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Tab.1 Parameters in assembling tide velocity
v (m/s) _ < _ <
< o v v 8, ~ 8y, (T) 2g,, =8, (%) Vo (m/s)
0.05 0.05 1 0.2 30, 150, 210, 330 30, 150, 210, 330 0.1, 0.1
0.2 0.2 1 0.2
0.3 0.3 1 0.2
0.9 0.9 1 0.2
0.65 0.65 0.5 0.1
0.95 0.95 0.5 0.1
0.63 0.63 0.3 0.06
1.2 1.2 0.3 0.06
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A study on the relationship between tidal asymmetry and
bed-load transport in estuarine rectilinear current
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Abstract: Tidal current asymmetry is one of the fundamental characters of nearshore tidal wave. In order to inves-
tigate the influence of tidal current asymmetry on net long-term bed sediment transport, the error of bed-load com-
putation that was induced by excluding incipient velocity was studied, while using the Bangnold equation in recti-
linear currents. Furthermore, a quantitative relationship between the tidal asymmetry and the bed-load transport in
estuaries was deduced based on the concept of skewness. It is shown that the result calculated by the Bagnold for-
mula without incipient velocity is approximately accurate in theory, while the ratio of the incipient velocity of
bed-load to the maximum velocity is smaller than a certain value. The relationship derived from the Bagnold equa-
tion and tidal asymmetry shows that the long-term net transport of bed-load is affected by the combination of dif-
ferent tidal constituents as well as that of residual current and tidal constituents. The relationship also gives a con-
venient method to estimate the bed-load transport by harmonic constants of tidal currents. The results obtained

through the relationship well match those directly obtained through the Bagnold equation.
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