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Fig.1 Geographical position and spatial extension of Lanzhou-Xin-
ing urban agglomeration in the Yellow River Basin
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Fig.2 Spatial pattern of environmental regulation efficiency of Lanzhou-Xining urban

agglomeration in the Yellow River Basin in 2010 and 2018
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Table 1 Global Moran’s / of environmental regulation efficiency of Lanzhou-Xining urban agglomeration in 2010-2018
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Fig.3 Hot spot-cold spot of environmental regulation efficiency of Lanzhou-Xining urban

agglomeration in the Yellow River Basin in 2010 and 2018
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Spatial Pattern and Spatial Convergence of Environmental Regulation Effi-
ciency of Lanzhou-Xining Urban Agglomeration in the Yellow River Basin

Jia Zhuo'’, Zhao Jinyao', Yang Yongchun'?, Chen Xingpeng'’

(1. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, Gansu, China; 2. Ministry of Education
Key Laboratory of Western China’s Environmental Systems, Lanzhou University, Lanzhou 730000, Gansu, China)

Abstract: Ecological protection and high-quality development of the Yellow River Basin have been included
in the major national strategy in 2019, which is a major strategic deployment to promote the construction of
ecological civilization in China. Urban agglomeration is an important carrier of ecological protection and high-
quality development in the Yellow River Basin. However, industrial development not only promotes the eco-
nomic and social prosperity of urban agglomeration, but also leads to the increase of pollutant emissions. En-
vironmental regulation efficiency plays an important role in promoting the construction of ecological civiliza-
tion and high-quality development in the Yellow River Basin. Lanzhou-Xining urban agglomeration is an im-
portant industrial core area and environmental key area in the Yellow River Basin. Taking Lanzhou-Xining
urban agglomeration as the research area, it is reasonable and representative to study the spatial characteristics
and convergence of environmental regulation efficiency. Based on the county panel data of Lanzhou-Xining
urban agglomeration in the Yellow River Basin from 2010 to 2018, spatial analysis technology and spatial con-
vergence model are used to analyze the pattern of environmental regulation efficiency and its spatial conver-
gence. The results show that: 1) Environmental regulation efficiency has the spatial pattern of “high in the cen-
ter and low in the edges”, and the environmental regulation efficiency shows the transformation from “large
gap and low intensity” to “small gap and high intensity”. 2) Environmental regulation efficiency has spatial
dependence. Hot spot-cold spot of environmental regulation efficiency and the high-low level of economic de-
velopment have spatial overlap. 3) Environmental regulation efficiency has a significant spatial convergence.
When the socio-economic factors and spatial factors are considered, the convergence trend of environmental
regulation efficiency is enhanced, and the spatial differences of environmental regulation efficiency among
counties in urban agglomeration area are gradually narrowing over time. 4) Economic level, government inter-
vention, industrialization rate and population density have positive effects to the convergence trend of environ-
mental regulation efficiency, while energy consumption intensity has negative effects to the convergence trend

of environmental regulation efficiency.

Key words: Lanzhou-Xining urban agglomeration; environmental regulation efficiency; spatial convergence

model; spillover effect; the Yellow River Basin
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