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Solution and simplified conditions of one-dimensional

water quality model in the limited period source

WU Zhouhu
(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266033, China)

Abstract: The solution of one—dimensional water quality model in limited period source the criteria for sim-
plifying the model as instantaneous source are very important to calculate accidental discharge of sewage in
emergency. Analytic solutions of pollutant concentration distribution in rivers are given using variable substi-
tution and Laplace transform method under the condition of equal intensity limited period source. The consis-
tency between the above analytic solution and comparable analytic solutions are discussed under different
simplified conditions. The Discharge number, W,=u’ty/D., is defined. The critical time, #(W,), is given in
which limited period source can be calculated by using instantaneous source. The simplified criteria are
when diffusion time ¢< 1, the concentration distribution formula of limited period source is used and when
t=1;, the formula of instantaneous source is used.

Keywords: environmental hydraulics; limited period source; instantaneous source; water quality model of

river; Laplace transform;c oncentration distribution; critical time; simplified criteria
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