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ABSTRACT

With the great concern for the potential effects of arsenic on human health and the
environment, there is a growing need for efficiently determining and modeling the presence
and amount of arsenic in the ecohydrogeological systems. In this study, we construct the
ANNs model to complete the lost arsenic data according to the relationship of the arsenic
concentration of the monitoring wells in the region. The results offer the realization for the
arsenic variation and keep the safe from the resident ingesting and usage of the groundwater.
Blackfoot disease was once common on the southwestern coast of Taiwan, especially in the
alluvial fan of Chou-Shui River. In order to monitoring the arsenic concentration, the Water
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Resource Agency has setup twenty-eight water quality wells which distribute in coastal area
in Yun-Lin county from 1992 to 2005. However, some water quality data were lost or not record
because of the man-made and money factors. The lost data affect the development of the
arsenic associate research. Therefore, we choose this region as the example to construct ANNs
model to estimate the lost arsenic data.

Due to sparse and lost data, there are not steady and over-fitting problem in the process
of constructing the ANNs model. To solve the problems, we first apply cross-validation to
assure the architecture of the model and adopt the modify-objective function to search the
optimal weights. It is proven that these two methods can reduce the unsteady and over-fitting
problems. The results have been apparently improved the realization of the spatial-temporal
distribution of arsenic. Based on the results, the risk of ingesting the high arsenic groundwater
can be decreased to reach the goal of efficiently controlling and usage of the groundwater.

Keywords: Arsenic, Groundwater, Artificial Intelligence (A.L), Artificial Neural Networks
(ANNSs), Modify-objective function.
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