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Table1 Basic equations and solutions of the potential flow model
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Table 2 Basic equations and solutions of the Kao model

Navier-Stokes equations Solutions of windspeed (z > h(x,y)+hs)
2
a_u . v@— . w@_\i = F{v-vg)+ Kﬂ u = G(1+VZexp{-V{z-h{x,y }-h)lsinc cos{o+3/4n-vz-hix,y }hs))) (17)
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9z - =-pe (12) u.v.w: Windspeed in x,y-and z directions (m/sec)
Continuity equation K : Coefficient of eddy diffusivity (m?/sec)
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T 3y 3" 0 a3 Ug:Ve : Geostrophic windspeed in x and y directions  (m/sec)
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(Bl « (VhsuVe (15) | g: Gravity acceleration (m/sec?)
. _ 9, h(x,y) : Altitude of the averaged ground surface (m)
(+iVheeney H“—aa(uﬂ\) 16 hs : Thickness of a surface boundary layer (m)
Table 3 Basic equations and solutions of the MASCON model
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B (;x,v,]:v )"'y=0""y=l“2=lfl =(uo.vowo ) 23} | h: Altitude of the ground surface (m)
vler-Lagr angle eg;atlons  : Lagrange's indeterminate coefficient (m?/sec)
u=up + Ja; 3% a) | Mo Gauss precision moduli
Table 4 Basic equations and solutions of the Ekman-potential flow model
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Velocity potential k.1 : Horizontal wave number (B = Yk2+12 )
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Fig.5 The wind vectors in vertical cross section
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Fig.5 (d) Ekman-potential flow model (Vertical direction X 8)
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Fig.13 Comparison of results calculated using Ekman-potential flow model with ones observed using VAD method
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WIND FIELD IN MESO-8 SCALE CAUSED BY OROGRAPHIC EFFECTS
Tadashi YAMADA, Tadashi HIBINO and Makoto NAKATSUGAWA
The authors proposed a new method for calculating the orographicaly induced wind field.

Several methods to calculate the general wind field in mountainous area have been

compared. We adopted as' the model for comparison, Kao model, MASCON model,
potential flow model and the modified potential flow model including Coriolis effects,
which has been newly proposed by the present authors. Using these four models, the
characteristics of wind field numerically calculated for a isolated mountain as a simple case
of topography were investigated, and it was confirmed that only the modified potential
flow (Ekman-Potential flow) model can explain the existence of strong ascending wind at
the right of a mountain, which has been often observed by radars. The effects of complex
topography on wind field were verified, and it was found that the Fourier components with
wave length shorter than about 5 km of the topography has not significant influence to
wind field. By comparison of the results calculated using Ekman-potential flow model
with the observation results using VAD method, it is confirmed that Ekman-potential
flow model can represent actual wind field very well.
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