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Support vector machine for comprehensive evaluation of water resources:
Application to reasonable allocation of water resources in
31 provincial-level administrative regions in China

CUI Dongwen
( Wenshan Water Conservancy Bureau of Yunnan Province, Wenshan 663000, China)

Abstract: A brief analysis of the existing problems in comprehensive evaluation of water resources was carried out.
To overcome the shortcomings of a variety of artificial neural networks in comprehensive evaluation of water
resources, a universal CV-SVM water resources comprehensive evaluation model was developed based on the
fundamental principle of the support vector machine (SVM) and the cross-validation (CV) method, and GA-BP,
traditional BP, and RBF evaluation models were built as comparison models. The random interpolation method was
used to generate the evaluation classification threshold between training and testing samples, and six statistical
indicators, including the coefficient of determination R*, were used to evaluate the model’ s performance, in
accordance with relevant evaluation index systems and grading standards. When the desired evaluation accuracy was
achieved, the model was applied to comprehensive evaluation of water resources, in order to solve the problems of
under-fitting and over-fitting, which can reduce the network generalization ability. The results show that the CV-
SVM model has better performance and higher evaluation accuracy than GA-BP, RBF, and BP network models,
and it is feasible and effective to apply the CV-SVM model to comprehensive evaluation of water resources. The CV-
SVM model was validated through its application to reasonable allocation of water resources in 31 provincial-level
administrative regions in China.
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Hift  6.87 7253 0.60  0.12 774 36.74  78.6  0.46 35 24 47.53  489.09  0.43
HHE 437 136.69  0.67  0.16 6.91  50.00  87.8  0.36 38 2 6.06  740.10  0.06
FHE 1.49  -0.67 0.77  -0.06 3.00  49.27 526 0.35 46 25 56.20  1557.58  0.35
Wi 462 19.81  0.83  0.05 2.94 4897  88.7  0.38 43 19 55.84  2581.61  0.22
A B = W PR A B A 4 072 AL RE 71, v L T 7K x5 KEBREEHEESRIEREEMUER
TR ZE ST . A SCHEE AR B PR G B Fniz b (BE#L 5 RF)
REJI 58, PRI CV-SVM PPAMERAURE [ 31 M8 iy i —
B K R A BMERD B AT 25 B VA R
1 %% 1.7115 [0, 1.7115)
= A 24 2.4269 [1.7115, 2.4269)
4 AR A 3% 3.3795 [2.4269, 3.3795)
s 4% 4.3043 [3.3795, 4.3043)
4.1 BTRERIR oH 5% 5.1969 [4.3043, 5.1969)
A4 31 AN P AT B X K SRR A B B &N e 6% 6.3692 [5.1969, 6.3692)
BUPETSE BT (PR B SR U S WL SCk [ 1], WLk . ;f; ; ;z;g E: ;Zjé ; ii;ii
4 P7R) o OLE 944 9. 4054 [8.3584, 9.4054)
4.2 FMERKRSHT A 10 %% 10.503 1 [9.4054, 10.5031)
WA 3
11 % 11.1489  [10.5031, 11.1489]

FIH CV-SVM HERIX} 42 [ 31 A48 AT EIX K
PR A BRVERC B AT SR B VT, IR TN S G bR v
WG A3 Gl A AT ASEABL A N AR A &
TAE AR 3 A5 R A R T A5 AR, IR
A PR SIS MU TRV S AT M A 4
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IPMT RS 36 AT LIEH LR 458 .

a. CV-SVM BRI 4 [E 31 AN48 AT BUIX K 5
IRE PRI B LRSI RN 3 ~8 b T e Bl
~ NG BRZIB), FEAR R PE0 5 HE T BB 25 WL 4544
XK BE U6 A BRI BC SR L, PO 245 5 0T A K 0% 5 R
R EB AR IRUE S CV-SVM BRI E P
JE 5 TP A48 A7 B XK 58 5 B I IR
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IKBFIRRC EAL T A5 FL (R 3 20) (A )78 | il
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