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Spatiotemporal Variation and Driving Factors of Ecological
Environment Quality in Yangtze River Basin

Liu Huadong, He Zhenming, Guo Chen
(School of Geoscience s Yangtze University , Wuhan s Hubei 430100, China)

Abstract: [ Objective] The dynamic changes of ecological environmental quality in different sub-basins of the
Yangtze River from 2001 to 2021, and the impact of different driving factors on it were determined in order
to provide a theoretical basis for the coordinated development of an ecological environmental protection
strategy and an economic development strategy for the Yangtze River basin. [ Methods] Based on MODIS
data, the remote sensing ecological index (RSED) of the Yangtze River basin from May to November (2001
to 2021) was extracted. The dynamics and driving factors of ecological environmental quality in the Yangtze
River basin during the past 21 years were analyzed based on RSEI values. [ Results ] O The ecological quality
of the middle and lower reaches of the Yangtze River basin was higher than the ecological quality of the upper
reaches. The ecological quality in the south was higher than in the north. Except for 2006, more than 80% of
the study area had ecological quality above the middle level, and the overall ecological level was classified as

good. @ The overall change in ecological environmental quality was classified as stable, and the regions with
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an upward trend in quality included the Wujiang River, the Taihu Lake water system, Yibin to Yichang
section, Yibin to Hukou section, and the Jinsha River basin. @ The main driving factor of RSEI change was
the humidity index, followed by temperature indicators. @ Ecological environmental quality was greatly
affected by wind speed. Rising temperatures will lead to deterioration of the ecological environmental quality
in the Yangtze River basin, but the temperatures in the Jinsha River basin, Poyang Lake basin. Jialing River
basin, and Hukou and the lower main stream areas were conducive to improvement of ecological environmental
quality. @ Increasing precipitation was conducive to improvement of ecological environmental quality in most
areas. [ Conclusion] The overall ecological environmental quality of the Yangtze River basin has not changed
during the past 21 years, but the ecological degradation of the Jialing River basin needs to be given attention
by the government, and a series of ecological restoration measures should be put forward as soon as possible
to prevent further deterioration of the ecological environment.

Keywords: ecological quality; remote sensing based ecological index; climate; topographic factor; Yangtze River basin
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Table 1 Principal component analysis results of indicators in the upper, middle and
lower reaches of the Yangtze River Basin in 2001, 2011 and 2021
2o oo N ¥ ¥ MY NN
B G mgr kKR e RRE ger owr  MEN MRRCEEREBH - EBIL
NDVI 0.289 0.033 0.344 0.556 0.208 0.183 0.521 0.864 0.169 0.613 0.254 0.241
LST —0.568  —0.718  —0.725 —0.824  —0.761  —0.596  —0.326  —0.469  —0.517  —0.495  —0.593  —0.487
WET 0.027 0.015 0.201 0.088 0.064 0.008 0.066 0.130 0.290 0.079 0.120 0.186
NDBSI —0.004  —0.066  —0,001  —0.069 —0.006 —0.026  —0.003 —0.130 —0.009 —0.003 —0.028  —0.085
2001 EV(PC)) 0.072 0.222 0.048 0.016 0.026 0.144 0.115 0.016 0.051 0.026 0.136 0.134
EV(PC,) 0.015 0.010 0.015 0.010 0.014 0.023 0.009 0.007 0.015 0.017 0.020 0.025
ECR PC, % 78.29 93.19 68.76 46.42 58.06 78.52 90.75 62.51 73.00 59.16 81.39 78.38
ECR PC, % 16.74 4,20 21.41 29.39 31.65 12.72 7.21 27.60 21.54 37.12 12.19 14.41
NDVI 0.150 0.647 0.790 0.574 0.435 0.354 0.038 0.661 0.618 0.182 0.230 0.317
LST —0.622 —0.762  —0,505 —0.816 —0.874  —0.292 —0.413 —0.745 —0.784  —0.570  —0.680  —0.272
WET 0.067 0.012 0.344 0.069 0.218 0.096 0.027 0.084 0.054 0.226 0.100 0.189
NDBSI —0.002  —0.039 —0.048 —0.001 —0.002 —0.047 0,005  —0,014  —0.031  —0.009 —0.013  —0.019
20t EV(PC,) 0.036 0.037 0.017 0.068 0.019 0.061 0.185 0.028 0.019 0.033 0.119 0.085
EV(PC,) 0.029 0.014 0.011 0.012 0.009 0.026 0.008 0.024 0.010 0.018 0.020 0.030
ECR PC, % 52.03 67.08 48.45 81.71 56.02 62.02 94,82 51.08 5112 60.05 78.45 69.15
ECR PC, % 41.58 25.77 30.88 14.36 27.91 26.69 3.92 43.01 27.56 34,04 13.37 24.02
NDVI 0.447 0.227 0.386 0.819 0.367 0.110 0.113 0.141 0.762 0.290 0.110 0.295
LST —0.328  —0.518  —0.186 —0.572 —0.176  —0.221  —0.292 —0.391  —0.595  —0.478  —0.496  —0.419
WET 0.095 0.016 0.084 0.040 0.152 0.058 0.037 0.110 0.256 0.133 0.097 0.160
NDBSI —0.003  —0.029 —0.012 —0.029 —0.025 —0.004  —0.003 —0.002 —0.017 —0.008 —0.024  —0.018
2021 EV(PC)) 0.072 0.020 0.020 0.023 0.037 0.186 0.134 0.053 0.019 0.027 0.878 0.135
EV(PC,) 0.020 0.005 0.018 0.012 0.012 0.031 0.008 0.012 0.018 0.019 0.078 0.027
ECR PC, % 72.74 75.97 42.77 57.37 68.13 §82.36 93.22 77.20 44.39 53.98 87.81 77.40
ECR PC, % 20.25 17.25 38.93 28.77 21.38 13.69 5.34 17.07 41.38 38.14 7.78 15.55
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Fig. 4 Spatial distribution of the multiple linear regression
between RSEI and temperature, precipitation and

wind speed in the Yangtze River basin
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Table 2 Multiple linear regression statistics of RSEI and temperature, precipitation and

wind speed in different sub-basins of the Yangtze River
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