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Application of a Godunov-Type Algorithm to
the Pollutant Transport with Irregular Bedslope

YANG Jin-bo', DUAN Wen-gang' , HUANG Guo-bing' , LI Ding-fang’
(1. Hydraulics Department, Yangize River Scientific Research Institute, Wuhan 430010, China;
2. School of Mathematics and Statistics, Wuhan University, Wuhan 430072, China)

Abstract : A well-balanced weighted average flux (WAF) scheme is proposed for the nonhomogeneous shallow water
equations with pollutant transport. The water surface elevation and water discharge are used as the conserved varia-
bles in the shallow water equations, while the conserved variables and the bed elevation are set on the staggered
mesh. Here, the WAF scheme combined with the HLLC Riemann solver is directly performed for the nonhomoge-
neous shallow water equations with pollutant transport, and the spatial second order central difference approximation
is applied to source terms. Then, it’ s proved that the extended WAF scheme is harmonious in theory. Finally,
several numerical tests about the steady and nonsteady flows over the irregular bottom or with the wet/dry front are
simulated. The results obviously suggest that the WAF scheme is a well-balanced, robust, efficient, and practical

scheme with high resolution.

Key words :shallow water equations; WAF scheme; dam-break ; pollutant transport
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Influencing Factors of Water Temperature Variation near Downstream
Gezhouba Dam in the Yangtze River

XING Ling-hang, LIU Meng-kai, HUANG Guo-bing
(Hydraulics Department, Yangize River Scientific Research Institute, Wuhan 430010, China)

Abstract ; Researches on the influencing factors of water temperature variation near downstream Gezhouba dam
would be conducive to understand the nature of water temperature variation, and is of great significance for the pro-
tection of Chinese sturgeon spawning grounds. In the present research, one-dimensional mathematical model of wa-
ter flow and temperature together with the overall heat budget balance is adopted to preliminarily research this is-
sue. Results reveal that the water temperature near downstream Gezhouba dam is mainly affected by the water tem-
perature in the Three Gorges Reservoir; while other factors such as the inflow heat from Cuntan, the outflow heat
from Three Gorges Dam and the operation mode of Gezhouba hydropower station have relatively less impacts. To be
specific, net radiation heat and vaporization heat dominated the yearly variation of water temperature in the reservoir
both before and after the operation of TGP, but the contribution of air-water heat conduction increased remarkably
after the TGP operation. In November, particularly, heat conduction was the main influencing factor before and af-
ter TGP, but after the operation of TGP with the raising of impoundment level, the proportion of radiation heat and
vaporization heat increased obviously, whereas heat conduction, inflow heat from Cuntan, and outflow heat from
Three Gorges Dam gradually weakened. The operation of TGP have impacts on the contribution of each factor,

hence affecting the water temperature in downstream Gezhouba dam.

Key words ; Three Gorges Project; one-dimensional model of water flow and temperature ; water temperature varia-

tion





