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Multi-component pollutant transport and attenuation reaction model coupled with high-efficiency and high-
precision hydrodynamic model / LUAN Guangxue, HOU Jingming, YANG Lu, LI Bingyao, GUO Minpeng, DU
Ying’en, MA Xin ( State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi'an University of
Technology, Xi’an 710048, China)

Abstract: In order to better simulate the multi-component pollutant transport and attenuation reaction process in water
pollution events, a two-dimensional hydrodynamic model based on the graphics processing unit ( GPU) acceleration
technology was fully coupled with the multi-component pollutant transport and attenuation reaction model. By improving the
model source code, an attenuation term and a reaction term were embedded in the pollutant transport control equation. The
high-performance coupling model can be applied to the whole process of flood evolution in rivers with complex terrain
features in a large area and multi-component pollutant transport attenuation and mutual reaction processes. The GPU
technology was used to accelerate calculation. The coupling model was applied to a static water case with an ideal terrain,
river inflow with a complex terrain, and dam break with a complex terrain. The results show that the numerical and
analytical solutions of the multi-component pollutant transport and attenuation reaction process in the ideal case are basically
consistent. The results in the inflow and dam break cases are in line with the actual physical processes, and the model runs
fast with high calculation efficiency. Thus, the model can be used to simulate accidental water pollution incidents
reasonably and efficiently and conduct early warning and assessment.

Key words: multi-component pollutants ; attenuation reaction; transport process; GPU parallel computing technology ; two-

dimensional hydrodynamic model
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Fig.1 GPU accelerated calculation flowchart
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Fig.2 Change process of attenuation of

single-component pollutant concentration
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Fig.3 Comparison of numerical and analytical
solutions of multi-component pollutant

interaction in static water flow field
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