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Spatio-temporal Variation and Driving Force Analysis of Fractional Vegetation Coverage

in Agro-pastoral Ecotone of Ningxia

FU Zhen,ZHANG Zhi-min,ZHANG Bian-di, TIAN Jia, BIAN Ying-ying"

(School of Agriculture s Ningzxia University sYinchuan 750021, Ningxia ,China)

Abstract ; It is of great practical significance to clarify the joint effects of human activities and climate chan-
ges on fractional vegetation coverage (FVC) change in agro-pastoral ecotone of Ningxia for guiding vegeta-
tion restoration in this area. Based on the cloud platform of Google Earth Engine (GEE) and the surface re-
flectance data of land satellite from 1990 to 2020 in Ningxia farming-pastoral ecotone,the pixel dichotomy
model was used to estimate the FVC in the region and to analyze its temporal and spatial variation. The in-
fluence of human activities on FVC was determined by calculating the slope change rate and residual analy-
sis of cumulative FVC. The correlations between climatic factors and FVC were determined by correlation
analysis. The results showed that 1) the average annual FVC in the study area increased by 0. 58 % /a (P <<
0.05) from 1990 to 2020, and the average annual FVC increased significantly (P <C0. 05) from 2000 to
2020, and the growth rate reached 1. 04 %/a. 2) Spatially,the average annual FVC in the study area gradu-
ally increased from north to south,and the area of FVC restoration was larger than that of degradation.
The built urban area of the town was the main area where the FVC significantly decreased. 3) Human ac-
tivities were the main influencing factors of FVC increase in the study area,followed by meteorological fac-

tors. Rainfall played a major role in FVC change in meteorological factors.

Y75 B H#9:2022-01-27 f&[E HHE:2022-05-05
ELTEB :HFARB¥ILESFHEILLSTH (71904093)
F—1EE A B, R HFMES. E-mail: 792448276 @qq. com
* BEEE: PER A, RN FEMES. E-mail:bianyy@nxu. edu. cn



210 [ A2

Be 27 4l 38 &

Key words: fractional vegetation coverage; spatio-temporal variation; driving force analysis; agro-pastoral

ecotone of Ningxia; human activity; climate change; Google Earth Engine(GEE)

T E A A X AL TR [ L T A BOSE A A S e
55X AR R GER TN X SR IR AR AR AU
I 30 a >k, TN H 3 A PR B R A B T &R
R 7 X A AR AR o T A AR B
T AR DI N A R O e A
P LA AT RE R EIRE, A
2000 4F 8, B K AE i i IX il 2 52t T IR B i Ak
(RS I AE B B 3 5 755 — R B KA SR
EIE*H%TF‘#"}?@ SRR A S R GuR AL R A

g B S R R Z B JEA R o . Al
POERAEY S Y IR, R R S R G R R
AN BRAE IR B0 AR L K Bk BE A R A IR 1 B
ASWMXS TS RG R E B A2 R RENHR
SR N i — A JE T T B A AR
X7 AR A S A DX B R Y AL [R5 e L 48 2 X
Sl e VR O R R SO R R [

I F 5 — 1k 4 B 45 L (normalized different
vegetation index, NDVI) fi & H ) 44 #% 7 35 /&
(fractional vegetation coverage, FVC) J& i & Hi &
HE B A AR B0 T B2 4 AR L AT R A A TR B
B 72 = W NV A 1S = 11 I . 5 2 N K (£ S BV

5 HETRAEOL A, O J ni hy 0 DX Sl RUBE I
B 56 AR AL i 3 T B
(GEE) =P 5 /& H Al 6 bre b fi e B 19 3t 2245 8
BAE A S AL 2R G PR & A S0 S AS R
A BHAT T AL BB 2 A Ak e R I R A
8] 37 51 | K9 Rl 1 228 J25% A 00 AT 5 e I 34 5 i oy

1 KRR 25 R AR Ak A DG T g e I L ek
MTEE%E%;&IU\ T Bl R R A 3 TR
DA F CRCIRL R KO AR AR L DA SR P 3 R AR X
T AW DX AT B 7 55 B AR DG 5E , 2R AR 4
GIS A, et 2 77 HAL LA ER b LA f31], A 5 IX T AR
/N FLIS P 35, % 31K 2 1 A itk 5 gl T /1

AMFFE 3T GEE Landsat #12)¥ 511HH NDVI,
P FHAG T 40 B R 3 HOORE e 7 o 1 3 ok R R i )
ARG 2250 B 55 J5 ¥R 43 A il 30 a T AR
Y DX e 2 I s AR R AR SR 5T R 20 3
AN AL A i 17 DUIA by 7 AR MO B XA S PR B
PRA7 A8 BRFN X IR AT 22 2 R R R 2 5 %

1 #MHE57&®

1.1 MRXER
TR A A X (35°14" —39°23' N, 104°17' —

google earth engine

108°39'E) . JbiE B L K Vb Hb, T‘ﬁﬂéﬁ?imﬁ?‘ pg i mii
B[] e A 2ok U M AL A BN 17 851 km
(I 1) J B i) JRL s 2 52 K i v 2 KU e, 52

DR, H IR IR 22 KRR 7.9 CLAE YRR =
375 mm, & X 2 R EE 5 0 W, 2 &R ik
28 CL.AMEMEW EEETAEEE, LI E
TR RS RS A WA 4 KRS £ A 5 o M o
AU R LR A SR AR R B R N
LI AR R BCLUBOA T DR O A

T2 REWA oK DR BER/N s
Zz
=
%
< WEA )
%
o
Z Kkl
e
=
o~
o
- e B i
= A /m
- - 1400
= 1700
I G il 2000
(Q HHEGOENs) 100 km 2400
) R
2944
| o i 1l 1 1
104°42'0"E 106°12'0"E 107°420"E

B1 HRXMEGE

Fig. 1 Location map of the study area
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Fig. 2 Spatial distribution characteristics of FVC classification in agro-pastoral ecotone of Ningxia from 1990 to 2020

0.5% 5 i i

36°42'0"N 37°36'0"N

35°48'0"N

0
[ S—
\ I
ik £
1 i

it X

FVCA AL a3 52
AR B 711:“'.-

B 2

o L ey

104°42'0"E 106°12'0"E 107°42'0"E
3 FERHTHERX 1990—2020 E FVC TR BB RBERKLD

Fig.3 The significance test of FVC change trend in agro-pastoral ecotone of Ningxia
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