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Abstract: In this paper, a 2D bi-directional wave-current
coupled model in Haitan Bay was set up based on the MIKE 21
SW wave module and FM current module. The effects of wave
and current interactions were incorporated by extracting the
radiation stresses from wave simulations into FM model, and
extracting the water levels and velocities from flow
simulations into SW model, respectively. The flow fields and
wave fields in Haitan Bay under pure current and pure wave
condition were simulated respectively, and calibrated by the

field measured tidal flow and wave data. Then, the well
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validated models were employed to model the flow fields and
wave fields under wave-current interaction. The results show
that the wave-current interaction has a great influence on both
flow velocity and wave height and the wave height
significantly increases if the wave and current are in the
opposite direction; the decay rate of wave height in the
inshore area in both flood current and ebb current is in
accordance with that in pure wave condition; the position for
the wave height that begins to decrease in ebb current is
obviously earlier than that in flood current; the radiation
stress has a significant influence on the flow velocity in the
wave breaking zone.
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Fig.10 Profiles of flow velocity at maximum flood and ebb tide in inshore area
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Tab.3 Wave height, water depth and their ratio along P2 profile
BEEE/m BEUKE dis/m FEAER Hicwd/m Hitood/ diiood FESUKE dav/m  FERPH Hen/m Hay,/dab

0 0 0
15 0.03 0.02 0.63 0.01
90 0.19 0.11 0.58 0.01
135 0.72 0.38 0.53 0.11 0.08 0.73
180 1,52 0.76 0.50 0. 63 0. 34 0,54
225 2.34 1.15 0. 49 1.38 0.73 0.53
270 5.14 1.31 0. 42 2.18 1.08 0.49
315 3.90 1.31 0.34 2.94 116 0. 40
360 4.55 1.31 0.29 3.59 1.16 0.32
405 5.17 1.31 0.25 1.21 1.15 0. 27
450 5.78 1.33 0.23 4.82 115 0.24
495 6. 37 1.35 0.21 5.42 116 0.21
540 6.97 1.37 0.20 6. 01 1.17 0.19
585 7.50 1.40 0.19 6. 55 1.19 0.18
630 8. 04 1,42 0.18 7.08 1.20 0.17
675 8. 52 1,44 0.17 7.56 1.21 0.16
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