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Fig. 1 Geographical location map of nine provinces in the Yellow River basin
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Tab. 1 Urbanization and ecological security index system
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Tab. 2 Correlation degree matrix between urbanization level and ecological security index
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Tab. 3 Decoupling degree of urbanization and
ecological security in nine provinces and regions
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5 AU AE ¢ fil R
2008—2009  0.137 0.123  0.926 kMRS
2009—2010  0.175 0.090  0.513 BEYS
2010—2011  0.170  —0.014 —0.079 SR
2011—2012 0. 168 0.043  0.257 BEYS
2012—2013 0. 065 0.075  1.154 kMRS
2013—2014  0.062  —0.006 —0.092 AR AR
2014—2015 0. 026 0.008  0.303 5
2015—2016 0. 050 0. 059 1.188 Pk R A
20162017  0.059  —0.075 —1.268 SH R
2017—2018 0. 005 0.031  6.630 Y ikPEOEHE
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Interaction mechanism between urbanization and ecological security

in nine provinces of the Yellow River basin
YANG Zhenlong' ,ZUO Qiting"? , JJANG Long"? ,ZHANG Zhizhuo"? , QIU Meng’®

(1. School o f Water Conservancy Engineering , Zhengzhou University , Zhengzhou 450001 ,China;
2 Henan International Joint Laboratory of Water Cycle Simulation and Environmental Protection , Zhengzhou 450001, China;

3. School of Environmental Science and Engineering , Tianjin University , Tianjin 300000 ,China)
Abstract: Since the 21st century,economic globalization and technological reform have promoted the deep integration of popula-
tion flow, capital flow, resource flow,and technology flow among countries around the globe. The ecological and environmental
problems brought by economic development and population pressure have gradually become global problems. Since China’s
reform and opening up, with the rapid urbanization process, China realizes the jumping development of the economy, lacks of
enough attention to the ecological environment protection in urbanization, and faces enormous pressure of ecological security,
excessive consumption of resources, vegetation degeneration, water pollution and ecological deterioration problems. The Yellow
River basin is an important economic belt and grain base in China. With the rapid economic development, the ecological environ-
ment has been damaged and the ecological habitat of the river basin has been seriously damaged. Ecological protection and high-
quality development of the Yellow River basin was upgraded to a major national strategy in 2019, providing a new opportunity
for the basin to explore a synergistic model of ecological protection and high-quality development.

To find a new way of high-quality development under urbanization development and ecological protection, it is urgent to
clarify the interaction between urbanization and ecological security. The evaluation index system of urbanization level from four
dimensions of population urbanization, economic urbanization, social urbanization and spatial urbanization is constructed. The ur-
banization level and ecological security index of nine provinces of Yellow River basin was calculated using analytic hierarchy
process and entropy weight method to determine index. The comprehensive weightand grey correlation model was used to calcu-
late urbanization level and ecological safety criterion layer and index correlation from 2008 to 2018 to clarify the influence of in-
ternal factors between the two systems. Finally,a decoupling model is constructed to explore the degree of decoupling between
the two systems.

The urbanization level and ecological security of the nine provinces and regions in the Yellow River basin showed an up-
ward trend. UDI increased from 0. 24 to 0. 58, with an average annual increase of 9. 23%. ESI increased from 0. 30 to 0. 41, with
an annual growth rate of 3. 2%. The correlation between urbanization level and ecological security system is higher than 0. 6, be-
tween medium correlation and strong correlation,and has a strong interaction. Population urbanization exerts the greatest stress
on ecological security,and the correlation value is 0. 741. Ecological governance exerts the strongest constraint on urbanization
development,and the correlation value is 0. 726.

The conclusions through an analysis were: 1) Urbanization level and ecological security level continue to grow, but the
growth rate gradually decreases,indicating that the development level of the two systems is hindered to different degrees. 2)
There is a strong interaction between urbanization level and ecological security system,and the constraint effect of ecological se-
curity on urbanization development may stronger in the future. 3) There is a cyclic alternating phenomenon of expansionary cou-
pling and strong and weak decoupling, mainly with decoupling. Therefore, it is necessary to coordinate the relationship between
protection and development, strengthen the investment in ecological management, strictly limit the pollutant discharge of enter-
prises,and develop green and sustainable industries. A green and sustainable ecological industry chain will be built based on lo-
cal conditions, the ecological compensation mechanisms will be established and improved,and the constraints and bottlenecks of
ecological protection on the urbanization process will be broken.

Key words: urbanization level; ecological security;interaction mechanism;decoupling model; the Yellow River basin
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