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Fig.l1 Study area of Otindag Sandy Land in China



5 439

ChREAE BT M BRI &5 00 15 18 ve VD A g Al e U 199

WALZk, J@ Tl T 25 AR R K & 150—
450 mm , 4EI4 IR K 0—5 °C, FEAK i/ B
K, RIKRAME . 4F28 K& 520 2 000—2 700 mm,
WK 528 K Lol ™R . THREE N 1.2—2.0, 4
SETCFEII R 104—120 d* . W3R 7E v b k) b 3
2R ) PR RRAR , XN 19 R AR B R i sh v
BT 8 1 D=4 ol 1 DAER T4 0 ol ol =1 K 39 LR S TS P 73
DX T A M O TS A+ RO ARAS £ AR H
W Rt VPG AE R A AR AR AT B
BB , VD b 1) A ) o 24 i AR B AN R AR AR B 22
St AR AR A R 3 RE TR AR AR A
B R I

1.2 #iE

1.2.1 ERHE

NDVI % 4 2 2000—2018 4 16 d #Y MODIS
NDVIEHE A, 25 [ 70 B R 250 mo ZEHEE R H
3% [5 USGS %4 rh 0> % A1 1) MOD13Q1 £t 4fs 7 it
(https://lpdaac.usgs.gov/) . #£# MRT (MODIS Re-

projection TOOL) T-H.5¢ i, MODIS NDVI %4} 1 Df
585 . It b i3 B i KAE A A (Maxi-
mum Value Composite, MVC) & i, 2000—2018 4F-4f
H W) NDVIEE o T 35 05 vl VD b 4 2R A 4R
A HAZ R 20, 2422 NDVI ™ i Jo ik B 5
XS AAE PR AL . R, S5 00 NASY , 8 4—
10 A 4 K Z= 1 ND VI BEATRFSE
1.2.2 BARZEHIE

2000—2018 4l 1fi <A H (B & >k A E
SR HE L= W (http: //data.cma.cn) , TR T (£ 1)
AL FE AR BE (X)) | B K B (X)) F1E 30 (X)) -
FH T D G R Sy sl sORRCHE , R S R B A A (A 1
(Inverse Discharge Weight, IDW )X 52 S0 45 48 (8 N
SIPEE 1 km B . DEM IR E F 28 E KA
2SR SR (NASA) A E By 56 [ 50 22 iy (NIMA) 3
[A) ] & ) SRTM (Shuttle Radar Topography Mission )
90 m & #k 7= i (http : //dwtkns.com/srtm/) . | FH Arc-
GIS 8 3D 43 M B e 45 21 1 A 53 X1 35 4k i
(X, & 1),

®1 HEHNDVIKR M E FiEHR
Table 1 The indicators of impact factors of NDVI

Al ¥ EfELAN A B ks
AR R X AEX R % rp A S R =
X, FAK mm CHERE 3¢/ A
RE SR T E AR AR
X, WP 2[5 NASA FINIMA 2L [a] # f) SRTM 90 m DEM %4
A F) X, Nk A -km? PSR FA ORI AE A Ge A
X B o AR hm?-km™ rfE ROl 5 AR
X, R R R BUR 3% -km™ ST A A KRN AL G 4E 2

123 AEEHHE

ANKWES T (R DA 0% E (X)) Rt
TR AR (X)) FAE AR & SR U (X)) . A1
W AR B S B #S BLTBDE A 20002018 4F
WS A A XA SeitH4F % . AR AR A
2002—2018 4F 1y E MO e i H4AE S .l T XA
2001 4 FF 46 S it s EHe Kb TR A # TR, Rt p
FR% FF (hm®-km™) 7 2002—2018 4F 4% H 23+ 3 Ak

LR D25 B A4S B . AR R & Sk B
(3K +km™) & 2000—2018 425 HLAE R AL B S By 1
{ERR LIS B A 2,

1.3 BRI SR

b SRR g A AR 2 8] S, D S A s A
JE SRS S — Gt E kT
(1) PR 3000 4 At e 7 i VR O IR S o, 4% PR 1
Ve B 28t D52 ] DX Jalp 9 3 o 0 Stk e (g o
EL:nhah2

q:1_11:l . (1)
no

g B W AR bR s h=1,2, - L, L
NP RECH 5n, Mn 23 510 )2 h A4 X AR A B0
Bo Mo 53 2 h X5 2% . q B IUEE
B L0, 1], g (e, 158 W52 Mg [A] - Xof il e A i 72




200 H v 41 %
TR R ) s HAh0 TG R B A T AR A ) R ) A R IS TG A B

(2) AR 2SR T2 UL F Geit ok iy P4~ 1
Z IR ATAE L 257

L

N, x(N, = 1)x Y N,o;
h=1

F = (2)

Ly
Ny X (N, — 1) x zNho'hz
=

N, BN, o B8 AN IR T B REAS Bk 5 L, A
L, 53 3R 78 i x, Fllx, 03 280 H

(3) B AT FHERI TP PR - = 8] 9 52 HAR
F S BISEAG B AR R 5 RN 2630 2l 36 [ 4 11 (3 g
ok 553 ) A EL A ST A P O AR o s ) o3 A i
Ry o TR T g (A S R
P YIB E g (], AT RO A [ 52 080 PR 3~ 22 )6 DX Jsf A
PARAC R S TR SRR P TR 9 5 B R

55 A A F2 ) B A PR R S R AR .
“SEHIRFR(N)RFE A5 - x Fly Z [ 958
HXKZE ,Min(g(x),q(y)) ,Max(g(x),q(»)) Flg(x)+
q () B Aa bl o0 1 4 A X E] H g (M) 7E 4 4> X [H]
R B E A E R (K 2),

(4) RIS 2R FH 40 W7 PR A R = DX Bl ] 1) i
PESE IR A B 120, TR NDVIAF 1Y IX
W KSR ¢ G0 R K5

Yh:I - Yh:2
t= 12 (3>
Var(Yh:l) + Var(Yh:Z)
-y -,

A Y, s F XA h N JE A s 0, F X3 A
N AEAS B 5 Var 3278 7 %5 .

®2 AN EENREERESTUIEEMRPNER

Table 2 Interaction types of two variables on regional vegetation cover change
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Fig.2 Temporal and spatial changes of vegetation cover in Otindag Sandy land (OSL) from 2000 to 2018
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Fig.3 Analysis of significant differences among the driving
factors (Confidence level 95% )
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Fig.4 The determination value ¢ of the interaction between

different driving factors
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Table 3 Interaction between two drivers
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Fig.5 NDVI changes in different levels of natural factors and human activity factors
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Table 4 Significant difference of precipitation in

different grades
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Vegetation dynamics and its driving force in Otindag Sandy
Land based on Geodetector

Ma Yongtao', Ren Xiaozong', Hu Huifang', Liu Min', Meng Qi’
(1.School of Geography Science, Taiyuan Normal University , Jinzhong 030619, China; 2.Institute of Loess Pla-
teau, Shanxi University, Taiyuan 030006, China)

Abstract: It is of vital significance to study the vegetation cover dynamics and its driving mechanism. There-
fore, this research was carried out in Otindag Sandy Land (OSL) area and the individual and interactive effects
of seven driving factors on regional vegetation changes were studied using the Geodetector model. The results
showed that: (1) The vegetation cover increased in 68.83% area of the OSL from 2000 to 2018, and the signifi-
cant regions were mainly in the middle and south of the study area (i.e. Abag banner, Xilinhot, Zhenglan ban-
ner, Zhengxiangbai Banner and Duolun County). (2) The relative humidity (RH) and precipitation were the
main natural factors affecting the spatial distribution of vegetation cover in the OSL from 2000 to 2018, with ex-
planatory powers of 56.6% and 49.5%, respectively. While the density of total afforestation area and the density
of livestock were the main human activities factors, with explanatory powers of 49.1% and 46.4%, respectively.
These results indicated that the implementation of ecological engineering had important effects on regional vege-
tation cover dynamics. (3) The interaction between natural factors and human activities had a stronger impact on
vegetation changes than single factors. The interaction between RH and human activities and the interaction be-
tween precipitation and the density of livestock were dominated by double synergy. The explanatory power of
these interaction impacts were over 60%. However, the interaction between temperature and the density count of
large livestock at the end of the year was dominated by non-linear synergy, the explanatory power also reached
over 60%.

Key words: vegetation cover dynamics; climate change; human activities; quantitative attribution; Otindag

Sandy Land



