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Spatial and Temporal Differentiation of Ecological Vulnerability of Xijiang River in Guangxi and Its
Driving Mechanism
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Abstract: As a hydrologic unit with dense population, abundant resource and intensive capital, the stability of
ecosystem structure of a basin lays the foundation of regional economy's development. Influenced by
ecosystem's evolution together with human being's activities, the basin environment becomes more and more
sensitive and vulnerable. In case of Xijiang River in Guangxi, the thesis is to make an analysis on the cause of its
ecological vulnerability and construct evaluation indexes system with eleven indices under the framework of
sensitivity- pressure- recovery. Supported by GIS technology, the ecological vulnerability index (EVI) was
calculated and analyzed by Principal Component Analysis and difference method, which probes into the spatial
and temporal characteristics of ecological vulnerability change from 2000 to 2010. Based on the factor and the
interaction detect modules of geographical detector, it aims to analyze the explanatory power of impact factors
on ecological vulnerability and the driving forces of factor interaction to the changes of ecological vulnerability
in the basin. The results are as following: from 2000 to 2010, the ecological vulnerability index means kept at
0.69 for years, which was at moderate vulnerability. Spatially, the central basin is more sensitive than the
surround area showing a declining trend from center to suburbs. The maximum of the average ecological
vulnerability composite index of the whole basin for 2000-2010, is 3.40 at Guigang City. The minimum is 2.23 at
Baise City. During the past ten years, the ecological fragility of the basin showed a slight deterioration. In year
2005, central and eastern parts of the basin were influenced by high temperature, which led to the higher
ecological vulnerability comprehensive index in 2005 than other years. The order of the explanatory power

intensity of the six factors on the ecological vulnerability is as follows: biological abundance index (0.475) >
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temperature at high temperature season (0.340) >vegetation coverage (0.211) >NPP (0.183) >rainfall erosivity
(0.098) >Rainfall in flood season (0.030), and the explanatory power on results will be strengthened by factors
cooperative interaction.

Key words: ecological vulnerability; geographical detector; spatial and temporal differentiation; driving mecha-
nism; Xijiang River in Guangxi
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Tab. 1 Ecological vulnerability evaluation indexes system

of Guangxi Xijiang river basin
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Tab. 2 Ecological vulnerability classification criterion of Guangxi Xijiang river basin
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Tab.3 Type of interactive detection
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Tab. 4 Eigenvalue, contribution rate and accumulated contribution rate of principal components
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Fig. 2 Ecological vulnerability classification figure in 2000, 2005, 2010
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ecological vulnerability of Xijiang River
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Fig. 4 Ecological vulnerability composite index of cities in Xijiang river
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Tab. 5 Interactive impact of factors on ecological vulnerability in Xijiang river
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