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Abstract

The ecosystem of the Aksu River Basin (ARB) has been adversely affected by prolonged arid climate
conditions and land reclamation, leading to a decline in environmental quality. Therefore, long-term
ecological monitoring and assessment of the ARB is needed to maintain the ecological sustainability
of the basin. On the basis of the Landsat data of the Google Earth Engine platform, a remote sensing
ecological index (RSEI) that covered the period 1990 to 2020 was constructed. Spearman rank corre-
lation analysis was conducted to determine the applicability of RSEI to ARB. Sen’s slope analysis, Mo-
ran’s I index and a geodetector were used to analyse the spatiotemporal distribution characteristics
and change trends of RSEI in ARB from 1990 to 2020 and explore the natural and human factors that
affect RSEI spatial heterogeneity. The results show that:(1) The high values of RSEI in ARB from 1990
to 2020 were concentrated in the northern mountainous areas, and the low values were concentrated
in the southern deserts and wilderness. The mean values of RSEl indicated that eco-environment qual-
ity (EEQ) was poor or fair. (2) The changes in ecological quality in ARB tended to decrease more than
the area tended to increase. The northern mountainous and central areas increased. (3) Most of the
EEQ values of ARB maintained a stable development trend, especially in the past 10 years, when the
proportion of stable areas exceeded 84%. (4) The Moran'’s I values showed a spatial positive correla-
tion. The high-high concentration area was in the northern mountainous region, and the low-low con-
centration area was mainly distributed in the southern desert and wilderness. (5) The EEQ of ARB was
influenced by natural and human activities. Land use and cover change was the dominant factor, and
annual mean temperature (Tem), solar radiation (Sr), annual mean precipitation (Pre), gross domes-
tic product (GDP), population density (Pop) and digital elevation model (DEM) were the main driving
factors. The interactive effects of various factors on RSEI are far greater than the effects of individual
factors.
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Figure 1. Research area overview
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Table 1. Data source of influencing factors

= 1. FEFHEERIR

EALPS S YT TR SRR
P2 (Tem) X1 30 m
P15 B K (Pre) X2 30 m Wl S B SR B http://data.cma.cn/site/index.html
X FHER S (Sr) X3 30 m
LT B E(GDP) [22]-[26] X4 1 km http://poles.tpdc.ac.cn/zh-hans/
NHZ [ (Pop) [27] [28] X5 1 km https://www.resdc.cn/
3R /7 55 (LUCC) [29] X6 30m http://poles.tpdc.ac.cn/zh-hans/
T IEXT JE(NPP/VIIRS) [30] X7 1 km https:/data.tpdc.ac.cn/
HFE(DEM) X8 90 m https://www.resdc.cn/
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Figure 2. Framework diagram for this study
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Table 2. Type of interaction between two variables

Fz2 BAINTEZEXEERANRR

H) b e A HAF SRR
q(x1Nx2) < min[q(x1), q(x2)] | SR Eb]
Min[q(x1),(x2)] < q(x1Nx2) < max[q(x1), q(x2)] B [ T AR MRS
q(x1Nx2) > max[q(x1), q(x2)] XA ¥4 5
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Figure 3. (a) Ecological environmental indicators and RSEI correlation coefficient; (b) 3D scatter plot of RSEI-NDBSI-LST;
(c) 3D scatter plot of RSEI-NDVI-WET
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Figure 4. Spatial distribution of ecological quality in the ARB, 1990~2020
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Figure 5. Spatial distribution map of ecological environment quality change trends in the Aksu River Basin
from 1990 to 2020 (a), and area proportion chart (b)
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Figure 6. Spatial distribution map of RSEI changes in the Aksu River Basin from 1990 to 2020 (a), and area
proportion chart of each change level (b)
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Figure 7. Global Moran’s I scatter plot of RSEI in the Aksu River Basin from 1990 to 2020
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Figure 8. LISA clustering map of RSEI in the Aksu River Basin from 1990 to 2020
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Table 3. System resulting data of standard experiment

3. AFRNGR

FALISES qfi pfa P EHER
X1 0.432169 0.000 2
X2 0.429162 0.000 3
X3 0.34149 0.000 4
X4 0.132761 0.000 6
X5 0.102665 0.000 7
X6 0.435149 0.000 1
X7 0.010002 1.000 8
X8 0.251828 0.000 5
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Figure 9. The results of the interactive detection
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Table 4. Land use area transfer in the Aksu River Basin from 1990 to 2020
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