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Research on the Quality Evaluation and Spatial Differentiation of
Human Settlement Environment in the Changsha-

Zhuzhou-Xiangtan Urban Agglomeration

Zhong Yang'?, Zha Haiyan'?, Wu Zhipeng'*
(1.School of Geography, Hunan Normal University , Changsha 410081, China ; 2.University-Level Key
Laboratory of Urban and Rural Transformation Process and Effect s Hunan Normal University s Changsha 410081, China)

Abstract:[ Objective ] The aims of this study are to analyze the spatial-temporal evolution differences of living
environment quality among cities and counties in Changsha-Zhuzhou-Xiangtan urban agglomeration, to
explore the causes of its spatial differentiation pattern, and to provide scientific support for narrowing the
living environment gap and building a good living environment in Changsha-Zhuzhou-Xiangtan urban
agglomeration in the future, [ Methods ] The relevant human settlement environment indicators of Changsha-
Zhuzhou-Xiangtan urban agglomeration in 2013, 2015, 2017, 2019 and 2021 were selected. The entropy
method, coupled coordination degree and geographical detector model were used to explore the human
settlement environment quality and differentiation mechanism of Changsha-Zhuzhou-Xiangtan urban
agglomeration, including 23 districts and counties. [ Results] (1) Overall, the quality of human settlements
in the study area had been improved to varying degrees, but there was a trend of widening the gap.

(2) Spatial distribution pattern developed from the high level in center and low levle in surrounding to a
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balanced level. (3) High coupling degree but low coordination degree of living environment in cities and
counties in urban agglomeration was observed. (4) From the analysis of the influencing factors in the natural
ecological environment, economic development environment, social security environment and personal living
environment, it was found that the natural ecological environment played a fundamental role in the
improvement of the living environment. Economic development environment was the key to the improvement
of human living environment. Social security environment was the backing of human living environment.
Individual living environment was the direct reflection of the quality of human living environment.
[ Conclusion ] The living environment among cities and counties in Changsha-Zhuzhou-Xiangtan urban
agglomeration has not reached a better coordinated development stage and the quality of the living
environment is the result of multiple factors. Regions should consciously undertake the historical mission of
‘three-high, four-new”’ and strong provincial capitalstrategy, realize economic dislocation and high-quality
development, further improve regional infrastructure and urban renewal, strengthen the ecological
environment construction, and realize high-quality living environment.

Keywords: human settlement environment; coupling coordination; spatial differentiation; geographic detector

model; Changsha-Zhuzhou-Xiangtan urban agglomeration
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Table 1 Evaluation index system and weights of residential environment quality in Urban agglomeration
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Table 2 Coupling degree grade of human settlements
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Table 3 Different levels of coordination of

human living environment
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Fig. 3 Quality level of living environment in Changsha-Zhuzhou-Xiangtan urban agglomeration
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Table 4 Results of geodetector factor detection
Ay X, X, X X, X X Xy X5 X, X1 X X1,
2015 0.5631 0.0330 0.5631 0.7525 0.9361 0.8356 0.5631 0.6761 0.8092 0.5631 0.5631 0.5631
2017 0.6335 0.5724 0.6346 0.7235 0.6410 0.9331 0.6335 0.2753 0.7985 0.6335 0.6335 0.6335
2019 0.5525 0.5525 0.5525 0.9077 0.6674 0.8539 0.5525 0.2437 0.6394 0.5525 0.5525 0.5525
2021 0.8295 0.8295 0.8295 0.6918 0.6046 0.8301 0.8295 0.6421 0.5467 0.8295 0.8295 0.8295
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Table S Interactive detection results of the geographical detector in 2021

EiTT X X, X; X, X X5 X, X5 X, X0 X1 X1
X, 0.8295

X, 0.8408 0.8295

X, 0.8408 0.8408 0.8295

X, 0.9715 0.9715 0.9715 0.6918

X 0.9507 0.9507 0.9507 0.8820 0.6046

X 0.9376 0.9376 0.9376 0.9608 0.9670 0.8301

X 0.8408 0.8408 0.8408 0.9715 0.9507 0.9376 0.8295

X 0.9513 0.9513 0.9513 0.9418 0.9038 0.9501 0.9513 0.6421

Xy 0.9710 0.9710 0.9710 0.7506 0.7843 0.9566 0.9710 0.9497 0.5467

X0 0.8408 0.8408 0.8408 0.9715 0.9507 0.9376 0.8408 0.9513 0.9710 0.8295

X1 0.8408 0.8408 0.8408 0.9715 0.9507 0.9376 0.8408 0.9513 0.9710 0.8408 0.8295

X2 0.8408 0.8408 0.8408 0.9715 0.9507 0.9376 0.8408 0.9513 0.9710 0.8408 0.8408 0.8295
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