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Study of an Optimum Population under the Water Environmental Restriction
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Abstract Considering per person GDP, water resource and sewage discharge of per capita, an inexact fuzzy

linear programming model is applied for regional population management in Xining, China. The result indicated
that the Xining’s population would be [282.16x10%, 324.00x10*], [241.94x10", 282.88x10*] and [220.32x10",
261.93x10*] under the scenario of low, medium and high degree of satisfaction. Meanwhile, the shortage of

available water resource would be the limiting factor on the growth of regional population.
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Table I Summary statistics of Xining
Sy GDPAZIE  AH/E RBEREEAL m® 5 B
2011 760.39 222.80 7.39 1.84
2012 838.14 224.74 5.21 1.39
2013 967.74 226.76 5.42 1.52
2014 1065.78 229.07 5.65 1.54
2015 1131.62 231.00 5.68 1.60
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Fig. 1 GDP of per capita membership function
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Fig. 2 Water resource of per capita membership function
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Fig. 3 Sewage discharge of per capita membership function
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Table 2 Population of Xining under different
satisfaction scenario
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Table 3  Result of each index satisfaction degree

NIRE /05
W K
TR TR
OHE N R (1=03) 282.16 324.00
P G 5 (1=05) 241.94 282.88
R R (=07) 220.32 261.93

TR AKE A GDP NFPARG U AN HEE =
I R v
(=03 [0.25,0.25] [0, 0] [1,1]
O R B
(1=05) [0.58, 0.62] [0.17,0.22] [0.82, 1]
PSR [0.78, 0.88] [0.47, 0.58] [0.58, 1]
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