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Application of Back Propagation Artificial Neural Network to
Real Time Analysis and Prediction of the Total Suspended Solids

of the Water in Shimen Reservoir
Jen-Chen Fan  Yu-Lin Chang®® Wen-Jen Yang® Che-Hsin Liu”

ABSTRACT In the management of reservoirs, non-point source pollutions caused by
surface soil erosion are frequently encountered. In order to prevent this kind of problem
and monitor the reservoir at any moment, it is necessary to establish a complete real
time T'SS monitoring system. The data of the water quality of Shimen reservoir used in
this study were provided by the Environmental Protection Administration of the
Executive Yuan, R.O.C., which included electrical conductivity, dissolved oxygen, pH
value, turbidity, temperature, month, and chlorophyll-a, in the period from 1993 to 2005.
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The method of back propagation network was used to perform the training and
improving. From the results, it showed that the variation tendency of real time
suspended solids concentration output estimated by using network agrees well with that
in expected output (R2=0.85, MSE=23.21). When the moving average was used to reduce
the short cycle signal deviation caused by man-made or device causes, the R2 can reach
0.92. When BPN was modified to predict the real time TSS, the results showed that the
predicted variation tendency of TSS in network output agrees well with that in expected
output (R2=0.67, MSE=24.37). It could be concluded that the method of BPN and other
on site digital water-quality auto recorded monitors can be used to rapidly and
accurately estimate TSS.
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