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Analysis of Flow Reversal by
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Abstract : The Han River is the only waterway in Korea where estuary is not blocked by dykes so that tidal water is flowing in and out
through the tidal reach. The extreme tidal range in the Yellow Sea causes an intense flood current, stretching over horizontal extents of
tens of kilometers into the rivers. To elucidate the flow reversal by discharge conditions and transient tidal level in the Han river,
numerical simulations were conducted under 7 boundary conditions for two days with 10 minute time step. As the flow conditions
changed from low discharge and high tidal difference to high discharge and low tidal difference, the flow reversals became weaker and
the velocity of forward flow direction became higher due to the increased flow momentums and decreased tidal differences. In the case of
normal flow, the maximum reverse velocity was 0.4 m/s, which was equivalent to the maximum forward velocity. In addition, the pattern
of the development and decay of forward and reverse flow was presented.
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Table 1. Simulation conditions

Run ‘ Discharge conditions
Parameter determination
PD ‘ 3 days from May 4, 2011
Flow reversal

RV1 183.93 m’/s (Normal flow)
RV2 373.66 m’/s (Flood flow)
RV3 700 m’/s

RV4 1,000 m’s

RV5 1,200 m’s

RV6 1,500 m’s

RV7 2,000 m’s
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Table 2, Parameter determination

Roughness Eddy RMSE at RMSE at
) v1s<:051ty Han River Jam-su
Near banks |Other region (m%s) Bridge (m) Bridge (m)
0.030 0.020 4.0 0.098 0.112
0.035 0.025 4.0 0.070 0.084
0.040 0.030 4.0 0.094 0.102
0.035 0.025 2.0 0.185 0.196
0.035 0.025 6.0 0.187 0.187 (a) t=2,540 min.
2011
< May 4 >< May 5 >< May 6 >
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