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Seepage mechanics algorithm of water exchange
between channel and phreatic aquifer
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Abstract: Groundwater seepage mechanics model is an important method to calculate the water ex-
change between surface water and groundwater. An analytical solution of the one-dimensional un-
steady seepage flow model near the boundary of a river channel is given by Laplace transform. Based
on the solution and Darcy’s law, a calculation method of water exchange intensity q(¢) between chan-
nel and phreatic aquifer is established. q(z) is equal to the superposition of the independent water ex-
change intensity gy (¢) of the channel level variation H and g.(z) of the diving vertical recharge inten-
sity e. According to the analytical formula of ¢(#), the influence of ¢ on ¢(#) under different combina-
tion conditions of the channel level variation and vertical recharge is discussed. Under certain condi-
tions, q.(¢) can lead to the transformation of q(¢#) exchange properties. The analytical method of aqui-
fer dynamics has clear mathematical meaning, and the required data mainly consist of the dynamic mo-
nitoring data of channel and groundwater levels that are readily available, and the practical application
is simple and convenient.
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