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Abstract: In order to quantitatively evaluate the carrying capacity of water resources in Hetian Prefecture, guide the
cooperative development of the water resources with the society, economy and ecological system in this region, this paper
starts from the compound system of water resources-society-ecological environment, establish the evaluation indexed sys-
tem for the carrying capacity of water resources with the regional characteristics. Then using the PSO-PPE model based on
the particle swarm optimization, and analyzed the indexes which has a significant effect combined with the regression
analysis method. The results showed that: The carrying capacity of water resources in Hetian was the class Il within the
eight years, it belonged to the situation of weak and less pressure, reflected that carrying capacity of water resources in
the region can be met the current social economic developing requirement. But it does not indicate that this region isn’t
belong to the water-scarce areas; Among them the height and lowness of the water resource per capita, the development
and utilization rate of water resources, the urbanization rate have the rather high impact to the size of the evaluation value
for the carrying capacity of water resources. Judging from the long-term development planning, it needs to combine with
the characteristics of the oasis development in arid areas, to draw up the scientific and rational water resources manage-
ment and utilization measures to ensure the sustainable development of the water resources and socio-economy.
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Fig.1 Evaluation index system for carrying capacity of water resources in Hetian Prefecture
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Table 1  The classification criteria of evaluation index for carrying capacity of water resources in Hetian
s I [ 2% 11 % [lIE3 IV 2% V&
Index Tndex type HRICIE ] T - R R
Very weak Less weak Balance Less strong Very strong
C/(m*- A1) iE > 8000 1700 ~ 8000 1000 ~ 1700 500 ~ 1000 <500
Co/ % L) <10 10 ~ 20 20 ~ 40 40~ 60 > 60
C3/(10* m*+km™1) 1E > 60 35~ 60 20~35 15~20 <15
Cy/(10* m*+km™") U] <1 1~3 3~10 10~15 >15
Cs/( A km=2) i <25 25~ 50 50 ~ 100 100 ~ 300 > 300
Ce/%o W <2 2~10 10~ 15 15 ~20 >20
Cy/ % i > 60 50 ~ 60 30 ~ 50 15~30 <15
Cy/ % i <15 15~25 25 ~ 40 40~ 50 > 50
Co/TT i <0.3 0.3~0.66 0.66~2.5 2.5~7.74 >7.74
Cio/ % ¥ <5 5~10 >10~15 >15~20 >20
Cy/ % Ul <10 10~ 20 20 ~ 50 50 ~ 60 > 60
Cpp/ % S} <3 3~12 12~15 15~30 >30
Ci3/ % iE >30 25~ 30 20~ 25 15~20 <10
Cis/ % o) <1 1~2 2~3 3~5 >5
Cis/ % i <0.8 0.8~0.9 0.9~1 1~1.1 >1.2
Cie/ % iE >80 60 ~ 80 40 ~ 60 20 ~ 40 <20
2 MMAMRKFERZHENIERSEITE
Table 2 Statistical values of evaluation index for carrying capacity of water resources in Hetian

JehE FAy Year

Index 2005 2006 2007 2008 2009 2010 2011 2012
C/(m*- A1) 5027 5027 6734 7114 4974 5174 4144 7421
Co/ % 45.67 45.67 32.53 30.92 43.49 44 .66 57.20 30.39
C3/(10* m*+km™2) 35.47 35.47 4.93 5.26 37.35 39.40 32.15 61.29
C4/(10* m*+km~2) 16.20 16.20 16.05 16.26 16.24 17.60 18.39 18.62
Cs/( N +km~?) 7.11 7.33 6.46 7.56 7.67 7.85 8.02 8.33
Ce/%o 12.37 12.73 11.56 10.76 12.43 18.35 11.70 13.47
Cy/ % 35.15 37.20 35.50 39.20 39.60 39.90 36.20 43.50
Cy/ % 70.46 38.24 61.00 35.90 35.11 46.18 30.94 21.38
Co/T0 2445 2712 3005 3405 3928 4583 5181 6172
Cio/ % 11.10 10.90 11.00 9.90 11.00 8.10 10.60 12.00
Cy/ % 0.64 0.65 0.75 0.66 0.66 0.67 0.66 0.67
Cp/ % 20.21 18.97 17.33 17.85 16.44 17.76 19.84 17.23
Ci3/ % 16.20 16.22 16.21 16.22 16.23 16.28 16.25 16.26
Cis/ % 7.28 7.28 7.25 7.28 7.68 5.77 5.61 2.11
Cis/ % 6.70 6.70 5.46 4.16 8.03 5.98 8.59 5.19
Cie/ % 44 .91 63.64 65.15 70.55 72.68 70.35 63.44 64.39
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Table 3  Regression analysis of evaluation indexes

for carrying capacity

Bin LRIy PRUEIRZE  Significance
Index Equation of linear regressidftandard deviation ~ F
C 0.7443  y,=0.251x, +0.594 0.0275 0.0124
Gy 0.7083 ¥2=0.227x,+0.613 0.0294 0.0176
C;  0.0918  y3=0.046x,+0.767 0.0519 0.5089
Cy  0.0208  y4= —0.118x,+0.902 0.0539 0.7577
Cs  0.0580 ys= —0.165x5+0.931 0.0529 0.6030
Co  0.0004 y6=0.007x5+0.784 0.0544 0.9678
C; 0.6165 y7=0.625x,+0.234 0.0337 0.0364
G 0.3708  ys=0.148x4 +0.670 0.0432  0.1467
Co  0.0441  yo= -0.057x,+0.826 0.0532 0.6514
Cpo 0.1188  yp= -0.163x,,+0.918  0.0511 0.4491
Ci  0.0044 ¥, =0.077x,, +0.717 0.0543 0.8882
Cp 0.2328  y12=0.420x,, +0.404 0.0477 0.2728
C  0.0004  y13=0.668x;+0.124 0.0477 0.2728
Cu  0.5552 y14=0.141x,, +0.732 0.0363 0.0546
Cis  0.4702  y15=0.192x5 +0.657 0.0396 0.0890
Cig  0.0002  ¥16=0.014x,,+0.777 0.0545 0.9737
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Fig.3  The relationship between carrying capacity of water resources with the index
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