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Fig.1 Xin anjiang River basin in Anhui Province
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Tab.1 Data sources and their usage in this study
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Tab.2 Index weighting in the ecological vulnerability evaluation system for Xin anjiang River basin
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Tab.3 Ecological sensitivity grading and proportions
in Xin anjiang River basin
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Tab.4 Ecological resilience grading and proportions
in Xin anjiang River basin
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Tab.5 Ecological pressure grading and proportions

in Xin anjiang River basin
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Fig.2 Spatial distribution of ecological sensitivity (a), ecological resilience (b) and ecological pressure (c)

in Xin anjiang River basin in 2015
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Fig.3 Spatial distribution of ecological sensitivity (a), ecological resilience (b) and ecological pressure (c)

in Xin anjiang River basin in 2020
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Fig.4 Comprehensive assessment of ecological vulnerability in Xin“anjiang River basin
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Tab.6 Vulnerability statistics of the investigated dis-
tricts and counties in Xin anjiang River basin in 2020
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Tab.7 Ecological vulnerability grading and

proportions in Xinanjiang River basin
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Fig.5 Variation of ecological vulnerability in
Xin‘anjiang River basin from 2015 to 2020
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Tab.8 Vulnerability changes of the investigated

districts and counties in Xin anjiang River basin
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Fig.6 Distribution of vulnerability within the ecological red line areas of Xin anjiang River basin in 2020
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Evaluation of Ecological Vulnerability in Xin’ anjiang
River Basin Based on SRP Modelling

WANG Xi', LI Jian-song', LIU Quan-yi', ZHANG Jian-xin*, TANG Xin-yue’

(1. Wuhan University, School of Remote Sensing Information Engineering, Wuhan 430000, P.R.China;
2. Anhui Fourth Surveying and Mapping Institute, Hefei 230031, P.R. China)

Abstract : The study of ecological vulnerability is important for identifying regional ecological and
environmental problems and carrying out ecological protection and restoration. We analyzed the eco-
logical vulnerability of Xin“anjiang River basin in Anhui Province from 2015 to 2020 by superim-
posing the ecological red line delimited at a scale of 500 m X 500 m. The evaluation was based on
an ecological sensitivity—resilience—pressure (SRP) model, consisting of 13 indices that accurately
and appropriately reflect ecological conditions in the basin, and the weight of each index was as-
signed by expert scoring and analytic hierarchy. Based on the results, countermeasures and sugges-
tions for regional ecological protection and restoration were recommended. There were four major
conclusions: (1) The overall ecological condition of Xin ’ anjiang River basin is good, and the eco-
logical vulnerability of the basin did not change significantly during the study period, 2015—2020.
The area of extreme vulnerability was approximately 1% in 2015 and 1.3% in 2020 and presented
good spatial coupling with the intensity of human activities, with gradual attenuation from the cen-
tral core to the surrounding area. (2) Ecological sensitivity in the Xin’ anjiang River basin devel-
oped well during the investigation period. Ecological resilience decreased slightly, and the ecological
pressure and overall ecological vulnerability were stable. The vulnerability intensity decreased by
0.12, while the vulnerability level (86.6%) of the study area did not change. (3) At the county
scale, vulnerability displayed the Matthew effect, and the ecological vulnerability of Tunxi District,
Huizhou District and Yi County with fragile ecological environments increased, while the ecological
vulnerability of Qimen County, Xiuning County and Huangshan District with robust ecological envi-
ronments decreased. (4) The ecological red line areas in the basin were little affected by human pro-
duction and life, and there were no extremely vulnerable areas, but maintenance of water conserva-
tion areas should be strengthened. The successful evaluation of ecological vulnerability in Xin anji-
ang River basin demonstrates the power of ecological thinking.

Key words: SRP model; ecological vulnerability; analytic hierarchy process (AHP); ecological res-

toration; Xin anjiang River basin



