNAS HARD 4 M ( ERhESE, 2017) , HApR
RUE SR

m
2
SN0
i=1

1=
No’

(3)

4p.per

K, gp, per FRIKBEER D XD B AR LA
(DCR) WyfgReS1, RIERSINZER D XL R 1)
MR ; N Mo’ 5 IR XFEA B8 (10
kmx10 km JyA8%5% ) FIibifb B fb8m) 22, At
FE N N 21559; i YRS R D RI7-HI2E/4 5 Np,
Mol RFRIRSFZE D i RAEEARBCRN VD
AT 2, m BWSNHER D #5r28/4H B8
qp.pcr [0, 11, gp, per BEARVLIHIRS A R D Xvbis
LR R AR RS, RZ /N s gp, per=1 3R
NIRBRE D EedE TR, gp per=0 £
INERBHEZR D AV EAL R A OCHK

NS ZRUILE -3 vy 23 IS e = i e e 2 ST AR K P
AR IR EAAEN R 255 RN T
SHTER S P AT AR R R T T F &
THE RS0 1A BN g8 F T Lea Dy F D, BRE) R 2
XU BEAC AR (1) 5 M R A AE 2 25 55 ACH AR
TR s N R Z A BEAEH, BIRSSR3)
PRI 28 3 (R FH B 2 15 2 0 559 s 8 5 HL X b 8 A
TR DT, sl ) PR R XV R ) 5 M)
FHERSL, FE AL

AR PEDES -
4pinD;, DCR<Min(qD1, pcr> 9D2, DCR) (4)
AR AR MU 55
Min(gp; peg> 902, per’<ID1ND), per <MaxX(gD; pegs
4D, pcr)

(5)
KPR 155
40Dy, pcr”Max(gp; peg> 902, per) (6)
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LRV

4D1NDy, pcr~9D1, pcr T9D2, DR (7)
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1Dy, per~ 91, Der T4P2, Der (8)

KX, NS Dy A D, ISR &IN5
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L, FAR RN BEE RN ( EHESE, 2017) .
AHFFE H VA B R, TAKsh R R
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iz AR B o 27 b LB il 2 &, AR
AR XTI ) A - 3R AT 4328 /2 Ab L

ZEEFHCHTIE (Cao et al., 2013; ZE{BNI4E,
2016 ), AMFFRIEMHSEIRE LY (EL), JLffa)BE ik
(GI)., AW (NB), AAMEUED: (QU ),
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R ZEETRE (B 2). [IKshE RN
SRR B INE) 20 A B, SRS R XHbEAL
AR S T BEE— P4 s, R bra R itk
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FEKIS5HE NB, SD. GI, 43504 17 25, 18
2 (13 152 ), 1924,

FRAE 404 T 12 L, SR
+. ElEL. mEL, TRE Bt ME L.
Aokt Kkt et Akt Eih A
A+ Horp, 407 20 DL EAY Xk
AN, WO A M HA SR+, % RO AR
Foo WEIRFEIR ArcGIS A1 4325 RHH, 43 A P
b, ARdb. &R AR5, m. VIR, PO P9 25,
SRS HAE . NI, GDP. BB Bim . 3
KANE 3 Fis.

2 #ER55%
21 2000—2015 FEiPEN T

T EAC VAL, RS S
ARV AR dmfin 22 (E, JFim ARV
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km®, R PR EE L WAL AR
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Fig. 2 O value of driving factors classified in different discretization method toDCR
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Fig. 3 Driving factors classified bythe best discretization method
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SA X (Wang et al., 2016b ), FEEFEKE IS
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Table 3 Result of the factor detector

Driving factor SH MTmax MTmin MT MWS  MRH
q value 0.0855 0.0797 0.0475 0.0681 0.0555 0.1347

Driving factor P POP GDP S A ST
Q value 0.1676 0.0801 0.0659 0.0207 0.0041 0.0817
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Table 4 Result of the ecological detector

Driving

SH MTmax MTmin MT MWS MRH P POP GDP S A ST

factor
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Y means that there is a significant difference between the effects of
driving factors on desertification process with the confidence of 95%, and

N means not
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Study on the Driving Factors in Desertification Process in Arid and Semi-arid
Region of China from 2000 to 2015

WANG Xiaofengl’ ¥ ZHANG Mingmingl, YIN Lichangl, HUANG Pengcheng3, LESI Muchu', ZHOU Chaowei'
1. The School of Earth Science and Resources, Chang'an University, Xi'an 710054, China;
2. Shaanxi Provincial Key Laboratory of land engineering, Xi'an 710054, China;
3. The Faculty of Geomatics, Lanzhou Jiaotong University, Lanzhou 730070, China;

Abstract: The arid and semi-arid region of China is an important bond connecting China and the countries along the Silk Road
economic belt, but severe situation of land desertification restricts the sustainable development in the region. It is of great
significance to study the process and driving mechanism of desertification in order to prevent and control desertification. On the basis
of the desertification in the northern part of China in 2000 and 2015, meteorological data, population, GDP, DEM and soil types, the
paper studied on the driving factors in desertification process in arid and semi-arid region of China by geographical detectors method.
Results were as follows: (1) From 2000 to 2015, desertification decreased by 97 700 km?. Slight desertification and extremely severe
desertification decreased by 62 000 km?and 130 600 km? respectively. Besides, moderate desertification and severe desertification
increased by 21 500km” and 73 400 km?, respectively. Generally, the area of desertification reversal was 386 300 km?, and the area
where desertification obviously reversed was 239 000 km?, and the area where desertification slightly reversed was 147 300 km?”. The
area of desertification development was 421 800 km?, and the area where desertification evidently developed was 142 200 km?, and
the area where desertification slightly developed was 279 600 km®. (2) From 2000 to 2015, desertification process was a
comprehensive result that was pushed by physical factors and human activity, but main driving forces were physical factors.
Desertification was particularly sensitive to climatic factors, and precipitation had a greatest impact on desertification processes, and
mean relative humidity merely had a less effect than precipitation. And (3) the interaction among climatic factors had an evident
effect on the desertification process, and the interaction between mean relative humidity, precipitation, sunshine hours and other
climatic factors was greater obvious.

Key words: arid and semi-arid region of China; desertification process; driving factors; geographical detectors
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