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Discrete method for Saint-Venant equations based on
flux difference splitting scheme
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Abstract In order to improve the precision of one-dimensional river models a high-precision discrete method for the
Saint -Venant equations which has a strong theoretical basis and is stable in computation was proposed through
combination with the numerical techniques of limiter and entropy correction based on the flux difference splitting scheme
from the perspective of wave conservation. A case study of one-dimensional dam-break modeling shows that the method is
reliable and stable when dealing with shocked flow. The results of verification by an experimental flume with steep slopes
show that the method has high precision in simulating transcritical flow. The method is effective and can be used for one-

dimensional flow simulation.
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Table 1 Elevation distribution at bottom of flume m
x 0 176 248 368 392 416 456 504 528 552 568 584 664 768 848
z, X 5.00 3.20 3.60 2.62 2.80 2.60 3.10 2.34 2.58 2.12 2.25 1.91 2.40 1.20 1.73
x 968 992 1016 1056 1104 1128 1152 1168 1184 1264 1368 1384 1416 1480 1600
zn X 0.76 0.93 0.74 1.24 0.48 0.72 0.26 0.39 0.06 0.54 -0.66 -0.52 -0.82 -0.82 -1.62
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Fig. 3 TIrregular channel flow simulated by steady flow in flume
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