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Fractional Vegetation Cover Change and Driving Factors in
Gansu Section of Yellow River Basin
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(1. Ecological Environment Information Center of Gansu Province, Lanzhou 730030, China

2. Center for Satellite Application on Ecology and Environment, Ministry of Ecology and Environment, Beijing 100094, China)

Abstract: The Gansu section of the Yellow River Basin, a crucial ecological security barrier in China,
plays a vital role in water conservation and northern desertification control. Understanding the vegetation
changes and driving forces is crucial for the ecological protection and high-quality development of the
basin. Based on the MODIS NDVI dataset from 2001 to 2022, the vegetation change trend and driving
force in the Gansu section of the Yellow River Basin over the past 20 years were analyzed by using pixel
dichotomy, coefficient of variation, trend analysis, Hurst index and geographic detector. The results
showed that the FVC in Gansu section of the Yellow River Basin showed an increasing trend during
2001—2022, indicating a positive vegetation growth. In the past 20 years, nearly 1/2 of the Gansu
section of the Yellow River Basin had relatively high — high volatility, which was mainly distributed in the
northern Loess Plateau region, while the medium volatility and relatively low — low volatility were mainly
distributed in the Gannan Plateau region and the Longnan Mountain region. The vegetation in most areas
of the Gansu section of the Yellow River Basin showed an improvement trend, while a few areas showed
degradation, indicating a potential anti-sustainable trend in future vegetation changes. The analysis of
driving forces indicated that precipitation, vegetation type and soil type were the predominant factors
influencing vegetation cover in Gansu section of the Yellow River Basin.

Key words: Gansu section of the Yellow River Basin; fractional vegetation cover; driving factors; Hurst

index; geographic detector
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%73

Mz &5 3 20 4F B U e H R BOAs 9 8 15 B A8 A0 5 3K 3l R 20 i 367

F R R B RRAR NS T AEOR Bl A AR AR
TR AR B I bR SR ) S 2% DX SR A B A
RIS o SR, Jay &S 3 IXAT) SR A AE AR DR AL R BB
B A BEAE Dy B BRI 7R XA L B U Al
WX ASRGEE A, B BEENP RN E
1.2 HEkRIE
AR SCAE FH 1 O 00 0 Ok FL b LR A B DR
MR 55088 o0 Chttps : / www. resde. en/) o 1%
AR S MODIS NDVI 4 £, ok I T 55 [ NASA
Bdls b KA I — A A B A i MOD13Q1 %
3 77 iy, 25 6] 43 R O 250 m B ] 40 HE R 16 d i
] 7 51 2 2001—2022 4F, Z80HE © #0477 48 5 8
Ry 21N N WA B B L AP K AR €
HBET o ARHL ND VLA SR T I B i 1 0 d5 K A
B BUE G A 2 KA R B e BE A A5 I R
SGBAEARVE T E G ER R G R 500 o0 (htps: /
www. geodata. cn/) , £ $5 2001—2022 4 (1) 4 7 5 il
SRR K B, 23 T 23 BE RO 1 km b A P Kcds
YR F CLCD( China land cover dataset) £ 45 £ , iZ 4k
i 2 L T REHLAR AR A5 3], 25 A HER 2 30 m' ',
A B 24 2k PR T o [ R 27 e 6 DR PR AR A S e
tht AL 45 DEM il | - 38 S8 R4 | b 35 26 A A
P B ARVECE S N DR . 5 TR R O AR Y
23 () 43 B AR [R] | A SO 5 a0z 408 o R A 7 206
A BAEGE— Mk AL F] 250 m x 250 m, fir A £ 38 42
i B AR e YA T B0 S AL B D) DR B
P25 (A4 (iR 30 b i — S5k 32 17 0620 5 7 i
2% PRAEAIE I 45 TR 0 v 2 0 AT A
1.3 #MRFE
L.3.1 Boc—/rpiml
R FI Y R FVC Al a] LUA) 22 T By, H
HI§ T — o0 B8 W T FVC AR f&oc — 4y
BRI BEAR b — MG T A5 2 H e A B 0 JC R
B (W) P Al Ay
NDVI - NDVI,
" NDVI,, - NDVI_,
A f—HEWEEE
NDVI_, ——JC R B B i (#R ) XSy NDVI
fE
NDVI,,, —— 2l Al 4 5 o DI NDVT {
TEVBA T2 D /R B0 R, B 95 % A RE 1 B
f& X8 A e RAB NDVI,, 5 F/ME NDVIL, 53 54
NDVI, Fl NDVI_,, .
1.3.2 TRAEK
A5 RE(CV) ZAEBAT T R AR &, %
JH A S e 04 B TR B AR WA PR e B

(1)

1.3.3 Sen + Mann — Kendall ## ¥ ix

LA 11 A ¥k B 52 M 75 T I, SR I TR) 7 4 4
GEIERSD M o Theil — Sen [\ 7 7& —Fp kS $ftiit
D51, T LAAR e i/ W 7 B, o AR I ) 471 5
b g7 o AR SCHE T Theil - Sen J7
b FVC 22 A e, IF ) ] Mann — Kendall 75
LT WV o WA R S A S A A

Xj—

B = Median (

) (Vi) (2)
K p——HF a7 51 fa #
55 i j PSR FVC

Mann — Kendall #3456 4 110 N

X\

& (§>0)
Vv VAR(S)
Z =20 (S=0) (3)
S+l (5<0)
Vv VAR(S)
Hp S = Z_:Z sgn(x/.—x,.) (4)
1 (x;>x,)
sgn(x/.—x,-) =/0 (x].:xi) (5)
-1 (x;<x,)
VAR(S) =n(n—lié2n+5) (6)
b Z— iR R gt &

S—Kr 5 g it =
J7 51 vh A

2B >0 B BT AR BT R Z 2 TR
#a#h . FIF Mann — Kendall J5 ¥ #F 17 #3552 P 46
ISR SR ARGAKEE , Z e XHE KT 1. 96 .2. 58 435
FEH A% Ak ¥ # F 0.05 Fi0.01 JK 1 &3 1
1.3.4 Hurst $8%%

FI ] Hurst 4550 (H ) Xof A8 B A8 £k ¥ $0E 17 5017
M0 <H<0.5 [, & W] a) fy 90 BA SRR Y
H =0.5 i, 2B i (8] 77 510 0 BE LT 51, B oA o A5 4k
EHMELIRAE ;2 0.5 <H <1 Bf, W] 7 5] &
FEIERS 2
1.3.5 M BRI &

b S0 48 2 — R W0 2 ) S S R A A BIK B
PRI 2R 52 A 9 25 [B) G 1 7 v, 8 T 45 Fh B4 19 3K 5

R A ISE NI EAE S R (P TR §2 £

AL DR RO A8 BRI RS BRI A A R
43432 AR SR B T R R B8 AR I 4 AT SR
PR 28 RN N 2K 76 2 Xof AR B 25 18] 40 5 ) B i

n



368 PSS A1 M | = O 14 2024 4

J0.48, B fk b 5BV ARG R LA Y o A

2 HREHW

2.1 FVCHZT

TR0 A BRI AR B) 2001—2022 4 %
AEHY FVC AE R, % FVC 4E {8 B o0 7 3918 32
R A R ACIRAS o MRl B Y 4 R X
FVC JEAT 40 G0 3T, HEA i 38k H o BE FVC 4 2 i A
o7 L GE T B Zs (8] 43 A AE 0 43 i an 52 1 FREl 2 Bros .
3 38k H AR BE 2001—2022 4F FVC #{E £ 0. 44 ~
0.52 i g A8 1k, B ik 2 Th %, Ak R
0.002 3/a,FVC H RAE L BLAE 2020 4F , H/ME
TE 2002 4F, 3T 20 4R Py ] I B H R B FVC YME

a0 100 200

I\'Hl
(a) 20014F
105°F

&7 F0 100 200
) km

(c) 20154%
105°F:

o F0 100 200
£ km

&2 B i A B

[ER2T8

®1 FURBERE FVC S ZEAR LSt
Tab.1 Statistics on proportion of FVC graded area

in Gansu section of Yellow River Basin

FVC 54T #L s e/ %

Fve BT 2001 4F 2010 4F 2015 4F 2022 4F Zi

¥

0~0.2 [EAHBEAE 28.78 20.68 21.73 20.20 22.04
0.2~0.4 BARMDLEZ 18.92 18.94 16.93 18.49 19.58
0.4~0.6 WiEYESE 17.58 17.96 19.23 21.38 18.95
0.6~0.8 HKEkgEAE=E 14.86 20.58 24.66 25.70 22.95
0.8~1.0 HMEPAEZE 19.86 21.84 17.45 14.23 16.48

200

2004 2008 2012 2016 2020

FVC 53 475 [a) 53 A

Fig.2  Spatial distributions of FVC grades in Gansu section of Yellow River Basin
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Fig.5 Explanatory power of each driving factor
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