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Analysis of Spatiotemporal Variations and Driving Forces of
NDVI in the Yellow River Basin During 1999 —2018
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Abstract:In order to explore the temporal and spatial variation of NDVI and its driving forces in the Yellow
River Basin, based on SPOT NDVI remote sensing data, trend analysis, spatial transfer matrix and barycen-
tric transfer model were used to analyze the spatial-temporal variation characteristics of NDVI in the Yellow
River Basin from 1999 to 2018, and geographic detector model was used to explain the spatial differentiation
characteristics and driving forces of NDVI in the Yellow River Basin. The results show that: (1) from the
perspective of the time variation trend of NDVI pixel scale, the NDVTI variation trend of the Yellow River
Basin from 1999 to 2018 was dominated by an extremely significant slow growth, accounting for 53.12% of
the whole basin area; the overall change trend was good, but the sustainability was not strong; the areas
with extremely significant and rapid growth accounted for 15.47% ., which mainly located in the Liiliang
Mountains in the west of Shanxi and the Loess Plateau in the north of Shaanxi; (2) from the spatial variation
characteristics of NDVI, during the 20 years, 31.6% of the areas had stable FVC, while 65.99% had contin-
ued to increase FVC; (3) the spatial difference of NDVI in the Yellow River Basin was mainly determined by
average precipitation, wetness index, dryness degree and soil type, and the explanatory power of all factors
was more than 30%, indicating that water was still the dominant factor affecting NDVI in the Yellow River
Basin; most of the interactions among the driving factors were mutually or non-linearly enhanced, with the
strongest interaction explanatory power being average precipitation and land use, with a ¢ value of 0.704;
only the interaction between average annual precipitation and land use type and the interaction between eleva-
tion and population density were relatively independent.
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GDP. A\ H % B 5 Z 808 7 28 Bl B 184K .

x5 XEHMEARVER

¥ X, X, X5 X, X X X Xs X, X X X X5 X
X 0.262

X, 0.296 0.257

X 0.493 0.473 0.349

X, 0.665 0.654 0.615 0.569

Xs 0.576 0.553 0.491 0.627 0.461

X 0.320 0.321 0.505 0.669 0.584 0.279

X 0.312 0.321 0.530 0.687 0.622 0.337 0.242

Xs 0.368 0.360 0.415 0.640 0.501 0.389 0.392 0.114

X, 0.279 0.276 0.368 0.609 0.479 0.295 0.254 0.128 0.010

X0 0.452 0.438 0.507 0.688 0.569 0.472 0.482 0.271 0.224 0.207

X 0.448 0.440 0.544 0.698 0.606 0.488 0.461 0.424 0.359 0.454  0.339

X2 0.510 0.507 0.548 0.704 0.631 0.514 0.521 0.378 0.290 0.416 0.552 0.269

X 0.274 0.269 0.399 0.624 0.512 0.295 0.259 0.205 0.047 0.271 0.381 0.311 0.028

X 0.343 0.334 0.451 0.632 0.551 0.357 0.339 0.265 0.114 0.328 0.426 0.334 0.113 0.097

HH 6 AT, 28 K 2400 K 52 1 5 IR B o
LR R, RN PA T ¢ MK THREHE T ¢
B, HoLUAEPR K A RERN EFHFRAE
FAR L X, N X1, 0.704) >X, N X, (0.698) >X, N
X1,0.688)>X, N X, (0.687)>X, N X;(0.669) >
X, N X, (0.665) >X, X, (0.654) > X, N X5
(0.640)>X, N X,,0.632)>X,NX;0.627) > X,
NX,;00.624)>X,NX;(0.615)>X,N X,(0.609),
GERFW AR K E 5 - R S - A
HSE L R AR XU AR DR B A AR A A L 5
XEFR. XoNX,00.609>X,NX;00.479>X,N
X,(0.368)>X,MN X, (0.359) > X, 1 X,(0.295) >
XN X, (0.290) > X, N X, (0.279) > X, N X,
(0.276)>X, 1 X, (0.254) > X, N X, (0.224) > X,
NX:00.128)>X, N X, (0.114)>X, (1 X5 (0.047) ,
H X, NX,HRF X+ X, 0] W3 ) 5 47 YR oK
MR AR R TR | SRR P AR B AL
N PR LR PRI TR A G R .

WFoE 25 1, AU P xF IR T 28 546 NDVI [
AP Al S P SR ) & e o S D
KRIZH w5 NAOBENLEE 6. X, NX;;=
0.624=X,+X,;,X,NX,=0.339=X,+X,,.
3.4.3 AXEM M WMETAHM,AMMEERTHL
K K25 HA SR EER AT W E TR T

PR K JE R 22 L T 5 b TR 2R A DS Bl R A
DHEEREECR, WMBR(=000) 5 T8 B AF
S-S5 R K i T O - b R 28 R AE A G G
A AR E S BUR (0°0) R (Z10°0) AT 48
JEAAE R EMR R, FERHF T, REZHHFH 5+
R+ bR RS M A AR 0 S 22 5 th s R 5+
B AUHN A b R HI S FAAAE W 2 P OC &R s ) 5 M A
AN A R TN T R AT T 25 s
SUEHERE P | A RIS A b R ISR A AR
25, MILATIL . NDVI &2 = KR 2R L [F 52 , S
A T, Hod 45 R K & 430 1 A
HZEAIXF NDVI 5200 iz K . GDP % NDVT 5% Wi f /)8 .

X6 HMEHNDVIESEFZEEASH
BT T Wi T - ZH
ZE gl g A - E3
X, NX; 0627 <1057=X,NX, C<A+B  HAHHE
X,NX, 0669 <0875=X,NX, C<A+B  HHIE®
X, NX: 0687 <0.838=X,NX; C<A+B  Hiim
X.NXs 0.640 <0.710=X,NXs C<A+B  HAHm
X, NX, 0.609 >0.606=X,NX, C>A+B Je&kiEim
X,NXy 0.688 <0.803=X,NX,, C<A+B  HAHHM
X,NXy o 0.698 <<0.935=X,NXn C<A+B  HHH®
X,NX:, 0704 <0.865=X,NX,, C<A+B  HiHHR
X, NXy;; 0.624 =0.624=X,NX;; C=A+B  MEM
X, NXy, 0.632 <0.693=X,NX., C<A+B  HAHHMH®
X.NXy 0339 =0.339=X.NX., C=A+B  HHEM
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3.4 B EATFTHETEBAREAR KT XK
WL FRATRE 15 th 25 255 X b, M Bk NDVI & id
HEE (£ 8, AR H T Jr i, 4F ¥ ¥ KoK & 7
658~1 039 mm,4EH¥ i —2.6~1.8°C i, NDVI ¥J{ %
TR T LK AR e Ty 1 b DX e 0 6 5 SR, e
TE 3 216~4 005 m, 3 LR 15.29°~27.56° I HE ¢ 7 2
JE f e, 5 M B R AR v R AR v L A A
)R b AE XoF 10 U A L R 5 BE %) ML X AP 7
ol A= 1 [ S = ) 7 o i R L LT
T b e DO TR 2 e S Y 45 ) A A i T S ]

*8 ARAXWEFHETLEIEE
¥ i NDVIEH R EGERE NDVIHE
=0°C M 963~1847°C 0.744
=10°C iR 4024~4901°C 0.687
T e 131~194 0.652
O [EK B 658~1039 mm 0.764
T 5 4K 592~984 0.767
LR —2.6~1.8C 0.741
o 3216~4005 m 0.746
I g 15.29°~27.65° 0.732
P 1) —1°~32.98° 0.567
Hh 5 PN NG TN N = 0.710
TR Fof) + bR E L 0.749
R 2SR ARHb s 0.717
GDP (4438~9241)J3 JG/km® 0.669
NSRS 773.37~1804.44 A /km? 0.652

RS  th K EEI AT AT AL, SR ER R
PR 252 5 R B O 3 NDVI Y 32 3 2%, i A 2R
Xt NDVI #5320 32 22 7R 3L AE £ b R J7 5K 0 g 28
b RBRE AR SRR AR TR R T EEAEA .
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SEWFE HREE 5 A0 5 B I [F 520 T 48
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15, 3 7T A 55 30 T Ak AN B RO 6

SRR SHERERE  AFENREZHLE, &5
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BIRT 047 AR w1 K50 FEFAEH . X 58 T
TN S LR TF S ARRFRE, S8
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BT+ DR I 32 V0 R0 B 52 5 i 4 /8
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(1) 19992018 4FHJu] it oA o 7 o AR i, 2
AESEH) NDVIAEH 0.39 ., S PR = AU A 43 A 4 Jg L Herp
e M A AR AR i R X U AR 47,130, AL
NDVI 23 [H] AR AL RFIE R . 19992018 AFHATN] , = 4 4k
5 R T e LR P8 DR 1 vl e e 2 5 8 1 A
8 B I — S b 7 B R AT R

(2) 20 a R P NDVT % 4K 548 fip 48 3, 4F
WA 0.007 5 271 A8 L RRAE B 0, e (IR M s B 44 2
# 2 A6y, NDVI {58 0.16, % & i B 7E B =Y
8 H#y ,NDVI ik 0.53, M NDVI &0 R EE # B [|]
A HRF L 1999—2018 4 B ikl NDVT 25 1k
FEE NIRRT R I NS I S i A T S <D
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KR,
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