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Numerical prediction of material transportation process
in Hiroshima Bay
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ABSTRACT: In order to clarify the seasonal variation of residual curremt and material transportation process in Hirashima Bay,
JAPAN, the real-time simulation of residual current and particle tracking by using Euler-Lagrange model were carried out. The
calculated tidal current and water temperature and salinity showed good agreement with the observed ones. The residual curremts
showed the southward flow pattern at the upper layer, and the northward flow pattern at the lower layer. The flow structure of
residual current in Hiroshima Bay is an estuarine circulation affected by density flow and wind driven current. The residual curremt

plays an important role of material transportation in the bay.
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Fig. 1 Calculation grid system and observation stations in
Hiroshima Bay. NH and XU denote the northern coestal
area of Hiroshima Bay and Kure Bay, respectively.
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Fig. 2 The(a) coordinate system and (b) vertical grid system and
calculation terms in the numerical model.
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Fig. 3 Daily change of (a) air temperature, (b) light intensity, (c)
precipitation and (d) freshwater discharge during the mume-
rical simulation period in Hiroshima Bay.

Table 1 The numerical simulation case of residual current and
material transportation in this study.

Content Residual current Matenal transportation
Summer Wanter Summer Winter
the penod  |July 26~ |Jan.4~ July 26~ |Jan.4~
of simulation Aug.9,l996 Jan.18,1997] Aug.1,1996 Jan.10,1997
Case | o Calculate
W] Fig4a) | Figdb) T Figd(a) | Figdb

*) pis density of seawater, and # is wind velocity of equation (1).
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Fig. 4 Time series of wind velocity of (a) Summer, (b) Winter
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Fig. 5 Comparison of calculated and observed tidal current
ellipses on M, tidal constituent in Hiroshima Bay.
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Fig. 6 Comparison of calculated water temperature with observed
onc in Hiroshima Bay.
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Fig. 7 Comperison of calculated salinity with observed one in
Hiroshima Bay.
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Fig. 8 Calculated residual current in (A)Summer(left) and (B) Winter(right) by the mumerical simulation.
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of 5 cmysec(broken ellipse area).
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Fig. 10 Simulated spatial distribution of material transportation by
the particle tracking.
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