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Assessment of water resources carrying capacity based on improved catastrophe progression method:
a case study in the lower reaches of Yangtze River
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Normal University, Beijing 100875, China)
Abstract: With the increasing shortage of water resources, the research on water resources carrying capacity has become an inr
portant topic in the study of regional sustainable development. In order to reduce the influence of subjective sorting of indexes
and to solve the problem of high scoring in results, we proposed an improved cat astrophe progression method for the assessment
of water resources carrying capacity, and applied it to the lower reaches of the Yangtze River area from 2005 2015. An evalua
tion index system consisting of seventeen indexes in four aspects ( water supply and demand, ecological, economic, social) has
been constructed to evaluate the water resources carrying capacity of Jiangxi, Anhui, Jiangsu, Zhejiang, and Shanghai. The re
sults showed that the improved catastrophe progression method could be used to sort the indexes objectively, and the evaluation
results were accurate and clearly graded. In terms of time, the water carrying capacity of the five provinces was all on the up
ward trend, but it decreased significantly in certain years, w hich coincided with the drought years. In terms of space, the inte
grated rankings of water resources carrying capacity in 2005 2015 were Zhejiang province> Jiangxi province> Anhui province=

Jiangsu province> Shanghai. In terms of the element layer, the water supply and demand element fluctuated greatly, the ecologt

: 201712 31 12018 03 26 12018 0424
: http: //kns. enki. net/ k ems/ detail/ 13. 1334. tv. 20180423. 1519. 006. html
s K E SR TRIEUE (2017Y FC0506603; 2016Y FC0401305) ; [ 5% H 28R} 223 4 F 5 0 H (41530635) ; E K H 4R Bl 2E3 4w L
TjiH (51379013; 51679007)
Funds: National Key Research and Development Program of China (2017Y FC0506603; 2016Y FC0401305) ; Key Program of National Natural
Science Foundation of China (41530635); General Program of National Natural Science Foundation of China (51679007; 51379013)
SR OWL(1994), L I RAE N, EENFKEIRAR S DL RAESABR AR . Email: guicai0014@ mail. bnu. edu. cn
(1966 ), L, AREESE N, #0%, 1, FENFKSOUKBEIEFH L . B mail: xiaohuayan g@ bnu. edu. cn

e 24+ KXKEIR



ROWLE e TR RE RHEE KL T AK FEARA A

cal and economic elements were growing steadily, and the social element seldom changed and had the lowest score. So we sug

gest to enhance the utilizat ion efficiency of w ater resources, and to strengthen w ater conservancy construction to improve the ca

pability of disaster response.

Key words: w ater resources carrying capacity; the lower reaches of the Yangtze River area; improved catastrophe progression

met hod; time and space analysis
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Fig. 1 The lower reaches of the Yangtze river area
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Tab. 1 Catastrophe model of one dimensional state variables
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Tab.3 The ranking results of the indexes of each province
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Fig.2 Catastrophe progression model
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Tab.4 Assessment value of water resources carrying capacity and its improved value
K ZRA LHE WA LT
A

PSSR BukER VPIER BaEgR ©

=

R BOlEER VM AR BORSER YMRAR BulsR

2005 0. 466 4 0.054 7 0.8219 0.096 4 0.693 0 0.081 3 0.649 9 0.076 2 0.682 8 0.080 1
2006 0.880 2 0.168 2 0.712 6 0.083 6 0.914 2 0.282 7 0.890 0 0.192 1 0.907 6 0.256 5
2007 0.838 1 0.098 3 0.919 8 0.306 8 0.939 7 0.417 1 0.931 6 0.370 3 0.911 7 0.272 8
2008 0.926 7 0.343 6 0.920 4 0.309 8 0.9352 0.3897 0.926 6 0.343 2 0.933 4 0.379 7
2009 0.920 5 0.310 2 0.924 6 0.3323 0.933 4 0.380 0 0.936 8 0.398 3 0.920 5 0.310 3
2010 0.967 6 0.631 3 0.956 4 0.536 6 0.880 2 0.168 0 0.961 4 0.576 6 0.931 4 0.369 3
2011 0.858 4 0.1150 0.939 8 0.418 3 0.945 2 0.454 4 0.805 8 0.094 5 0.836 3 0.098 1
2012 0.968 1 0.636 5 0.960 3 0.568 1 0.939 0 0.412 9 0.954 5 0.520 7 0.941 9 0.432 4
2013 0.940 5 0.422 7 0.846 3 0.099 3 0.836 9 0.098 2 0.936 3 0.395 5 0.934 0 0.383 2
2014 0.950 6 0.491 3 0.962 2 0.583 8 0.978 3 0.737 1 0.930 1 0.361 8 0.939 2 0.413 9
2015 0.961 2 0.575 0 0.940 9 0.4257 0.986 3 0.825 4 0.966 1 0.617 6 0.977 1 0.724 8
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Fig. 3 Assessment results of water resources carrying capacity of each province
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Fig.4 The spatial comparison of water resources carrying

capacity of the five provinces
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Tab.5 The assessment grade of water resources

carrying capacity of each province
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Fig. 5 Overall assessment results of water resources carrying capacity

of the five provinces in the lower reaches of Yangize river area
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