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Application of Support Vector Machine in the
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Abstract: [Objective] Oweing to the fuzziness of the affecting factors and uncertain relationship be-
tween the factors and groundwater quality levels, the theory of Support Vector Machine(SVM) is intro-
duced to study the groundwater evaluation, so that the groundwater quality evaluation, and the develop-
ment and utilization of groundwater resources of Yangmaowan Irrigated Area could be improved. [Method])
Choosing the Classified-Support Vector Machine (C-SVM) and Gauss kernel function, using the data of
Yangmaowan Irrigated Area,groundwater quality is evaluated. And the result is compared with the one of
Synthetical Index Method and BP Artificial Neural Network (BP ANN). [Result] From the result of
groundwater quality evaluation of Yangmaowan Irrigated Area,we can see that,the groundwater should be
protective development. The results from 3 different methods are similar, but comparing with Synthetical
Index Method.,the calculation of SVM is faster and easier to achieve on the computer;and comparing with
standard BP ANN, SVM is more accurate, faster, and need fewer parameters. [Conclusion] The method
based on SVM can translate nonlinearity to linearity, so it can avoid over-fitting problem. Besides, it also
has better generalization ability and handling ability with small sample data. Apparently,it can also improve

the accuracy effectively and simplify the calculation. Overall,SVM is a new way to evaluate the groundwa-
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Table 2 Water quality monitoring data of Yangmaowan Irrigated Area mg/L
5 R ” N | . -
Number Total hardness Na Fe™ (Fe'™) NHy c SOt
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Table 3 Comparasion of different methods for the assessment of groundwater quality

T T TE| 5 Number of well

Method Ttem 368 370 371 372 512
rEA R HUE Result 1.09 2. 87 1.06 0.81 1.91
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BP ANN 75 YL 9% Water pollution level 1 \ i} I} v
7 R L #{H Result 3 5 3 2 4
SVM J5 L4 4% Water pollution level I vV il Il v
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Command Window

TRAINGD, Epoch 0/100, MSE 11.8T37/1e-005, Gradient 1821.76/1e-010
TRAINGD, Epoch 507100, MSE 1.4/1e-005, Gradient 8 95103e-011/1e-010
TRATNGD, Minimum gradient reached, performance gosl was mot met.
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Fig.2 Abnormal result of BP ANN
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