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Evaluation and diagnosis of regional water resources carrying capacity based on dynamic difference degree
coefficient//CUI Yi'”, TANG Huiyan'?, JIN Juliang'?, ZHOU Yuliang'?, YANG Pengbo’ (1. School of Civil
Engineering, Hefei University of Technology, Hefei 230009, China; 2. Institute of Water Resources and Environmental
Systems Engineering, Hefei University of Technology, Hefei 230009, China; 3. China Three Gorges Corporation, Wuhan
430010, China)

Abstract: In order to quantitatively identify regional water resources carrying status and its obstacle factors, and to fully
mine the micro-uncertainty between evaluation sample and grade criteria, this study proposed a calculation method of
dynamic difference degree coefficient that continuously varied with the actual sample value. Then an evaluation and
diagnosis model of regional water resources carrying capacity (WRCC) using connection number value was established, and
an empirical study was carried out in Anhui Province. The results showed that the connection number value of WRCC in
Anhui Province gradually increased from —0.171 in 2011 to 0. 067 in 2018, indicating that although the water resources
carrying situation in Anhui Province was still quite severe in recent years, the status of each city had been all improved,
and the trend after 2013 was more significant. In addition, the average connection number values from 2011 to 2018 in
Northern Anhui, Central Anhui, and Southern Anhui were —0.235, 0.071, and 0. 114, respectively. It reflected that the
water resources carrying situations in different regions of Anhui Province were markedly different, presenting a spatial
distribution that the carrying situation of Southern Anhui was superior to that of Central Anhui, while the carrying situation
of Northern Anhui was weak. Supplementing water resources amount, improving vegetation coverage, controlling water
resources exploitation, increasing ecological water supply, and developing water-saving irrigation were effective means to
improve the water resources carrying situation in Anhui Province. The application results of regional WRCC evaluation and
diagnosis model based on dynamic difference degree coefficient are reasonable, which provides decision support for
guaranteeing regional water security.
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Table 1 Water resources carrying capacity evaluation index system and weights of indexes in Anhui Province
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Table 2 Average values of water resources carrying capacity evaluation results in cities of Anhui Province from 2011 to 2018
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Fig.1 Water resources carrying capacity evaluation results

in typical cities of Anhui Province from 2011 to 2018
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Fig.2 Spatial distributions of evaluation grades corresponding to water resources carrying capacity

connection number value in cities of Anhui Province from 2011 to 2018
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W M -0.25 -0.80 0.69 -0.86 0.17 0.26 0.61 0.05 0.66 0.46 0.15 0.04 0.58 -0.89 -0.78
N 0.32 -0.35 0.61 0.56 0.28 -0.13 0.37 -0.08 0.74 0.00 0.66 -0.39 0.21 0.22 -0.67
@K 0.63 0.14 0.59 0.53 0.16 0.31 -0.05 -0.15 0.73 -0.29 0.83 0.00 0.30 -0.93 -0.43
ozl -0.60 -0.47 0.92 -0.83 -0.09 0.13 -0.87 -0.70 0.03 -0.47 -0.85 0.72 0.64 -0.74 -0.50
J& W -0.51 -0.21 0.77 -0.79 -0.07 0.53 0.03 -0.71 0.16 -0.46 -0.55 0.72 0.08 -0.96 -0.47
O 0.78 0.44 0.69 0.80 0.08 0.41 0.53 0.55 0.62 -0.27 0.93 0.24 0.03 -0.85 -0.28
il B -0.44 0.32 0.89 -0.23 -0.18 0.44 -0.47 -0.77 -0.03 -0.06 -0.63 0.77 -0.27 -0.76 0.22
o M 0.84 0.64 0.73 0.82 0.17 0.22 -0.71 0.69 0.61 0.09 0.94 0.22 0.03 -0.98 0.22
o 0.93 0.81 -0.65 0.95 0.09 0.71 0.59 0.79 0.68 -0.08 0.99 0.27 0.33  -0.70 -0.55
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