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Abstract: China and the eight economic zones were considered as the study area. This study aimed to comprehensively analyze the
impact of anthropogenic factors, land use types, climatic factors, and topographic factors on the spatial differentiation of vegetation
GPP. Using MODIS GPP time series, in situ meteorological data, land use type, DEM, nighttime light, and population density data
based on Theil-Sen Median trend analysis, Mann-Kendall significance test, and geo-detector model, the spatio-temporal variation of
vegetation GPP from 2000 to 2020 were analyzed, and the influencing factors affecting the spatial differentiation of vegetation GPP
were detected both on country and regional scales. The results showed that the vegetation GPP showed a fluctuating upward trend
both in China and the eight economic zones from 2000 to 2020. The areas with an upward trend accounted for 84.46% of the total
area, of which the areas with extremely significant increases accounted for 19.86%, mainly distributed in the middle of the Yellow
River economic zone and east of the Northwest economic zone. The factor detection results showed that relative humidity, sunshine
duration, precipitation, and land use types were the dominant factors affecting the spatial differentiation of vegetation GPP in China.
On regional scale, relative humidity, sunshine duration, and precipitation were the dominant factors affecting the spatial
differentiation of vegetation GPP in the Northeast, middle reaches of the Yellow River, Southwest, and Northwest economic zones,
while anthropogenic factors exerted the spatial differentiation of vegetation GPP in the Eastern and Southern coastal economic zones.
Interaction detection results showed that the interaction between land use type and relative humidity exhibited the greatest influence
on the spatial differentiation of vegetation GPP in China with a q value of 0.75. On regional scale, the spatial differentiation of
vegetation GPP in the middle reaches of the Yellow River and Southwest economic zones was mostly affected by the interaction
between precipitation and other influencing factors, while the spatial differentiation of vegetation GPP in other economic zones was
mainly affected by the interaction between land use type and other influencing factors or relative humidity and other influencing
factors.
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Fig.1 Spatial distribution of elevation in the eight economic
zones, China
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Fig.3 Spatial variation of vegetation GPP in China from 2000 to 2020
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Table 3 ¢ value of influencing factors

K1 X, X> X3 Xy X Xo X7 Xz X9 Xio X X2 Xis
Y 0.00 0.00 0.48 0.37 0.64 0.25 0.40 0.16 0.46 0.01 0.00 0.02 0.39
Y1 0.02 0.03 0.38 0.07 0.52 0.24 0.31 0.29 0.46 0.18 0.00 0.15 0.19
Y2 0.06 0.10 0.23 0.09 0.06 0.11 0.05 0.02 0.03 0.15 0.02 0.15 0.10
Y3 0.18 0.27 0.32 0.00 0.02 0.05 0.29 0.18 0.14 0.26 0.03 0.25 0.15
Y4 0.14 0.15 0.21 0.00 0.00 0.01 0.01 0.11 0.00 0.22 0.01 0.14 0.07
Y5 0.00 0.00 0.38 0.34 0.57 0.41 0.44 0.30 0.45 0.19 0.00 0.14 0.13
Y6 0.06 0.05 0.25 0.09 0.06 0.02 0.04 0.15 0.10 0.27 0.01 0.19 0.22
Y7 0.02 0.02 0.19 0.29 0.24 0.26 0.19 0.03 0.07 0.02 0.00 0.01 0.37
Y8 0.00 0.00 0.30 0.17 0.47 0.13 0.14 0.28 0.39 0.08 0.00 0.05 0.30
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ARL LIS 9 b, LR AT XA A1 [A) A8 AT I B
ARB A RN 7 1 . A, B BT PR il MKV R 25 5
LT IX B — A A TA B K N AR PR 740, )\
RETE XS AER 32 A A I3 D 3R 26
AN A DR 7 B B N ECA DR, i 5 = T A HLAR
RIFR GRS AR R A v iR £ 15 22 5T X N BT DG
N 7, 20k BT rhdie . KPR AR Y b 2R
ZEUFIX O H I Hen A PR

H T R 2 R\ R 28 5 IX XA 142 HLAE
RN 45 AT BT 1) — SOV, 4 A0 48 22 5 DR
B GPP 25 1) 7 2 52 - A IR N A P 7 B
S N HAB IR 7 X P3[R SE M, T A B B s 2R SR i
I AT e U XA GPP 5[] 73 53 32 )
FTOEN AR PR W [ S iy W A i - A 22 571X
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Table 4 g value of interaction detection between influencing factors in China

SRR X X> X; Xy Xs Xo X7 Xs Xy Xio X X2 Xis
Xy 0.00%*

X 0.00%* 0.00*

X3 0.48%* 0.49% 0.48*%

X, 0.38% 0.38% 0.60%* 0.37*%

Xs 0.65% 0.65% 0.75%* 0.68%* 0.64*

Xo 0.26* 0.26* 0.62%* 0.59%* 0.69%* 0.25%

X7 0.41%* 0.41% 0.63%* 0.65%* 0.67%* 0.43%* 0.40%*

Xg 0.17*% 0.17% 0.58%* 0.53%* 0.67%* 0.36%* 0.44%* 0.16*

Xo 0.47 * 0.47% 0.65%* 0.63%* 0.66%* 0.52% 0.52%* 0.52%%* 0.46*

Xio 0.02%* 0.02 ** 0.50* 0.49% 0.67* 0.31% 0.45% 0.20%* 0.49% 0.01%*

Xn 0.00%* 0.00* 0.48*% 0.38*% 0.64%* 0.25% 0.41%* 0.17*% 0.46** 0.02* 0.00%*

X2 0.02 ** 0.03%* 0.50%* 0.46* 0.66%* 0.29% 0.44%* 0.18%* 0.48%* 0.03%* 0.03* 0.02%*

Xi3 0.39% 0.40% 0.62%* 0.47%* 0.70%* 0.60** 0.71%* 0.53%%* 0.66** 0.53* 0.39% 0.50%* 0.39*%

TEHRTR AR LI 5, WA T 4 3.

#5 NKREFK

XHZEI =R WE FXE(ERER S

Table 5 g value of the interaction of the top three influencing

factors in the eight economic zones, China

S AHAEM 1 qfi ZTHAEM2 ¢ ZKEAEH3 qff
Y1 XsNXs  0.69%*  XsNXg  0.63%*  X3NXe  0.62%*
2 XsNX:  033*  XNXs  031%%  XGNX;  0.30%*
3 XNX  049%%  X3NX;  0.47FF  XNX;  0.45%*
Y4 XiNXie  033%*  X;NXg  0.33**F  XoNX,p  0.32%*
Y5 XeNX7  073%%F  X3NXs  0.70%%  XgNXo  0.69%*
Y6 X3NXje  0.36%*%  X3NX;3  035%%  X3NXg  0.34%*
Y7 XoNX;3  0.50%%  X3NX;3 047  XoNX;;  0.45%
8 X3NXs  0.61%*  XsNX;3  0.58%%  XoNX;;  0.58%*

T RIR AR I 3, XA 7 1Y AR

2.2.3  EISHN

2 6 nl%n, A RE b XK

IO XY GPP 2% B 43 7 (MRS ) KN AE B
ZER AT B =R S 0 68%A1 32%. 3,
A H 2R 5N SC R TR R T 0 AR B GPP
) S AR ) S AF A0 B 2 2 S, R 262
B B B AN (1) A5 DR 1 AN A S 0 S DA 4
FHE— DA B - R F 228 5 0 8 R R R -2
) (R BIR )V S M e GPP 43 (7] 43 57 0 2 B S i R
TR RS R PR H A B A PR 0 A A
GPP 7 [H] 43 S (MR ) KM AE B35 25 71X 5
FEFIASAG R 7 128 AR 2 A GPP 2% [W) 4y
(45 REEA—FL
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Table 6 Ecological detection result of influencing factors in China
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-GS M GPP 23 [W) 43 e IRRRE ) K/ NMFAE B 7
57 EE B, AN 30%, X PUANZ 5 X HR A ik 4]
F5 R TR DL R 35 R 1 2 45 Hb TR IR AN
FARTE = s T oo 1 1) 2 e RS NG P R N [ i
AT R A AE 303 2 . 25 L T B AL R vt
AR P A KA 2R B D X A6, oAt
2 X S K] R AR S RN 45 5 A8 HAE PR 25
IR —F R A R SR YR BRI K S
SR AT XY GPP 2% [0) 43 7 (1) 3= 25 [ 1

2.2.4 ESEN g 7 oA E R E AR A
SR, N S EAE 0~893 N /km B[] AT G AE

0.00~1.29 I} fE4% GPP M 55 iy, AT WA KWE B4k
TR ERAL REL Y A6 ) s AN R BB T R 7 v 2 0
7E 25.05~49.32°, E FEAE 404~912m I A 4% GPP 241
3¢ 171, 2 AR 7 M AR ARG, Hb 2 AES AR I 1) X el e 7
i R PRE S v AR A ) B R AN [R) s PR R
1£ 19.69~25.47°C, H MU ELAE 1265.82~1547.02h, F%
JKAE 1797.17~2688.6mm, ¥ E7E 65.82~71.42% 2 [H]
I A A GPP S5 55z e, 2 WA B /RN 7S A2,
R 3 " %) DX 3T ) A L 1 A R A
A AN [R] R S A v bR R R A GPP 3 #
e FHE AT R AT R R T N SIS B 0 (%) R
HAL HTESAE LSRR BRACRI B S5k 4
AR B R A AR

*7 2ERN\XEFEEZMWEFEEEEM GPP FHE

Table 7 Average vegetation GPP and its suitable range of influencing factors in China

GPP GPP GPP GPP GPP GPP GPP GPP GPP
SRR Y Y1 2 13 Y4 Y5 Y6 Y7 8
o] i: o] ¥l ¥l Sl Sl ¥iME ¥l Sl
XN 0.00~ 0.00~ 10720~ 0.00~ 0.00~ 0.00~ 0.00~ 0.00~ 893~
, 4.85 7.03 6.00 6.13 7.03 453 6.14 6.50 3.54
/km?) 893 893 19654 893 893 893 893 893 4467
0.00~ 0.00~ 0.00~ 0.00~ 0.00~ 0.00~ 0.00~ 0.00~ 1.29~
X 4.85 7.04 5.08 6.21 7.02 455 6.12 6.50 3.00
1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 474
X; i 6.88 M 7.85 Mt 611 AkHL 676 Mt 733 Ak 672 MM 652 ki 7.06 M 536
973.37~ 925.63~ 925.63~ 925.63~ 837.25~ 925.63~ 925.63~ 881.45~ 725.88~
X,(Pa) 6.17 7.88 5.61 6.17 7.00 5.92 7.11 55 428
1021.10 973.37 973.37 973.37 881.45 973.37 973.37 925.63 784.22
65.82~ 71.42~ 71.42~ 76.57~ 76.57~ 65.82~ 76.57~ 76.57~ 71.42~
X5(%) 6.88 7.44 6.00 6.26 6.92 6.47 6.35 6.93 7.50
71.42 76.57 76.57 86.26 86.26 71.42 86.26 86.26 76.57
19.69~ —4.11~ 5.59~ 16.57~ 19.69~ 411~ 10.68~ 19.69~ 13.80~
X4(°C) 7.13 7.91 5.79 6.12 6.94 7.17 7.00 7.23 7.04
25.47 0.16 8.02 19.69 25.47 0.16 13.80 25.47 16.57
1797.17~ 853.29~ 633.05~ 1566.44~ 1094.51~ 1335.72~ 1566.44~ 1566.44~ 1094.51~
X7(mm) 6.90 7.87 5.23 6.79 7.17 6.60 6.39 7.42 5.50
2688.6 1094.51 853.29 1797.17 1335.72 1566.44 1797.17 1797.17 1335.72
~ 1.61~ 3.11~ 2.81~ 1.34~ 0.90~ 0.90~ 1.34~ 0.90~
Xg(m/s) 6.69 7.93 5.62 9.00 7.17 6.61 6.95 6.74 7.07
1.85 3.83 3.11 1.61 1.34 1.34 1.61 1.34
1265.82~ 2069.23~ 2601.49~ 1547.02~ 1265.82~ 1265.82~ 844.03~ 1265.82~ 1265.82~
Xo(h) 6.69 7.99 5.37 6.35 7.12 6.25 7.11 7.16
1547.02 2340.38 2832.47 1798.08 1547.02 1547.02 1265.82 1547.02 1547.02
25.05~ 15.61~ 12.14~ 12.14~ 19.65~ 15.61~ 19.65~ 25.05~ 25.05~
Xio(°) 5.44 9.00 6.33 7.17 9.00 733 7.50 6.83 452
49.32 19.65 15.61 15.61 25.05 19.65 25.05 4932 49.32
76.55~ 238.72~ 156.93~ 238.72~ 76.55~ 197.82~ 76.55~ 37.07~ 317.68~
Xn(°) 4.97 7.08 5.23 6.27 7.06 471 6.18 6.64 272
116.04 278.20 197.82 278.20 116.04 238.72 116.04 76.55 359.98
B 3~ 0.03~ 0.11~ 0.03~ 0.03~ 0.11~ 0.11~ -0.10~ -0.37~
Xi»(m™) 5.41 7.90 8.00 7.20 7.71 7.00 7.50 6.67 3.78
0.06 0.06 0.37 0.06 0.06 0.37 0.37 -0.06 -0.10
404~ 1463~ 2187~ 404~ 404~ 2187~ 2187~ 912~ 2187~
Xi3(m) 6.22 7.05 4.15
912 2187 3029 912 912 3029 3029 1463 3029

1 GPP- I8 (K ¥ 7 2K ¢/(m*a), ACTH.

S RN o NS S R T T | A
KIGILLEA AT IX A, 7S KA T IX AR GPP ¥{H
EN DS B 0~893 A /km?, B 1) AT % A
0.00~1.29 B g i, UM AT 50,52 N R IE Bl 52 M P2 B 45

ARG R DX sk, L5 2 ot o P R A 7 0 B vy A%
DF X A R AMB I R . GPP IY(HIA 1) B
RBE I BRMATRGEL UGB BHER . 36555 T
TR (1 S5 Tt A5 43 P e PR THTAR R 2 K, 2494 R 1 e ik
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R AE K T )UK G B X 1 s B AR S IR A7 AR
K 22 St DR e A0 DR R T DR R EAEL B GPP
A K IR B M L A 45 20 5 DX HR A7 A 22 e sl S A TR
R RITI= R E 3 AN S R N S I b L N 2]
CRE AT X R R R K 3 BilE 76.57%~86.26 %
H11094.51~1335.72mm I fE 4% GPP ¥ {H 5 K g b
TER 71 5 A AL BT Ry . Ky iAok
P2 5 A 0F X, Y B FEAE 2187~3029m I, A 4%
GPP ¥E B K MUK E B X [ GPP S48 AT %1, 13
IR S B A b B PR (R 35 i) R g R
I\ K8 5 )RR AR A0 P 53 i i P88 0K, i A SC IR 7
X\ K85 X R 4 28 A 11 5% Wi P2 A1 2 TR,
JNIRZ 5 DX UG R 11 &5 2 5 A 28 PR 45 SRR AR
AR, U0 A AR 228 L Aok DR R R DR 7 2 52
i) J\ K2 55 ARt A K ) R 2%

3 Wit

3.1 4% GPP I 2 AR R AL

R U _1,2000~2020 4 A K J KRB XA
B GPP By AN b b, EIHE SR B
PE ARl TR R 2 A A0 XX 5 B
(IR ST SR> A ) R A GPP &
ETHEIARTAR 5 HE ok 84.46%, Y3 MR A b
W ORPER . KILERIAL B H R LR A A5 X,
AT R TR IBHHEMIE R TR, =t
B AR TRE S KV Rk X T 2 B pR i R 15
TR RUERPIRAE TR SRS Ry A
SRR DX A T RN T M X DU AR = 7= A K
TR = b sl 15 TR AR St DA b e DX AR A 7 5
B3 IS AR S TR 1 3 ) o, X
HOAHgE R8T P E R GPP & R F
PR LA 15.54%, E B ARAE R 1KY
N T N LT | N NI L 2R A SR e S Zeer P N L]
JbLr G AP X AR R 2R G 2Bt X U A6 E T
PUAET5 5 2015 DRI 9 e i v ZE X, Xk P AR 23S
RGWETS, — 7 10, JECBCE N5 B A 13 537 R
B, B AN WK, Iy — J7 AR AU AR R T 5%
AR A SR A A I B, S BUE A B T
Bk A TS i bR T A PR A, SRR
HEEAE R R FH I S SRV (VT = M a7
X). KI5 e . KRR £ 50 18] ) Fl

BTV IR R A 0 X AR AL TR (BRVL = AN &8 55 X)) A
e GPP I 10 2 i[RI 02727,
3.2 % GPP ¥ [ 20 #7

SEMR DR 1R 25 AR O VR R . R SR
H IS JORT B O 52 v [E AR % GPP 2 (1) 43 = 11
BN 22 b Y B2 2 e o [E AR GPP ¥ [R) 40 ¢
(1 5 3 DR 3R P X K A A A I 255 AR T, F
Y 5 W R I A P I S L 2R T R K
sk N 2 BRI B 16 S AL DG P T A o R
W KB - Hu R ) T [ A B GPP 45 ) 43
FA) 5% W) o PS5 SO T4 P, St ) P S8 Y 1 AR Ak, T 3
TIRFELY 7K T BRI [a] 3 K& by AR, R AT
b, 25 P EX I Py R R RO i R AR AR AR
PR IR FRE MO R TR = G B AR TR AR
MPAEZS TREI S, (R BE T AR Fe v 7 Rl 7 o FE
Ja 719250 Bl b, - o B SRR 0k o [ A B GPP 23 ]
I3 5 BAT K )5

NI REE b s2 g GPP B4y i 23
PRl 25 A7 76 W A 1Ry b el 22 S 48 a5 i AR B BT v
ARG A AT X AR GPP 2% (8] 73 = (1) 3
FLPR 2R 2 W AT H R 2 BT e AR e A 2R
SEUFIXN T 5T R XA T, 28 kiR IF HoH
FeAK I B33 T R b A U X B TR K
PEA s, & V8 B P AETE 22 K AR B R A 2 P
I, DL BB XM GPP AR A6 W BE AT H R £k
R BRI R 2R R A I R S U XA
GPP 7% [i] 73 7 (1) = DA 25 2 1 R FH 2R 2N R0
Bl 43 (A1 M 2 57 X A Hb R FH 2R B 1 A5 A, AL 5B Ay
SR E A UF X A 3L L G R R AR S v i o8 B &
G DX AT = A5 9 b D3k T A 7K~ v, N 3 BEK,
P LR SR TR 3 T 97 ok AR T S A A it v S R
Bl 7 RGBT BRI M X Ry 4 AR A A, 5
it O DR YA PR TR R BRI AR A TR A 1A
Wi 543 B w20 B DL S IX MR GPP
22T S 0T i AR FH A 7R e 57 A ke

A HAE BRI 25 FR WM GPP 2 [8] 43 e 4t
5 DR B[R] A FH 1 ) 1 A7 B A i 22 S B o
A7 R RN K VY B 25 A 0 X A, FoAh 28 5 XA B
GPP 75 [0) 43 5 2 37 - Mo R FH SR R R LAt X 119
A8 HAE FH A5 G0, 53 0 2 S5 9 1 28 A 48 55 XA 4 2 (1)
g3 e IR BN 3R 2 R SR AN SR 4t



486 HOE

ST
5%

B

43 %%

[FIAE F AR BB I 55 e DR IX IR 48 0 o 3l JEE DI I
T3 ) ZR Lk, o TR H bR, S 350kE 4 5
{¥y DX 30 [ A 2 2 JEE AR AR AR 2O AR bR A
RVGAE LG 25 X AR B AR A 32 2052 1 R ] 28
A5 R B Pr [R) 5% R PG b 255 2 0 X 1
MR I 2R AR LLRE RS O, 3 R AE LG SV g 255 2 0%
DX (1) b A S 2 DUH b AR A T Bk L bR
I Hb 11 725 4k 15 X 38073 Ak 45 1 % AR O 1S 1237 381,
IS W ARV R U0 £ 22 U DX R R A 2 ) 4 e
FFEZ R F 2 B 5 T DR R Bl [ 5 W) 3 P
RETEIX I R FH 2 DUBEE A 32 4% L Ji
T ML A T AEHERAR « S AN DA - i A
2RI 5 % NS S i) T 90 98X 47 5K A AR b A
M) 25 o LR 22 (R0 bk 5 S30R e 78 =5 B AIK. B
et AP SBEFEE PR 8 o A it PR TR A AN BT 7 K38 P
WA AR AT R TR A A R, B B AN
b e S A b U L EEARI R B YIRS N RN TR 7
(16251,

4 it
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4.2 2000~2020 “EH[EFEH GPP - AWA7AEIH 22
) S P A AR s P AR I o A e A
B GPP AR 4K ) A 5 v 5 vy, A BRLARG (04 2% W) 4 AT
% J53.2000~2020 4FEH [EAEY GPP i a3,
EIHABR AR S Ll 84.47%, 1 T T Bt
RO T AR I P AR b 5 40 7 DX AR R ol 5 3 T AR o L
N 90.45%, 12 7y T HA A B X

4.3 FEM DR PR DN 2 SR AR O R 2 R e v A A
GPP 7[5 51 3 B IR 1, &5 X R LAk A
iR, FRE. KPR AK AL S G & uF
DXAEHE GPP 2% [R5 7 18 3 3 7 i A SCR 15 4R
TR P S TV 5 B 0 B XA A % () 43 S R R K
SR 1 A8 AR F 5 SRR W, T [E A B GPP 23 ) 4y
52 MR FH 2R 08 1A TR L R e KL 3L ¢
fHA 0.75. 457 X P L AEB . A8 A i B Ui 25
GV XAEYE GPP 2% W) 43 S 2 A 1K T 6 0 At [

TR HA 2P X

S 3k

(1]

[2]

B3]

[4]

[5]

(6]

(7

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

Jian J, Bailey V, Dorheim K, et al. Historically inconsistent
productivity and respiration fluxes in the global terrestrial carbon cycle
[J]. Nature communications, 2022,13(1):1-9.

Tang R, He B, Chen H W, et al. Increasing terrestrial ecosystem
carbon release in response to autumn cooling and warming [J]. Nature
Climate Change, 2022,12(4):380-385.

Wang X, Chen J M, Ju W. Photochemical reflectance index (PRI) can
be used to improve the relationship between gross primary
productivity (GPP) and sun—induced chlorophyll fluorescence (SIF) [J].
Remote Sensing of Environment, 2020,24:111888.

Chen S, Huang Y, Gao S, et al. Impact of physiological and
phenological change on carbon uptake on the Tibetan Plateau revealed
through GPP estimation based on spaceborne solar-induced
fluorescence [J]. Science of the Total Environment, 2019,663:45-59.
He P, Ma X, Sun Z. Interannual variability in summer climate change
controls GPP long-term changes [J]. Environmental Research, 2022,
212:113409.

Cheng L, Zhang L, Wang Y P, et al. Recent increases in terrestrial
carbon uptake at little cost to the water cycle [J]. Nature
Communications, 2017,8(1):1-10.

Gampe D, Zscheischler J, Reichstein M, et al. Increasing impact of
warm droughts on northern ecosystem productivity over recent
decades [J]. Nature Climate Change, 2021,11(9):772-779.

Chen H, Bai X, Li Y, et al. Soil drying weakens the positive effect of
climate factors on global gross primary production [J]. Ecological
Indicators, 2021,129:107953.

JAHATE Jit g B M0 2. 1981~2019 A ARl A= A R Ge il A8 1k
FRAE LIRS IR 7 [J]. KPURA24R, 2022,45(3):332-344.

Zhou Y L, Ju W M, Liu Y B. Characteristics and driving factors of
global terrestrial ecosystem carbon fluxes from 1981 to 2019 [J].
Transactions of Atmospheric Sciences, 2022,45(3):332-344.

Tang X, Xiao J, Ma M, et al. Satellite evidence for China's leading role
in restoring vegetation productivity over global karst ecosystems [J].
Forest Ecology and Management, 2022,507:120000.

FEI IR, A 105 SRR SR Znt v [ b A S R
GERBILE T IR L E BE AT (0], Ak, 2021,41(18):
7085-7099.

Wang J B, Yang Y H, Zuo C, et al. Impacts of human activities and climate
change on gross primary productivity of the terrestrial ecosystems in China
[J]. Acta Ecologica Sinica, 2021,41(18):7085-7099.

F U AR AR BB S B S ()], MBI AR, 2017,
72(1):116-134.

Wang J F, Xu C D. Geodetector: Principle and prospective [J]. Acta
Geographica Sinica, 2017,72(1):116-134.

Li J, Wang J, Zhang J, et al. Growing—season vegetation coverage
patterns and driving factors in the China-Myanmar Economic
Corridor based on Google Earth Engine and geographic detector [J].
Ecological Indicators, 2022,136:108620.

Gao S, Dong G, Jiang X, et al. Quantification of natural and
anthropogenic driving forces of vegetation changes in the Three-River
Headwater Region during 1982~2015 based on geographical detector
model [J]. Remote Sensing, 2021,13(20):4175.

B VE AL B, A% R % 00 X SR A G T
HI—— LU P IEX  []. T E R, 2021,41(2):
826-836.



R A IEJURAESFIX GPP AeA K s mi 1 Rl AL

487

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Meng Q, Wu Z T, Du Z Q, et al. Quantitative influence of regional
fractional vegetation cover based on geodetector model-Take the
Beijing-Tianjin san source region as an example [J]. China
Environmental Science, 2021,41(2):826-836.

T BRGSO R, 45.2000~2020 4FKAT BB i NDVI 82578
PRSI [7]. FRIEALE, 2022,43(7):3730-3740.

Xu'Y, Zheng Z W, Guo Z D, et al. Dynamic variation of vegetation cover
and its influencing factor detection in the Yangtze River Basin from 2000
to 2020 [J]. Environmental Science, 2022,43(7):3730-3740.

Wang N, Du Y, Liang F, et al. The spatiotemporal response of China's
vegetation greenness to human socio—economic activities [J]. Journal
of environmental management, 2022,305:114304.

TR P RIE 55 k0 8, A8 1 B AN IR A 982 NDIVIE AL Al
NFGES AR [7]. 75244, 2022,42(9):3557-3568.

Geng Q L, Chen X Q, HE X H, et al. Vegetation dynamics and its
responses to climate change and human activities in based on different
vegetation types in China [J]. Acta Ecologica Sinica, 2022,42(9):
3557-3568.

2,2 H.2000~2018 4R AP E AR AL A5 BRI A AR AL [I].
KA e 5 5 R8s, 2021,30(9):2154-2165.

Li Chao, Li X M, Characteristics of spatio—temporal variation of
ecological quality for vegetation in China from 2000~2018 [J].
Resources and Environment in the Yangtze Basin, 2021,30(9):2154~
2165.

MR S AR, 2000~2020 ARV R HEX A BE NDVI 5
1A RN TG B NEARAE [7]. FREERE, 2022,43(6):3230-3240.
Xu 'Y, Huang W T, Dou S, et al. Responding mechanism of vegetation
cover to climate change and human activities in Southwest China from
2000 to 2020 [J]. Environmental Science, 2022, 43(6):3230-3240.
B30T, KA, DA A B SRR U 1R NDVI AS Ak [ 3 21
B [J]. b=, 2019,74(9):1758-1776.

Peng W F, Zhang D M, Luo Y G, et al. Influence of natural factors on

vegetation NDVI using geographical detection in Sichuan Province [J].

Acta Geographica Sinica, 2019,74(9):1758-1776.

Huo H, Sun C. Spatiotemporal variation and influencing factors of
vegetation dynamics based on Geodetector: A case study of the
northwestern Yunnan Plateau, China [J]. Ecological Indicators, 2021,
130:108005.

Ren Z, Tian Z, Wei H, et al. Spatiotemporal evolution and driving
mechanisms of vegetation in the Yellow River Basin, China during
2000~2020 [J]. Ecological Indicators, 2022,138:108832.

W B R, 0 T 0, 5. 2000~2020 45 75 5 i X 4 NDVI i 4545
B SHLHIERTT [J]. FRBERNE, 2023,44(1),doi:10.13227/j.hjkx.
202203154.

Xu Y, Dai Q Y, Huang W, et al. Spatio-temporal variation of
vegetation cover and its driving mechanisms exploration in Southwest
China from 2000 to 2020 [J]. Environmental Science, 2023,44(1),doi:
10.13227/5.hjkx.202203154.

Jiang P, Ding W, Yuan Y, et al. Interannual variability of vegetation
sensitivity to climate in China [J]. Journal of Environmental
Management, 2022,301:113768.

FH R AR B 7. 2000~2020 4 B JEISCAEL A I 2 AL SR B BL
i [0). FREERIE, 2022,43(2):743-751.

Tian Z H, Ren Z G, Wei H T. Driving mechanism of the
spatiotemporal evolution of vegetation in the Yellow River Basin from
2000 to 2020 [J]. Environmental Science, 2022,43(2):743-751.
AR, TR U B R AR, 58,2000 4F LUK v [ X AR A A Al S RS
ARG [J]. w5 RS, 2021,40(2):292-301.

Zhao Q Q, Zhang J P, Zhao T B, et al. Vegetation changes and its

[28]

[29]

[30

B31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

EEEN: *

response to climate change in China Since 2000 [J]. Plateau
Meteorology, 2000,40(2):292-301.

HROAT, THSFALIE  52,5%5.2001~2018 4F F (B R G A 7 g I 4548
PRIRRERRTTT [7]. AEA&2#HR, 2021,41(16):6351-6362.

Zhang X Z, Wang H S, Yan H, et al. Analysis of spatio—temporal
changes of gross primary productivity in China from 2001 to 2018
based on Romote Sensing [J]. Acta Ecologica Sinica, 2021,41(16):
6351-6362.

TSR B MR 2,55 T MODIS JH— A PR ) T R
W78 o R AR IT 0], ZEASFR, 2022,42(6):2149-2163.
Wang S, Zhang L L, Lin W B, et al. Study on vegetation cover and
landuse change of Guangdong Province based on MODIS-NDVI [J].
Acta Ecologica Sinica, 2022,42(6):2149 2163.

W ESR, AT 5K 0,5 LR A ) 28 1 1 T R ik R HU3R E
i SLEIIRIET [3]. L OREFIFIY, 2007,14(1):184-186,189.

Ge R L, Wu R T D, Zhang L, et al. The study on transpiration of
several desert plants and environment responding mechanism [J].
Research of Soil and Water Conservation, 2007,14(1):184-186,189.
Cao S, He Y, Zhang L, et al. Spatiotemporal characteristics of drought
and its impact on vegetation in the vegetation region of Northwest
China [J]. Ecological Indicators, 2021,133:108420.

Yang L, Feng Q, Zhu M, et al. Variation in actual evapotranspiration
and its ties to climate change and vegetation dynamics in Northwest
China [J]. Journal of Hydrology, 2022,607:127533.

£ A ERL E SRS AR AR AR AU (R AE ) AR A B A%
PG N [J]. BB 5N, 2021,36(2):441-452.

Wang H, Zhou Y K, Wang X Y, et al. Spatiotemporal changes in
vegetation growth peak and the response to climate and phenology
China [J].
Application, 2021,36(2):441-452.

JA R v B A Al M DR 2R DD R R R A (0], MR AR,
2020,75(1):53-67.

Zhou W K. Analysis of controlling factors for vegetation productivity
in Northeast China [J]. Acta Geographica Sinica, 2020,75(1):53-67.
Guo L, Liu R, Shoaib M, et al. Impacts of landscape change on net

over Northeast Remote Sensing Technology and

primary productivity by integrating remote sensing data and ecosystem
model in a rapidly urbanizing region in China [J]. Journal of Cleaner
Production, 2021,325:129314.

Hou Y, Zhang K, Zhu Y, et al. Spatial and temporal differentiation and
influencing factors of environmental governance performance in the
Yangtze River Delta, China [J]. Science of The Total Environment,
2021,801:149699.

AR ZE RN S A BRI TS SRR R B = VLR X A
B He B NDVD IR X AR E SR T [J]. 1L 223, 2021,39(4):473-
482.

Li W X, Xu J, Yao Y Q, et al. Temporal and spatial change
characteristics of vegetation cover (NDVI) in the Three—River
Headwater Region on Tibetan Plateau under global warming [J].
Mountain Research, 2021,39(4):473-482.

2 GRS, A, A I L G AR ORI L R I
A e GG N T RIS (7). BEHIZEAR, 2021,29(9):2049-2057.
Xiao Y F, Chen W Y, Wang B J, et al. Study on temporal and spatial
change of land use and its relationship with climate factors in Qilian
Mountain National Nature Reserve [J]. Acta Agrestia Sinica, 2021,
29(9):2049-2057.

53(1988-), U3 b1 i 2t K ) 38085, 1 1, 2 T 57 1)

NG A AR 8 5 SR R R S 30 AR,





