BRI T 2RRIE « $33% - 1996 (Proc.of Environmental Engineering Research.Vol. 33, 1996)

(9) BHFEAHMBERERE W
REFESRIE OBAEE 7 v DR BERE

Precision of Numerical Atmospheric Boundary Layer Model
using Boundary-Fitted Curvilinear Coordinate
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ABSTRCT ; The numerical model for 3 dimensional atmospheric boundary layer was developed using hydrostatic,
momentum and heat transport equations with boundary-fitted curvilinear coordinate along the shore line. The model
was applied to Osaka Bay area for prediction of the sea and land breezes. The horizontal domain covers 100km X
100km, and vertical height is 2600m. The simulations were carried out using the three different mesh grids. One was
the mesh grid fitted to shore line (BFC) and others were the coarse (same mesh as BFC) and the fine mesh grid with
the Cartesian coordinate (CMG; FMG). Both BFC and FMG results agreed reasonably but CMG results were some
different. The results showed that boundary-fitted method could correctly predict in spite of the relatively coarse
mesh grid and consume only one-forth the computer time needed for FMG

KEY WORDS ; boundary-fitted curvilinear coordinate(BFC), atmospheric boundary layer model, hydrostatic
mometum and heat transport equations, coarse mesh grid(CMQ), fine mesh grid(FMG)
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Fig.2 Wind field predicted by model of BFC at 50m, (a) at 13LST, (b) at O1LST.
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Fig.3 Same as Fig.2 but corresponding to the FMG.
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Fig.4 Same as Fig.3 but corresponding to the CMG.
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Fig.5 Comparison of wind velocity with BFC,
FMG and CMG in line 1 of Fig.1(a)
(a) at 13LST, (b) at 01LST.
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Fig.7 Comparison of wind velocity with BFC(---),
FMG(—)and CMG({— )in point A,
(a) velocity of u, (b) velocity of v.
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Fig.6 Same as Fig.5 but corresponding to the line 2.
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Fig.9 Difference of wind velocity (a) and direction (b) between FMG and BFC(—), FMG and CMG(----- ).
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