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Optimal regional water resources allocation model based on carbon footprint / HUANG Xianfeng' , SHI Zhikang',
JIN Guoyu® , FANG Guohua' (1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing
210098, China; 2. Kunshan Water Group Co. , Lid. , Kunshan 215300, China)

Abstract: In order to resolve the contradiction between urban development and ecological low-carbon, carbon footprint is
introduced into water resource allocation. We include water shortage rate and net carbon emission during water supply and
water use processes in the overall objective function. Six constraints of water supply, carbon emission, water extraction,
ecological water demand, minimum water supply guarantee rate and non-negative constraints are set to construct optimal
regional water resources allocation model based on carbon footprint. The model is solved by the multi-objective programming
method based on ideal point and genetic algorithm. Taking Feng County of Xuzhou as an example, the analysis and
calculation of water supply and demand balance are carried out. The results show that Feng County is expected to reduce
the water shortage rate by 6. 2% and carbon emission by 5. 8% in 2030.

Key words: water resource allocation; carbon footprint; carbon emission reduction; water shortage rate; multi-objective

programming; genetic algorithm; ideal point method
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Fig.1 Water supply system configuration network diagram of Feng County in the future level year
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Table 1 Analysis results of water resources supply and demand balance in Feng County in 2030 (P =50% )
/ w . / . / . / . / / w /% . /
1 2 1 2 1 2 1 2 1 2 1 2 1 2
18688 20067 3144 2563 17969 16633 1058 2116 22171 21312 3483 1245 15.7 5.8
2930 3210 535 443 2424 2167 300 600 3259 3210 329 0 10.1
8620 8614 1990 1620 5665 5064 965 1930 8620 8614 0 0 27.23 25.65
7058 7101 935 769 5361 4808 762 1524 7058 7101 0 0
37296 38992 6604 5395 31419 28672 3085 6170 41108 40237 3812 1245 9.3 3.1
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