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[bookmark: _GoBack]Semi-analytical models have been developed to solve the cases not to obtain the analytical solution. This model can be used to approximate solutions in situations has complex modeling conditions through a combination of analytical and numerical knowledge. However, it is a weakness in the case that cannot figure out the method appropriately depending on the modeling condition. Recently, studies have been conducted actively in multi-species transport where a chain reaction, geochemical, and contaminants transport.
