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Gradient differences of the impact of urbanization on habitat quality in the Yangtze

River Basin
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Hubei Key Laboratory of Regional Ecology and Environmental Change, School of Geography and Information Engineering, China University of Geosciences
Wuhan 430074, China

Abstract: As the biggest basin in China, the impact of urbanization on habitat quality in the Yangtze River Basin show
obvious gradient differences. Revealing the gradient differences of the impact of urbanization on habitat quality is crucial for
the Yangtze River protection and the development of differentiated control measures for habitat restoration. However, few
previous studies still reveal gradient differences in the impacts of urbanization on habitat quality in basin regions, which has
brought about some knowledge gaps and limited the development and improvement of related policies. To this end, this
study established 100km and 300km buffer zones along the main stream of the Yangtze River, and set buffer zones within
100km as the inner basin, buffer zones between 100 and 300km as the outer basin, and the rest of the area as the border
basin as sub-regional divisions. Then, this study introduced the Dagum Gini coefficient, kernel density estimation, and
spatial statistics to analyze the regional differences in urbanization level and habitat quality among different sub-regions,
respectively, and introduced a set of spatial regression models to analyze the impact of urbanization on habitat quality in
different sub-regions to reveal the gradient differences in the impact of urbanization on habitat quality. The results showed
that; (1) the habitat quality in the Yangtze River Basin decreased and then increased along the buffer gradient and

deteriorated over time in different gradient intervals, while the urbanization level continued to decrease along the buffer
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gradient but increased dramatically over time in different gradient intervals. (2) Intra-regional and inter-regional differences
in habitat quality between different gradient intervals have been increasing, with the intensity of transvariation being the
main source of regional differences, and trends in habitat quality shifts between different gradient intervals were also highly
variable. (3) The urbanization level was mainly negatively correlated with habitat quality, and the negative impact of
urbanization on habitat quality increased along the buffer gradient but weakened over time. Based on the results of the
study, we propose that the process of biodiversity conservation in the Yangtze River Basin should be tailored to the specific
natural conditions of the different gradient intervals, as well as the mode and level of urbanization and socioeconomic
development goals. The implementation of reasonable habitat management and restoration measures can better alleviate the
resource and environmental pressures brought about by urbanization. Meanwhile, this study may also provide a case study for

researching gradient differences in the resource and environmental effects of urbanization in other basin areas.
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Fig.2 Spatial patterns of habitat quality in the Yangtze River basin during 2000—2020 at the 10km grid scale
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Fig.3 Spatial patterns of urbanization level in the Yangtze River basin during 2000—2020 at the 10km grid scale
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Fig.4 Changing patterns of habitat quality and urbanization level in the Yangtze River Basin during 2000—2020
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Table 1 Dagum Gini coefficient and its decomposition results of habitat quality in the Yangtze River basin during 2000—2020
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R4 TREBERXE SEMLD #yEIFER
Table 4 Regression results of SEMLD in different sub-region

A Nis Inner basin Ahifid Outer basin Hii s Border basin
Variables 2000 2010 2020 2000 2010 2020 2000 2010 2020
WAk -0.531%** 0472 -0331°**  -1160***  -0.917*"*  -0.678*** -5.051"** -4.298*** -2.763 """
Urbanization level (0.038) (0.029) (0.017) (0.067) (0.048) (0.029) (0.265) (0.217) (0.122)
O -0.019 ***  -0.014*"* -0.004 -0.016 ***  -0.015***  -0.011*** -0.040***  -0.042"** -0.045**"
Constant (0.003) (0.003) (0.003) (0.002) (0.002) (0.002) (0.006) (0.006) (0.006)
23 (B ¥ i T 1.029 *** 1.022 *** 1.009 *** 1.027 *** 1.025 *** 1.021 *** 1.057 *** 1.060 *** 1.065 ***
Spatial lag term (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.007) (0.007) (0.007)
23 [l R 2T -0.979***  -0.962***  -0.950***  -0.926*** -0.918***  -0.930"**  -0.915***  -0.909 ***  -0.898 ***
Spatial error term (0.024) (0.024) (0.025) (0.022) (0.022) (0.022) (0.025) (0.026) (0.027)
55 I A hr i 2%
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