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Abstract To explore the typical characteristics of the spatial and temporal evolution of the ecological
environment quality in typical arid zone areas, and to analyze the driving mechanism of the ecological
environment evolution in this region, the study takes the four sources and one trunk of the Tarim River (the
Aksu River, the Yarkant River, the Kaidu-Peacock River, the Hoten River and the mainstem of the Tarim
River) as the research object, and uses the RSEI (Remote Sensing Ecological Index, RSEI) model as basic
methods. Google Earth Engine platform (GEE) is used as the carrier to carry out a comprehensive
assessment of the ecological quality of the ‘Four sources and one stem’ area from 2000 to 2020 by using
the RSEI model. The geographical detectors model is adopted to explore the driving mechanisms of key
control factors such as temperature, precipitation, light, and population. The results show that: 1) From
2000 to 2020, the ecological quality of the ‘Four sources and one stem’ region generally shows a
fluctuating and slowly increasing trend, and the spatial distribution shows a distribution pattern of high in the
west and low in the east, and the areas with significant improvement in the ecological environment are
centered in the mainstream of the Tarim River. 2) The results of RSEI evaluation discovered that the area of
the ecological environment quality poor and poorer grades in the ‘Four sources and one stem’ region are
more than 50% all year round, which shows the typical characteristics of arid zones. The grades of
ecological environment quality improvement are mainly concentrated in the areas of better and medium
grades, which have more river tributaries, and the land use types are mostly cropland and forest land types
are mostly arable land and forest land, with higher vegetation cover, high humidity, and better innate
ecological environment local conditions. 3) The results of the geographical detector show that the average
annual temperature and DEM are the natural factors that have the greatest influence on the ecological
quality of the region. The overall influence of anthropogenic factors on the changes in the regional
ecological quality is non-significant, and the changes in the ecological quality of the four sources and one
dry region are more profoundly influenced by nature. This study can provide scientific support for the policy
formulation of ecological environmental protection strategies and sustainable development planning in the
typical arid zone.
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Fig.1 Location map of the study area
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Fig. 2 Temporal changes in RSEI in the ‘Four sources and one stem’ region from 2000 to 2020
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Fig. 3 Comparison of spatial variability of RSET in the ‘Four sources and one stem’ region in 2000, 2010 and 2020
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Table 4 Comparison of the contribution of eigenvalues of each principal component in 2000, 2010 and 2020

4y Ei=g S F g2 F 3 F gy 4
Year Indicator PC1 pPC2 PC3 pPC4
NDVI 0.221 094 277 —0.972 956 124 0.035 303289 —0.056 810 029
LST —0.938 174 758 —0.198 854 114 0.272 995 257 —0.075 886 454
WET 0. 255 088 575 0.11 653 313 0.825 254 277 —0.49 020 937
2000 NDBSI —0.076 650 261 0.015 279 132 —0.493 135524 —0.866 434 441
R A AE
: 0.026 290 484 0.010 248 909 0.004 840 309 0.000669 107
Eigenvalue
YA
B /% 62. 52 24.37 11.51 1.59
Contribution rate
NDVI 0.376 903 117 —0.898 721 466 —0.178 466 535 0.135 622 499
LST —0.8 758 682 —0.408 761 893 0. 250 488 467 0.054 992 172
WET 0.228 876 434 0. 045 889 831 0.73 556 423 0.635 967 739
2010 NDBSI —0.195996 211 0.152 011 725 —0.603 614 518 0.757 711 973
4/
%.ﬁﬁ 0.03 344 969 0.0179 156 0.005 751 673 0.000 677 543
Eigenvalue
Tk /0
J‘“\hﬂk%/é 57.88 31.00 9.95 1.17
Contribution rate
NDVI 0.349 226 411 —0.93 061 541 0.104 453 395 —0.032 944 818
LST —0.876 870 749 —0.363 598 845 —0.313 871582 —0.01 944 736
WET 0.328 932 148 0.022 064 191 —0.937 717 683  —0. 109 555 282
2020 NDBSI —0.030 696 009 0.035 552 932 0.106 111 567 —0.993 244 219
-t 20
%ﬂﬁ 0.017 472 002 0.007 821 599 0.002 894 276 0.000 038 498
Eigenvalue
TRk /O
ST/ % 61.90 27.71 10. 25 0.14
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Fig. 4 Spatial distribution of trends in RSEI in the ‘Four sources and one stem’ region from 2000 to 2020
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Fig.5 Distribution of ecological and environmental quality levels in the ‘Four sources and one stem’ region in 2000, 2010 and 2020
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Fig. 6 Ecological and environmental quality of sub-basins of the ‘ Four sources and one stem’ and averages value of RSEI.
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Table 6 g-values and ranking of drivers
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