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Tab. 2 Prediction and relative error of COD,,,

Sl GA-SVM WOA- SVM HHO- SVM

T WIME AR WU AIXHRZE OB AIXHREE
1 7.3 71100 —2.6027 7.2321 —0.9301 7.3007  0.009 6
2 7.3 7.1238 —2.4137 7.2315 —0.9384 7.2989 —0.0151
3 7.3 7.180 —1.5342 7.2463 —0.7356 7.3482  0.660 3
4 7.4 7.2598 —1.8946 7.3366 —0.868 7.4233  0.314 9
5 7.9 7.6536 —3.1190 7.8018 —1.2430 7.8260 —0.9367
6 7.9 7.6888 —2.6734 7.7940 —1.3418 7.8536 —0.5873
7 80 7.8207 —2.2413 7.8975 —1.2813 7.9618 —0.4775
8§ 81 7.9063 —2.3914 7.9860 —1.4074 8.0481 —0.6407
9 81 7.9097 —2.3494 7.9815 —1.4630 8.0664 —0.414 8
10 8.1 7.8564 —3.0074 7.9673 —1.6383 8.0188 —1.0025
11 8.2 7.9441 —3.1207 80652 —1.6439 8.1076 —1.1268
12 8.2 7.9448 —3.1122 80620 —1.6829 8.1094 —1.1049
13 82 7.9443 —3.1183 80611 —1.6939 81053 —1.1549
14 8.7 83977 —3.4747 8.5639 —1.5644 8.5430 —1.804 6
15 8.7 84686 —2.6598 85644 —1.5586 8.5921 —1.2402
16 8.8 86073 —2.1898 86727 —1.4466 8.704 3 —1.087 5
17 9.0 8.8127 —2.0811 88730 —1.4111 88942 —1.1756
18 8.9 87698 —1.4629 87733 —1.4236 8.856 0 —0.494 4
19 89 87290 —1.9213 87666 —1.4989 8.8139 —0.967 4
20 9.0 8.8192 —2.0089 8.881 —1.4656 89065 —1.038 9
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Comprehensive Evaluation of Happiness River Based on

Combined Weighting TOPSIS in Qiqihar Areas
HAO Xu-dong' s WANG Li-quan',LI Tie-nan®,ZHANG Ning’ . MENG Hao-jie'
(1. School of Hydraulic and Electric-power, Heilongjiang University, Harbin 150080, China;
2. Heilongjiang Province Hydraulic Research Institute, Harbin 150080, China)

Abstract: Based on the understanding of the concept of happiness river, taking 6 rivers with moderate river scale in
Qigihar Areas as an example, the TOPSIS evaluation model is constructed by combining the proportional scale AHP and
AEM to carry out the evaluation on the happiness river, whose goal was divided into 5 guiding layers and 20 indicator lay-
ers. The evaluation results show that the overall happiness of the rivers in Qiqihar Areas is grade [l , which the happiness
of Yalu River is grade IV, the happiness of Alen River,Nuomin River, Yin River and Runjin River is grade [l . and the
happiness of Chaoer River is grade [l . In addition, the common problems of poor evaluation grade in the results were an-
alyzed and the treatment suggestions were put forward.

Key words: happiness river;combination weighting approach; TOPSIS; Qigihar Areas
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Water Quality Prediction Model Based on HHO-SVM and Its Application
SONG Zhi-cen, ZHANG Shun-ping, LU Min
(School of Water Conservancy, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Support Vector Machine (SVM) has advantages in small sample simulation prediction, but there is subjec-
tivity in the selection of penalty factor C and kernel function parameter ¥ in SVM. Therefore, the Harris Hawks Optimi-
zation (HHO) algorithm was used to optimize C and 7 in the SVM. And then the HHO-SVM mode was established to
predict water quality in the Xiyuan tunnel section of Lake Dianchi Caohai. The results show that the prediction accuracy of
the water quality prediction model based on HHO-SVM is higher than that of the SVM based on genetic algorithm (GA-
SVM) and the SVM based on whale optimization algorithm (WOA-SVM). It is proved that the HHO is feasible to opti-
mize the parameters in SVM, and HHO-SVM can be used in water quality prediction.

Key words: Harris Hawks Optimization; Support Vector Machine; water quality prediction;application





