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Fuzzy synthetic evaluation on shortage of water resources A case study on
Chuxiong City of Yunnan Province

XU Liu-xing' LIANG Chuan'! WANG Shang-f>  WANG Chen-hua'
1. College of Hydraulic and Hydroeleciric Engineering — Sichuan University ~ Chengdu 610065 China 2. Sichuan
Association of Ecology & Economy  Chengdu 610065  China

Abstract Fuzzy membership principle in fuzzy theory was used to analyze the shortage of water resources in different years
and the reason and trend of the shortage of three counties in Chuxiong City of Yunnan Province. Types of water deficiency
were decided. The calculation result fits well with the status quo. The theory provides a basis for resolving water shortage

and improving utilization of water resources.
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Ewpi  k P i
EkpiZB]’ CkP] =12 6
3
0.9 0.7 0.5 0.3 0.1
/m’ <400 400 ~ 800 800 ~ 1200 1200 ~ 2000 > 2000
/ mt hm~? <400 400 ~ 800 800 ~ 1200 1200 ~ 2000 > 2000
<0.1 0.1~0.2 0.2~0.3 0.3~0.4 >0.4
>3.0 2.0~3.0 1.5~2.0 1.0~1.5 <1.0
/ - km? > 300 150 ~ 300 50 ~ 150 10~ 50 <10
GDP/ > 5000 3000 ~ 5000 1500 ~ 3000 500 ~ 1500 <500
/ km~?2 > 500 200 ~ 500 100 ~ 200 20 ~ 100 <20
/% >40 30 ~ 40 20~ 30 10~20 <10
/% >80 60 ~ 80 40 ~ 60 20 ~ 40 <20
/% <10 10~20 20 ~ 40 40 ~ 80 >80
/hm? >1.0 0.8~1.0 0.6~0.8 0.4~0.6 <0.4
GDP /% <1.0 1.0~2.0 2.0~2.5 2.5~3.0 >3.0
/m? <200 200 ~ 400 400 ~ 600 600 ~ 1000 > 1000
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/% > 60 40 ~ 60 20 ~ 40 10~ 20 <10
/% >10 5~10 1~5 0~1 0
/ >6 5~6 4~5 3~4 <3
/mt ! >20 10~20 5~10 2~5 <2
/% > 50 40~ 50 30~ 40 20 ~ 30 <20
GDP /m? > 3500 3000 ~ 3500 2500 ~ 3000 2000 ~ 2500 <2000
/% >80 60 ~ 80 40 ~ 60 20 ~ 40 <20
/% >15 10~15 5~10 1~5 <1
5 4 3 2 1
>0.1 0.05~0.1 0.02~0.05 0.01~0.02 <0.01
4
2000 2010 2020 2030
p=50% p=50% p=T75% p=90% p=50% p=T75% p=90% p=50% p=T75% p=90%
3148 2907 2471 2180 2693 2289 2019.6 2494 2120 1870.9
3958 3958 3364 2968.7 3958 3364 2968.7 3958 3364 2968.7
0.25 0.25 0.21 0.18 0.25 0.21 0.18 0.25 0.21 0.18
5 5 5 5 5 5 5 5 5 5
107.2 116.1 116.1 116.11 125.3 125.3 125.33 135.3 135.3 135.3
GDP 8453 16304 16304 16304 36206 36206 36206 80392 80392 80392
71.09 131.5 131.5 131.52 244.5 244.5 244.5 454.5 454.5 454.52
5.686 5.686 5.686 5.6856 5.686 5.686 5.6856 5.686 5.686 5.6856
59.24 59.24 59.24 59.239 59.24 59.24 59.239 59.24 59.24 59.239
88.57 88.57 88.57 88.569 88.57 88.57 88.569 88.57 88.57 88.569
0.471 0.435 0.435 0.435 0.403 0.403 0.403 0.373 0.373 0.3733
GDP 0.784 0.695 0.695 0.6947 0.539 0.539 0.5388 0.418 0.418 0.4179
425.3 392.7 333.8 294.56 363.9 309.3 272.89 337.1 286.5 252.79
13.51 13.51 13.51 13.512 13.51 13.51 13.512 13.51 13.51 13.512
1.592 1.592 1.873 2.1225 1.592 1.873 2.1225 1.592 1.873 2.1225
0 0 0 0 0 0 0 0 0 0
4.735 4.735 4.735 4.735 5.1 5.1 5.1 5.2 5.2 5.2
5.096 5.403 6.085 6.4468 5.573 6.255 6.6163 5.888 6.57 6.9313
7.347 12.7 11.28 10.646 15.36 13.68 12.935 19.89 17.82 16.892
GDP 562.2 285.4 321.4 340.53 122.8 137.8 145.8 54.13 60.4 63.725
48.63 45.87 40.72 38.44 44.47 39.62 37.456 42.09 37.72 35.753
10.5 15.6 36.3 46.95 -18.2 -38 —-48.31 22.5 41 50.66
2.5 2.5 3 3 2.5 3 3 3 3 3.5
0.005 0.005 0.006 0.006 0.005 0.006 0.006 0.005 0.006 0.006
2010 2020 2030 3

42 -



2000 2010 2020 2030 4

3
50%
3.1 0.318 0.367 0.378 0.390 2010 2020
Dyp 2030 3 75%
D;p=0.65 0.50< D;p <0.65 0.378 0.389 0.391 2010 2020
0.35< Dyp < 0.50 Dp <0.35 4 2030 3 90%
1 0.382 0.393 0.400
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5
5
/%
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50 0.367 0.375 0.381 0.306 0.197 0.90 0.25
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9 0.382 0.410 0.381 0.331 0.190 0.90 0.30
50 0.378 0.375 0.414 0.332 0.193 0.90 0.25 4
2020 75 0.389 0.395 0.414 0.345 0.188 0.90 0.30
90  0.393 0.410 0.414 0.354 0.186 0.90 0.30 24
50 0.390 0.375 0.418 0.343 0.214 0.90 0.30
2030 75 0.391 0.395 0.418 0.356 0.186 0.90 0.30
90 0.400 0.410 0.418 0.364 0.184 0.90 0.35
5 2000
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