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Fig.1 Geographical location of Tarim River
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Table 1 Interaction types of influencing factors (X;, X3) of
fractional vegetation cover (FVC)

S [X 8] Criterion of interval ZHAEH Interaction

g(XiNX;) < Min[g(X}), g(X2)] E|B2 60 Eh)
Min[g(X)), g(X2)] < g(XiNXy) < 2 e B
Max[g(X)+g(Xo)] AR P AR LR PR 54
q(XiNX3) > Max[g(X1), 9(X2)] A -3 5
GXiNX;) = q(X1)+q(X2) BT
qXiNXz) > q(Xi)+q(X2) L MR

E: g ENHE TR,

Note: g value is the factor interaction explanatory power.
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Table 2 Growth season comparison of FVC in the mainstream of
Tarim River from 2001 to 2021 %
FEA 47 s5H  6H 7H 8H 9H 10 A
Year April  May June July  August September October
2001 8.19 1272 13.28  20.22 19.03 16.75 12.06
2003 9.24 14.09 1884 2190 20.46 21.11 12.75
2005 10.07 1535 19.19 23.74 2275 19.47 13.76
2007 11.13 1837 19.72 2398  23.05 21.51 14.13
2009 1123 13.74 1835 2196 20.95 19.90 16.15
2011 9.31 1548 21.06 2390 2438 21.13 15.31
2013 11.39 2037 2331 27.03 26.5 23.53 15.48
2015 1099 17.57 2225 2446 24.79 22.81 15.54
2017 11.89  20.62 2226 29.54 28.8 24.53 16.98
2019 1290 18.68 2554 29.09 29.18 25.75 18.28
2021 11.58 19.16 2698 29.47 29.23 25.94 16.16
BE

Average 1072 1692 2098 25.03  24.47 22.04 15.15
value
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Fig.2 Interannual variation characteristics of FVC in the
mainstream of Tarim River
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Fig.3 Spatial distribution of FVC change trend F test in the
mainstream of Tarim River
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Fig.4 Trend of precipitation, temperature and FVC in the
mainstream of Tarim River
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Fig.5 Correlation analysis of FVC with precipitation and
temperature in the mainstream of Tarim River
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Table 3 Area transfer matrix of land use types from 2001 to 2021 km?
LA Bt Mt L 7Kk KE AF jeiardachiil Mt
Land use Cultivated land Forest land Grassland Water Snow/Ice Unused land Construction land Total
#FHh Cultivated land 2 756.50 0.00 190.55 8.87 0.00 2.47 59.35 3017.74
#Hth Forest land 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01
i Grassland 1160.44 0.01 6334.63 41.85 0.00 938.03 358.11 8 833.07
7K Water 6.17 0.00 41.00 165.33 0.00 10.60 21.05 244.15
VKZF Snow/Ice 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
AF|FHh Unused land 185.49 0.00 781.83 97.34 0.00 11 887.40 92.40 13 044.46
% HIHE Construction land 0.07 0.00 0.58 10.30 0.00 0.23 519.27 530.45
151t Total 4108.68 0.01 7 348.59 323.69 0.00 12 838.73 1050.18 25 669.89
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Fig.6 Change of FVC and ecological water transport from 2001 to 2021
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Table 4

Interactive detection explanatory power (¢) of FVC driving factors in the mainstream of Tarim River

IXZ) A T L R B WE R E38] EANEM~SE R A
Driving factor Soil DEM Aspect Slope  Temperature Precipitation GDP Land use Population
14 Soil 0.22
=#% Digital elevation model (DEM) 0.45 030
15 Aspect 023 031  0.01
Y Slope 023 032 005 004
A Temperature 037 045 0.17 0.20 0.16
[%FN Precipitation 042 041 030 030 0.49 0.28
P A= B E GDP 051 049 042 042 0.51 0.55 0.41
+HFIH Land use 071 073 069  0.69 0.72 0.73 0.74 0.69
A EI Population 049 047 038 038 0.50 0.52 0.47 0.73 0.37

LR EPTIA, 2% DR RO B ] T R A7 i AT AE A

HAFHEBURA 73555 ARLeERg s8N, 23K BN 1
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Dynamic changes and driving factors of vegetation coverage in the
mainstream of Tarim River, China
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YANG Luying'?, GUAN Wenke*

(1. School of Water and Environment, Chang’an University, Xi’an 710054, China; 2. Key Laboratory of Subsurface Hydrology and
Ecological Effects in Arid Region of the Ministry of Education, Chang’an University, Xi’an 710054, China; 3. Key Laboratory of Mine
Geological Hazards Mechanism and Control, Ministry of Natural Resources, Xi’an 710054, China; 4. Xinjiang SDIC Forest and Grass

Ecological Research Co., Ltd, Urumgqi 830000, China)

Abstract: Tarim River is the longest inland river in China, which irrigates nearly one-third of Xinjiang's land in the last
century. The previous unreasonable exploitation and utilization have posed a great threat to the Tarim River, particularly with
the economic development and global climate change in recent years. The ecological environment of the Tarim River basin has
been improved significantly, after a series of comprehensive ecological control measures, such as ecological water transfer in
2000. However, a serious challenge still remains on the sustainability of ecological restoration in the mainstream of the Tarim
River under water transport projects. This study aims to clarify the dynamic change characteristics of vegetation cover in the
mainstream of the Tarim River, in order to accelerate the process of vegetation protection and restoration. MODIS data was
also collected from 2001 to 2021. Trend analysis and coefficient of variation were used to determine the development trend
and stability of vegetation. The influence of driving factors on vegetation coverage was investigated by correlation analysis
and geographical detector. The results showed that a relatively stable rising trend was found in the vegetation coverage of the
mainstream of Tarim River, particularly with an annual growth rate of 2.84%. The changing trend was outstanding in seasonal
fluctuations. The vegetation coverage was as high as 28.56% in summer, especially in August, but the lowest in April. There
were obvious regional differences in the vegetation coverage, with the descending order of the upstream, midstream, and
downstream. In 2021, the vegetation coverage in the upstream was 1.91 times as much as that in the midstream, and 3.34 times
as much as that in the downstream in August. Vegetation coverage increased in 66.5% of Tarim River, most of which (49.0%)
increased significantly. The combined effect of natural factors and human activities was the main reason for the rapid increase
and spatial difference of vegetation coverage in the mainstream, among which the human activities posed the more direct
impact on vegetation coverage. The geographical detector showed that the influence of each driving factor on the vegetation
cover was ranked in descending order as follows: Land use (0.69), GDP (0.41), population density (0.37), DEM (0.30), rainfall
(0.28), soil type (0.22), temperature (0.16), slope (0.04), slope aspect (0.01). The impact of human factors on the vegetation
cover was mainly reflected in the change in land use type. Climatic factors (such as rainfall and temperature) presented a low
correlation with the vegetation cover. The spatial distribution characteristics of vegetation cover were attributed to the
interaction of multiple influencing factors. Future human activities can be more closely related to the change of vegetation
cover and ecological environment evolution in the mainstream, with the influence of population growth, social and economic
development. This finding can also provide the scientific basis to further understand the characteristics and driving factors of
vegetation cover in the mainstream of Tarim River, particularly for the local ecological environment protection.

Keywords: vegetation; precipitation; vegetation coverage; MODIS remote sensing data; geographical detector; the mainstream
of Tarim River
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