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Fig. 3 Comparison between numerical results and field data
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Tab. 1 Comparison of tidal ellipticity (K value)
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Fig. 4 Computer plots of calculated tidal current
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Fig. 6 Computer plots of wave induced longshore current. -
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Tab. 2 The comparison of wave induced current calculation
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THE NUMERICAL MODELING OF LONGSHOREfCURRENT
OF GUANHE RIVER ESTUARY

Zhang Dongsheng, Xie Jinzan

(Hohai University, Nanjing)

and
Zheng Xiaoping

(Planning Committee of Min];iang River, Fuzhou)
ABSTRACT

The Guanhe River estuary, which has an irregular geometry and bottom topography
complicated by the entrance bar, is open to the South Huanghai Sea (Yellow Sea). Tides
enter the estuary up to the top at which four sluices were set up. Freshwater enter through
sluiceg during flood periods, and mix with sea water within the inner part and the outer
part of the estuary. The dominant wind influencing Guanhe River estuary is from NE, and
wave induced current is expected from SE to NW. The longshore current of Guanhe River
estuary, which includes tidal current, run-off and wave induced current, plays an important
role in the formation of the entrance bar. Numerical simulation has been carried out for the
Tidal current considering the influence of run-off and wave induced current. Some results of
model verification and current calculation are presented here in the hope of giving a reaso-
nable explanation of the entrance bar formation.

The modeled domain included a trapezmd regxon 60 km by 40 km for the outer part of
the estuary and a river section with three crosspoints at the upper end for the inner part.

The computation was performed by 1D explicite characteristic difference model for the
inner part and 2D 3 nodal finite element mode! for the outer part. Wave induced -currents
were calculated by considering radiation stress terms in the equation set.

There is a close agreement between computed tidal current and the field data. The fi-
eld data used for verification were derived from the observation of Guanhe River estuary in
July 1985. The agreement between computed and observed currents is strong with regard to
phase, flow direction and occurrences of strong and weak currents. However, the modet
generally underestimates the magnitudes of the currents of the entrance area especially du-
ring neap tides. The computed residual currents are in good agreement with those derived
from observation. The wave induced currents were simulated and the simulated results are
in good agreement with the results calculated by different formula.

The computed current charts in the outer part, including those obtained with finer grids
in the region surrounding the entrance bar, are presented, It is noticed that the existence of
the river channel must influence the current pattern of the region around the entrance, alth-
ough river discharge variations under normal condition have less importance to current pat-
terns of the outer part. There is a small velocity area near the entrance bar. The small ve-
locity area discovered by the tidal current simulation presents a. reasonable explanation about
the ‘mechanism of the formation of the entrance bar.:



