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Fig. 1 Numerical results of a large dam break problem
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Fig. 2 Numerical results of a dam break problem of a near-zero height
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Fig. 3 Numerical results of the 1D dam break problem
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®1 L iRE5H
Table 1 L, errors and orders
EC scheme ES scheme ESL scheme
N X N
L, error order L, error order L, error order
25x%25 8.190 2E-6 - 5.446 3E-4 - 7.302 2E-6 -
50%50 2.055 2E-6 1.994 6 2.641 9E-4 1.043 7 1.573 7TE-6 2.214 2
100x100 5.111 OE-7 2.007 7 1.218 8E-4 1.116 1 3.317 0OE-7 2.246 3
F2 L, RES5H
Table 2 L, errors and orders
EC scheme ES scheme ESL scheme
N XN
L, error order L, error order L, error order
25x%25 3.719 2E-6 - 1.702 0E-3 - 2.194 2E-6 -
50%50 8.969 0E-7 2.051 9 8.571 1E-4 0.989 7 4.724 0E-7 2.2156
100x100 2.266 3E-7 1.984 6 4.204 6E-4 1.027 5 1.140 9E-7 2.049 8
BOI5 HE[-2,2]x[-2,2] L Z4Ep g n)E, Horh iR A mw a2k A
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b(x,y)=1+ 0.0lcos(zx] cos( 5

) , u(x,y,0) =v(x,y,0) =0,

h(x’yao) = 1 + OOICOS(T;C) COS(T;y

]+0.1e“”?, R=/x" +y".

s (] AR 40x40, 31585 1 = 0.1, = 1, CFL &850 0.1, 2R H R A 4.
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Fig. 5 Numerical results with the ESL scheme and the water height for the 2D wave equation
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An Entropy Stable Scheme for Shallow
Water Equations With Source Terms

ZHANG Haijun, FENG Jianhu, CHENG Xiaohan, LI Xue
(School of Science, Chang’ an University, Xi’ an 710064, P.R.China)

Abstract: An entropy stable scheme was developed for the shallow water equations with
source terms, and a lst-order entropy stable scheme and a high-order entropy conservation
scheme were combined with a flux limiter function. The new entropy scheme preserves advan-
tages of both the entropy conservation scheme and the entropy stable scheme, having higher ac-
curacy in the regions of the smooth solutions and capturing shocks accurately while avoiding
non-physical phenomena in the regions of the discontinuous solutions, thus achieves high reso-
lution. The new scheme was successfully applied to calculate the classical 1D and 2D problems.
The numerical results show that the new scheme does be an ideal method to simulate the shal-

low water equations with source terms.

Key words: shallow water equations; entropy conservation scheme; entropy stable scheme;
high resolution
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