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Regression support vector machine for river health assessment and its application

LIU Yan
( Wenshan Branch of Yunnan Provincial Hydrology and Water Resources Bureau, Wenshan 663000, China)

Abstract: A river health assessment index system, grading standards, and a support vector regression ( SVR) river
health assessment model are proposed for health assessment of the Qingshui River in Wenshan, in Yunnan
Province. In this study, first, 13 evaluation indices were selected with the analytic hierarchy process ( AHP) in
terms of hydrology and water resources, physical structure, water quality, aquatic organisms, and social services,
in order to construct a three-level river health assessment index system as well as five-level grading standards.
Then, based on the SVR principle, the random generation and random selection methods were used to construct five
training and testing samples with different capacities in grading thresholds. Five models with different capacity
solutions were developed for the SVR river’ s health assessment. A reasonable output mode was designed, and the
corresponding radial basis function neural network ( RBF) regression model, which showed a good performance,
was built as a comparison model. After the model ran five times stochastically, the absolute value of the average
relative error, the absolute value of the maximum relative error, and the runtime were used to evaluate the
performance of the model in each program. Finally, the SVR model that achieved the desired accuracy was
evaluated and analyzed in a case study. The results are as follows: (1) For either the training sample or the testing
sample, the SVR model in five programs had a higher prediction accuracy and better generalization ability than the
RBF model. Under the same parameter setting conditions, as the sample size increased, the SVR model’ s accuracy
and generalization ability changed insignificantly, while the RBF model’ s accuracy and generalization ability
improved, indicating that the SVR model has higher accuracy and better generalization ability and can be used for
river health assessment, especially in the cases of small samples. In this regard, the RBF model is totally
uncompetitive. (2) The SVR model in the five programs was applied to the evaluation of the Qingshui River during
the period from 2011 to 2012. The results of the survey carried out three times show that the river was healthy, but
nearly sub-healthy.

Key words: river health; index system; grading standards; support vector regression machine; comprehensive
assessment; Yunnan Province
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