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A modified lattice Boltzmann model for shallow water flows

CHEN Wenwen', ZHANG Wenhuan'>", WANG Yihang'?, ZHU Qiaoli'
( 1.School of Mathematics and Statistics, Ningbo University, Ningbo 315211, China;
2.Ningbo Collaborative Innovation Center of Nonlinear Hazard System of Ocean and Atmosphere, Ningbo 315211, China )

Abstract: A modified lattice Boltzmann model is proposed to simulate shallow water flows. The new model
introduces an adjustable parameter in the relationship between the viscosity coefficient and the dimensionless
relaxation time by adding a correction term to the evolution equation, so that the dimensionless relaxation time is
adjustable when the viscosity coefficient is fixed. In order to verify the accuracy and stability of the model, the
flow around the cylinder and the discharge-driven shallow water flow without external force is simulated. The
numerical results show that compared with the previous approaches, the proposed model is improved not only in
accuracy, but also in computational efficiency and stability.

Key words: lattice Boltzmann model; shallow water equations; dimensionless relaxation time; stability;
boundary conditions
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