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Explicit Difference Method for One-Dimensional
Convection Dispersion Equation and its Convergence Analysis

Zhang Liting, Jiang Zhenzhong, Zhang Shaoxiong, Qi Qinglan

(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract ; In this paper, some characteristics of one-dimensional convection-dispersion equation were
comprehensively analyzed. In addition, it was considered that the velocity term coefficients and disper-
sion coefficients in the difference scheme vary with the location of spatial nodes. Besides, the corre-
sponding difference schemes in different seepage directions were given, and the corresponding conver-
gence conditions were also derived. Moreover, the effect of boundary concentration attenuation was con-
sidered. Finally, the method was applied to a practical case. It was found from the calculation results
that when the convergence conditions were satisfied, the variation values of concentration in time and
space could be calculated. Furthermore, the final results were convergent, but if the corresponding con-
vergence conditions were not satisfied, the calculation results were not convergent. The method presen-
ted in this paper can solve the analytical solution of one-dimensional convection-dispersion equation. The
method is simple and practical, and the spatial distribution of concentration in each iteration step can be
easily understood.

Key words: convection dispersion equation; explicit difference method; convergence condition; for-

ward percolation;reverse percolation; boundary attenuation factor



