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Abstract: To understand the role of climatic factors in driving vegetation changes in the Tarim River Basin during the
“warming and humidification” process in Northwest China, based on the linear regression, coefficient of variation, Person
correlation coefficient, Hurst index and partial derivative methods, the climate-driven mechanism of vegetation change in the
Tarim River Basin was quantitatively evaluated using MODIS satellite remote sensing data and meteorological data. It is found
that the optimal vegetation growth and productivity levels in the basin showed a fluctuating upward trend, and the index
NDVI, EVI, and NPP growth rates were 0.036 4/10a, 0.023 8/10a, and 12.606 1 gC/(m’-10a), respectively. The Hurst
index shows that the study area had the problem of uncertainty of continuous change in vegetation, and the areas of continuous
improvement accounted for 19.7%, 18.7%, and 6.1% of the watershed area, respectively. At the watershed scale, the

contributions of climatic factors to NDVI, EVI, and NPP were 0.001 6/10a, 0.001 0/10a, and 2.801 9 gC/(m’-10a),
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respectively. Precipitation was the main climatic factor affecting vegetation change compared to air temperature; radiation

had an inhibitory effect on vegetation change. Climate change contributed limitedly to the changes in optimal vegetation

growth, but promoted significant improvements in vegetation productivity. The results reveal the spatial characteristics of

vegetation change and climate-driven changes in the Tarim River Basin.
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Fig.1 Geographical location and climatic characteristics of Tarim River Basin
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Table 1 Data source and description
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Fig.2 Spatial pattern of vegetation index and coefficient of variation and its variation characteristics with altitude in Tarim River
Basin from 2001 to 2020
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Table 3 NDVI, EVI, NPP sustainability change classification
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R ARS e A I R X R R AR AN AR SR
TFs KB A P AE 1 000~2 000 m BT , AR FE
I D3 D) 2 A T AR HE AR AR T 1 000 m () B BLR
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AR 3k R Ui DA B g KPS (T Sa L B Sb A
5¢). BEK O AR S5 om B 2 b TR R S X4 ) o
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ST R 74.78 % .70.30% .86.73% , X 5 Hi AAFSE
GE R IR —F (Su et al., 2017 ; 234, 2020).
SR AR 5% S AGE AR Ak N R B B4 B o A R A
A R R AT AR SR A A, & BB X ND VT
EVI.NPP [ FH Pk R B — & 1 B (R AR 7
23 () Fs B b 0 5 0 PE (1 6a~181 61) . S fi IR - X
NDVILEVIPFZMLEZS AN AFAE [ A — 2, HAE ] 58
JE 5 mAB A X )L K X NDVILEVI B 4R H 78
235 (0] b 3R B R P OE AR B, RO U 3R B Ok U R
1E 1Y 23 6] K% J5 L 48 55 XF NDVILEVI (# £E F i 2%
Bk D S AT R OE B 25 18] A% R L R K X NPP
AR U 3R 80 Sk b e e AR, AT X R s FE R
A B 50 42 2EVE R 4R S NPP G B A 32 22
G341 AE AU v JE F A PGS K ik i 2R 98 T
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) 1 IJ

X BB MR 0.199.0.194 ,0.256 ;5 5 NDVI .
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& FXTNDVIVEVI A/ H (E 6; . & 6k & 61).
232 SEEFHEREHERTHOTHR M
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161 FT ik (Zhang et al., 2016) , i, F1) 0w S 4% 05
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Fig.6  Correlation coefficient distribution of NDVI, EVI, NPP and climatic factors in Tarim River Basin from 2001 to 2020
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Fig.7 Contribution of climatic factors to NDVI, EVI and NPP changes in the Tarim River Basin
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Fig.8 Contribution of climatic factors and other factors to vegetation change in Tarim River Basin
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EVI . NPP 4F Fr 48 £k 19 57 ik (19 25 [8] 43 A, 4an & 8 Jor
7R .2001— 2020 4F NDVI.EVI ., NPP 25 1k & 43 5

4 0.036 4/10a, 0.023 8/10a, 12.606 1 gC/(m"-
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i 72 Ak % B LR TR i Bl A B A O B AR Ak Y i
A B, BTk 2 40 A 7 4.4 . 4.2% 5 {3 X A
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T B L KR 9 30 % 3 R PO R K L VK S K K
AH XT3 B I R S 2% 1 R AL s FE R K il
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2014; Jiang ez al., 2022). i 8RB b, A B3 04
P AR AR IK Bl R E A B K O A B AR Y
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(Liu et al., 2020; Zhu et al., 2020). & K 0438 5 &
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