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Tab.1 Hierarchy and standard division of evaluation system
- - e s s TR BRI
Hz I R ) o 941l HEN HHV
FFMRT KIREEIAR B KRR XK T ik bR Cl 0.95~1.00  0.80~0.95 0.65~0.80 0.35~0.65 0~0.35
SEAR LR KIS E C2 0.90~1.00 0.75~0.90  0.6~0.75  0.40~0.60  0~0.40
A BB TR AR C3 0.95~1.00 0.80~0.95 0.65~0.80 0.50~0.65  0~0.50
FERREE CA 0.75~1.00  0.50~0.75  0.25~0.50 0~0.25 0
TSR B2 K EREEE C 0.90~1.00 0.75~0.90  0.50~0.75 0.25~0.50  0~0.25
AR L RRE C6 0.50~1.00  0.40~0.50  0.30~0.40  0.20~0.40  0~0.20
PR PBIEZ C7 0.95~1.00 0.85~0.95 0.60~0.85 0.30~0.60  0~0.30
TR H AR R 2R C8 0.86~1.00 0.72~0.86 0.44~0.72  0.16~0.44  0~0.16
KAASS B3 KEEAS Y = Wy 5 e84 €9 0.75~1.00  0.50~0.75  0.25~0.50 0~0.25 0
AR5 Clo 0.75~1.00  0.50~0.75  0.25~0.50 0~0.25 0
R SR Cl11 0.75~1.00  0.50~0.75 0.25~0.50 0.05~0.25  0~0.05
I 1w 3 A PE AR £ C12 0.90~1.00  0.70~0.90  0.55~0.70  0.40~0.55  0~0.40
KIS K BL A GDP #5%( C13 0.90~1.00  0.70~0.90  0.55~0.70  0.40~0.55  0~0.40
TSR ERREE Cl4d 0.95~1.00  0.80~0.95 0.65~0.80 0.50~0.65  0~0.50
S AROVAT i SE AR T R R C15 0.90~1.00 0.70~0.90  0.55~0.70  0.40~0.55  0~0.40
TRAEZS SCIH A A AA SN BE CL6 0.90~1.00 0.70~0.90  0.55~0.70  0.40~0.55  0~0.40
JK 55 B BS WA A bR C17 0.85~1.00  0.60~0.85  0.40~0. 60 0~0. 40 0
T3 e ol 3 i FH K 2 45 C18 0.90~1.00 0.70~0.90  0.55~0.70  0.40~0.55  0~0.40
TR R AMAL 3% C19 0.85~1.00  0.60~0.85  0.40~0. 60 0~0. 40 0
KGR W Re i P Ek C20 0.95~1.00 0.80~0.95 0.65~0.80 0.50~0.65 0~0.50
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Tab.2 Corresponding table of scale value
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Tab.3 Evaluation index weight and score of Happiness River

PR TR R LN

febr B B HG BRI SR SRR B G i

Cl 0.039 0.042 0.041 0.787 0.780 0.331 0.610 1.000 0.610
C2 0.039 0.082 0.062 0.774 0.767 0.550 0.550 1.000 0.550
C3 0.032 0.048 0.041 0 1.000 0 0.540 0.887 0.067
C4 0.023 0.041 0.033 0.675 0.732 0.772 0.624 0.748 0.775
C5 0.056 0.040 0.048 0.991 0.998 1.000 0.464 0.112 0.998
C6 0.031 0.059 0.046 0.772 0.905 0.916 0.760 0.786 0.728
C7 0.022 0.046 0.035 0.720 0.810 0.800 0.770 0.830 0.900
C8 0.022 0.044 0.034 0.962 0.679 0.486 1.000 0.668 0.972
C9 0.051 0.063 0.058 0.677 0.860 0.670 0.807 0.772 0.694
C10 0.042 0.050 0.047 0.964 1.000 1.000 0.920 1.000 0.920
CI1 0.042 0.047 0.045 0.857 0.892 0.694 0.707 0.828 0.901
C12 0.030 0.058 0.045 1.000 1.000 0O 0.360 0O 0. 480
CI3 0.113 0.046 0.077 0.600 0.750 0.500 0.600 0.800 0.400
Cl4 0.081 0.041 0.060 0.802 0.774 0.875 0.560 0.665 0.785
CI5 0.067 0.041 0.053 0.862 0.880 0.850 0.850 0.880 0.820
C16 0.056 0.047 0.051 0.600 0.650 0.700 0.800 0.800 0.700
C17 0.076 0.078 0.077 0.850 0.750 0.800 0.900 0.750 0.760
CI8 0.076 0.038 0.056 0.750 0.600 0.770 0.700 0.750 0.740
C19 0.055 0.047 0.051 1.000 1.000 1.000 0.950 1.000 0.950
C20 0.045 0.041 0.043 0.750 0.800 0.850 0.750 0.800 0.660
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Tab.4 Evaluation index grade fit degree of Happiness River
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Tab.5 Evaluation results of Happiness River in Qigihar Areas
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Fig. 1 Evaluation of guidance layer
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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





