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Theoretical analysis and the classification of pollutant mixing zone considering variation

of flow velocity and lateral diffusion coefficient in rivers

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

Abstract: Average velocity and lateral diffusion coefficient of the river section can not well reflect on the
characteristics of the pollutant advection—diffusion near the discharge bank, because the middle deep slot
and the far-shore topographic changes of the wide shallow river have little effect on the pollutant mixing
zone near the discharge bank. Based on the analysis of the synchronous observation data of the sewage mix-
ing zone at Huangshaxi in the Yangtze River during a flat water period, the lateral exponential distribution
of depth-averaged flow velocity and the two—dimensional transformation formula of the lateral diffusion coeffi-
cient are proposed. Under the condition of stable point source on the straight bank of the wide river, the
analytical solution of the concentration distribution of the two—dimensional advection—diffusion equation with
variable coefficient was solved, and the concentration distribution characteristics were analyzed. On this ba-
sis, the theoretical formulas of the maximum length, maximum width, and corresponding longitudinal coordi-
nates and area of the pollutant mixing zone were derived, and the boundary normalized (equal concentra-
tion) curve equation of the pollutant mixing zone was given. The influence of the distribution characteristic
parameters (m, n and «) of the depth—averaged flow velocity and the lateral diffusion coefficient on the
morphology of the pollutant mixing zone was discussed. The classification, shape characteristics, classifica-
tion conditions, and variable lateral diffusion coefficients estimation methods of the pollution mixing zone
on the river bank were proposed. The example shows that the a-I type pollutant mixing zone, boundary
curve equation, and geometrical characteristic parameters can characterize the isoline shape of the CODc,
field observation of the sewage mixing zone at Huangshaxi in the Yanglze River during a flat water period.

Keywords: river shore discharge source; exponential law of the flow velocity; variable lateral diffusion coef-

ficient; concentration distribution; pollutant mixing zone; geometric characteristics; classification conditions
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