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Evaluation model of water resources carrying capacity based on projection pursuit weight optimization // JIN
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Abstract: Aiming at the problem that the subjective weighting methods such as analytic hierarchy process ( AHP) based on
expert judgment have certain subjective randomness which will lead to the uncertainty of the evaluation results of regional
water resources carrying capacity, projection pursuit (PP) method was adopted to optimize the index weight determined by
AHP and the evaluation model of water resources carrying capacity based on PP-AHP was established combined with
subtractive set pair potential. The evaluation of water resources carrying capacity of Anhui Province was taken as an
example for verification. The results show that this model can further optimize the index weight determined by AHP method
and excavate the uncertainty information of the weight results by AHP method, which can better combine the advantages of
AHP weight and PP objective weight and the weight obtained is closer to the optimal solution. This model can reduce the
risk of unreasonable evaluation results caused by the uncertainty of index weight and the result is more robust, which
verifies the validity and rationality of this model.
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Fig.1 Evaluation index system for water resources
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Table 1 Evaluation index grading standard

PEM S5 x/m’ %/ (FFm® «km %) x/(md-al) x4/ % x5/ L xg/m° x,/m3 xg/ (N + km~?)

1 =1670 =80 =450 =40 <70 <100 <50 <200

2 [1000,1670) [50,80) [350,450) [25,40) (70,180]  (100,400] (50,200 ] (200,500 ]

3 <1000 <50 <350 <25 > 180 >400 >200 > 500
a7 %9/ % %0/ (m® « hm~=?) %11/ % %1,/ I %13/ % %14/ % %15/ %

1 <50 <16.75 <40 =24 1840 =90 =95 =5

2 (50,80] (16.75,26.80] (40,70] [6624,24840) [70,90) [70,95) [1,5)

3 >80 >26. 80 >70 <6624 <70 <70 <1
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Table 2 Connection number of index values of some years

TEPRIEIR R %K
R/ g
2007 4 2010 4F 2013 4F
X 0.1228 +0. 50007 +0.3772J 0.4315 +0.50007 +0.0685J 0+0.49367+0.5064]
X 0.0180 +0.5000/ +0.4820J 0.2888 +0.5000/ +0.2112J 0+0.45651+0.5435]
X3 0+0.498371+0.5017J 0.3922 +0.5000/ +0. 1078J 0.3861 +0.5000/ +0. 1139/J
Xy 0.0353 +0.50007 +0.4647] 0.0843 +0.5000/ +0.4157J . 0843 +0.50007 +0.4157]
x5 0.4040 +0.5000/ +0. 0960/ 0.3290 +0.50007 +0.1710J . 3182 +0.50007 +0. 1818J
Xg 0.1568 +0.5000/ +0.3432] 0.2692 +0.5000/ +0.2308J . 4075 +0.5000/ +0.0925/
Xy 0+0.470971+0.5291J 0.1123 +0. 5000/ +0.3877J 2993 +0.50007 +0.2007/
xg 0.0350 +0.50007 +0.4650J 0.0167 +0. 50007 +0. 4833/ 0067 +0.50007 +0.4933]
Xg 0.5637 +0.436371+0J 0.5365 +0.4635/+0J 5109 +0.48917+0J
£ 0.4254 +0.5000/ +0. 1243 0.2828 +0.5000/ +0.362J 3722 +0.50007 +0. 2130/
0.

Xy 0.5512 +0.44881+0J

X3 0 +0.45421 +0.5458]
X 0+0.45781+0.5422]
s 0+0.40837+0.5917]

5622 +0.43781+0J
xpy 0.0931 +0.50007 +0.4069] 0.2324 +0.5000/ +0. 2676J
0+0.48927+0.5108J
0.1700 +0. 5000/ +0. 3300/
0+0.44137+0.5587]

3242 +0.50007 +0. 1758)
2920 +0.50007 +0. 2080/
0480 +0.5000/ +0.4520/
. 0100 +0.50007 +0.4900/
.0463 +0.50007 +0.4537]
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Table 3 Evaluation results of water resources carrying capacity of Anhui Province

AEGy IFF81 IRl B X SESH PO SE
2005 4 0.1702 +0.47701 +0.3526J -0.269 A S5 Fe 2.18
2006 4 0.1520 +0.47017+0.3778J -0.332 i S5z F 2.22
2007 4F 0.1830 +0.48437+0.3327] -0.222 A 2 2.15
2008 4= 0.1880 +0.4926/+0.3193J -0.196 ¥y A 2.13
2009 4= 0.2106 +0.494471+0.2949J] -0.126 ¥ 2.08
2010 4 0.3010 +0.49137+0.2076J 0. 139 B I 7 1.91
2011 4= 0.2008 +0.49241+0.3067J -0.158 Yy A 2.11
2012 4 0.2197 +0.49847+0.2818J -0.093 ¥y A 2.06
2013 4 0.2041 +0.49287+0.3030J -0.148 ¥ 2.10
2014 0.2659 +0.49717+0.2369J 0. 044 o 1.97
2015 4= 0.3220 +0.49567+0. 1823 0.209 A [F) 1. 86
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Table 4 Comparison of weight results obtained by two methods
WO e ppane iw || 0 AupfeE pp-AP fE
EELiD LD

X 0.1332 0.1382 Xg 0.0632 0.0818
X, 0.1332 0.1241 X0 0.0792 0.0803
X3 0.1056 0.0805 X 0.0582 0.0744
Xy 0.0280 0.0146 X1 0.0484 0.0358
x5 0.0396 0.0603 X3 0.0288 0.0373
Xg 0.0792 0.0720 X4 0.0454 0.0601
xq 0.0596 0.0455 X5 0.0192 0.0102
xg 0.0792 0.0848
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Fig.2 Comparison of evaluation results by

three evaluation methods
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