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Spatio-temporal variation of ecosystem health and its response to urbanization in

the Guangdong-Hong Kong-Macao Greater Bay Area
LIU Fangrui, ZHANG Zhengdong”, WANG Xinyi, MAO Yuanyuan, DONG Jianbin, HUANG Chuheng,

LIU Yukun
School of Geography, South China Normal University, Guangzhou 510631, China

Abstract: Regional ecosystem health assessment is an important method for obtaining information on ecosystem condition,
which has practical guiding significance for the ecological restoration and management. This study established an ecosystem
health assessment framework by integrating ecosystem integrity and human demand for ecosystem services from the
perspective of coupled human and ecosystems, which integrated ecosystem services supply-demand into the framework of
“Vigor-Organization-Resilience” . Taking the Guangdong-Hong Kong-Macao Greater Bay Area as a case study, this study
analyzed the spatio-temporal variation characteristics of ecosystem health, and explored the relationship between
urbanization and ecosystem health from 2005 to 2018. The results indicated that; (1) The level of ecosystem health was low
in the central region of the study area and high in the surrounding areas from 2005 to 2018. The well, relatively well and
ordinary health levels dominated throughout the study area in 2005 and 2018. From the perspective of temporal changes, the

ecosystem health in the surrounding mountains of the study area was improved, while the ecosystem health in the central
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region was gradually deteriorated. (2) The ecosystem vigor in the study area played an important role in improving the
regional ecosystem health. In addition, the ecosystem services supply-demand could appropriately modify the results of the
traditional ecosystem health assessment, and the deficit of ecosystem services supply-demand in the central region
aggravated the deterioration of ecosystem health. (3) Ecosystem health had significantly negative spatial correlations with
land urbanization and population urbanization in the study area, and the negative impact of land urbanization on ecosystem
health was increasingly significant, especially in the central region. This study can provide a new idea of ecosystem health

assessment, and provide scientific references for ecological protection and management in the study area at the same time.

Key Words: regional ecosystem health assessment; ecosystem integrity; ecosystem services demand; Guangdong-Hong

Kong-Macao Greater Bay Area
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Fig.1 The land use pattern of Guangdong-Hong Kong-Macao Greater Bay Area in 2005 and 2018
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Fig.2 Spatio-temporal variation of ecosystem physical health indicators in the Guangdong-Hong Kong-Macao Greater Bay Area from 2005

to 2018
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Fig.3 Spatio—temporal variation of ecosystem physical health in the Guangdong-Hong Kong-Macao Greater Bay Area from 2005 to 2018
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Fig.4 The pattern of comprehensive ecosystem services supply-demand in the Guangdong-Hong Kong-Macao Greater Bay Area in 2005
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Fig.5 The pattern of ecosystem health in the Guangdong-Hong Kong-Macao Greater Bay Area in 2005 and 2018
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Table 3 Bivariate Moran’s I index of urbanization and ecosystem health

2 Type F&FR Index 2005 4 2018 4F
A PR S A S R Gl R Moran's [ -0.4545 -0.4486
population urbanization and ecosystem health z —-265.4544 -266.3009

P 0.001 0.001
TR BT AR S R G Moran's [ -0.6805 -0.7509
land urbanization and ecosystem health z —352.8908 -363.1079

P 0.001 0.001
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