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Water Quality Prediction Model in a Lake
by Finite Element Method

(Application to Sapkyo Lake)

Ryu, Byong Ro*, Ahn, Sang Jin**

Abstract

A 2-dimensional pollutant transport phenomenon in shallow reservoirs was analyzed by using

a finite element method. The Galerkin’ s weighted residual method, based on linear interpolation, was
used and a triangle was adopted as an element. The two dimensional Stock’ s equation and the advec-
tion-diffusion equation integrated over depth were used as governing equations. Also the Newton-Ra-
phson method was introduced to solve the non-linear terms of the equation.

The results calculated by the model are in good agreement with the analytical solution for a sim-
plified channel where a known solution is avaiable.

An actual application of the model is attempted for Sapkyo Lake with a consideration of
the influx of the Sapkyo Chun, the Muhan Chun and kogkyo Chun.

Further refined research is needed to evaluate the water quality in the other reservoirs.
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Fig. 1. Coordinate System
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Fig. 2. Finite Element Network of One Dimensional

Rectangular Channel
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Fig. 5. Concentration Profiles Obtained by the Finite Element Method
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