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Assessment of regional water resources carrying capacity based on the water resources system health
LIU Dan, WANG Lt ping, LI Rong bo, ZH ANG Yarr ke
(School of Renewable Energy, N orth China Electric Power University, Beijing 102206, China)

Abstract: The traditional w ater resources carrying capacity assessment standards and results are relatively simplified. In this pa

per, the concept of water resources carrying capacity ( WR CC) based on the w ater resources system health was proposed, and the

orresponding index system and evaluation standard for the regional WRCC were developed. In addition, the combination weiglr

ting approach was established to evaluate the WRCC based on the decision making function in analytic hierarchy process (AHP)

and the advantage of objective standard reflected by the maximum deviation method. The set pair analysis model was developed

based on the confidence rule and scoring rule of attribute recognition theory, and it was applied to analyze the WRCC in Datong

of Shanxi Province. The results showed that the WRCC indicator varies between 0. 499 and 0. 728 from 2005 to 2012; the

WRCC of Datong increases annually with the promotion of water saving city construction and green economic development; and

the water resources system is in sub health status, so the measures of water resources management, water environment protec

tion, and w ater pollution control should be taken to improve the water resources system health.
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Fig. 1 Relationship between the water resources system health

and water resources carrying capacity level
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Fig.2 The assessment indicator system of water resources

carrying capacity based on water resources system health
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Tab. 1 Meaning for sandards of water resources system health satus
7K % U R G A A 21 “ X
AR A R W 3RS T AR 55 e Al ik
fse W i, P RUIRSS D e otk
Rz PNV Y-WINI & 2ol
A W AR 58, R IR 55 D ReIE R 2=
2

Tab.2 Evaluation criteria of water resources carrying capacity

based on the water resources system health
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Fig.3 Connection degree of evaluation indexes: beneficial

index (a)and cost index (b)
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Tab.3 Evaluation index values and standards for water resources carrying capacity of Datong City
[ VETREA Iy B
PR 20054 2006 4F 20074 20084 2009 4F  20104F 20114 2012 4F N 0 0
X, 25.37 2. 87 28. 17 25.21 25.20 22.25 25. 41 23.95 20 40 60
X, 377.30  348.18  319.14 344,18  287.41  328.65 26954  322.70  389.5 322.5 270
X3 368. 6 305.4 391. 4 428.9 312.3 428.7 358. 8 450. 1 659. 1 532.7 406 4
X4 72.34 7. 51 75.73 75.92 69. 24 73. 00 4. 19 70. 03 50 70 90
Xs 14. 1 15.1 16. 1 17.1 18. 1 19. 1 20 1 21. 1 60 30 25
Xe 11913 12970 15581 17974 18710 21918 25341 27741 20000 12400 4 800
X5 2.54 2.46 2.32 2.10 1. 76 1. 66 1.60 1.54 1. 762 2.554 2. 890
Xs 40. 60 41. 00 42.16 57. 44 68. 36 68.94 62. 20 78. 69 100 80 60
X, 87 91 97 109 119 108 109 110 500 300 100
X1 83 85 93 97 93 93 %0 91 100 90 80
X 69. 20 67. 59 72. 64 77. 58 81. 69 79. 85 .53 83. 98 100 65 20
X 31. 38 %.72 25.10 9.28 17. 89 18. 10 83. 00 57. 42 50 30 15
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Tab.4 Classification standards for

water resources carrying capacity index
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Fig. 4 Tendency of water resources carrying

capacity index of Datong City
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Tab.5 Connection degree results
SR 2005 4 2006 4F 2007 4 2008 4
AR a b c a b c a b c a b c
Y, 0.732  0.268 0 0.656  0.344 0 0.591  0.409 0 0.740  0.260 0
1, 0.818  0.182 0 0.383  0.617 0 0 0.936  0.064  0.324  0.676 0
by 0 0 1 0 0 1 0 0 1 0 0.178  0.822
U 0 0.883 0.117 0 0. 774 226 0 0.713  0.287 0 0.704  0.296
i 0 0 1 0 0 1 0 0 1 0 0 1
U 0 0.936  0.064  0.075  0.925 0 0.419  0.581 0 0.733  0.267 0
u, 0.018  0.982 0 0.119 0. 881 0 0.295  0.705 0 0.573  0.427 0
g 0 0 1 0 0 1 0 0 1 0 0 1
Uy 0 0 1 0 0 1 0 0 1 0 0.044  0.956
By 0 0.300  0.700 0 0. 500 500 0.328  0.672 0 0.719  0.281 0
Uy, 0.120 0. 880 0 0.074  0.926 0 0.218  0.782 0 0.359 0. 641 0
U 0.069  0.931 0 0 0. 782 218 0 0.673 0.327 0 0
o 10.107  0.569  0.324  0.088  0.571 341 0.161  0.516  0.323  0.297  0.304  0.399
PR 2009 4 2010 4 2011 4 2012 4
HCR a b ¢ a b ¢ a b p a b c
L, 0.740  0.260 0 0.888  0.112 0 0.730  0.271 0 0.802  0.198 0
L, 0 0.332  0.668  0.092  0.908 0 0 0 1 0.003  0.997 0
by 0 0 1 0 0.177 . 823 0 0 1 0 0.346  0.654
1y 0.038  0.962 0 0 0. 850 .150  0.291  0.709 0 0 0.998  0.002
i 0 0 1 0 0 1 0 0 1 0 0 1
Lo 0.830  0.170 1 0 1 0 0 1
I 1 0 1 0 1 0 0 1
I 0 0.418 0.582 0 0. 447 . 553 0 0.110  0.890 0 0.935  0.066
Ly 0 0.093  0.907 0 0. 038 . 962 0 0.044  0.956 0 0.052  0.948
Ly 0.269  0.731 0 0.269  0.731 0 0 1 0 0.100  0.900 0
Uy 0.477  0.523 0 0.424  0.576 0 0.501  0.499 0 0.542  0.458
B2 0 0.193  0.807 0 0. 207 . 793 1 0 0 1 0
143 0.322  0.338  0.339  0.342  0.344 313 0.476  0.242  0.282  0.459  0.402 0.139
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Tab.6 Calculation results of water resources carrying capacity index of Datong City
VERE A 2005 4 2006 4= 2007 4F 2008 4 2009 4 2010 £ 2011 £ 2012 4
VIS VS WA Rt 0.514 0. 499 0.535 0.559 0.593 0.612 0.677 0.728
KRR B ) 0 0 0 0 0 N N N

2009 4R, T BUR S it TCOCTR] T RE ) 7 XK B IR BIR A
G R R [R] 7 6 5K 35 K 28 il 1 A St 7 580,
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