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Fig. 1 The time-hight cross section of the observed
wind at Kyoto Univ (upper). The time varia-
tion of wind at Sakyo (lower), on 31 July 1995.
From Takada and Tanaka (1996)
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Table 1 parameters used in the 2-dimensional land-sea breeze numerical experiments.

initial atmospheric pressure at ground 1013.0hpa

initial base state static stability N=0.01/s

initial ground air temperature 297K

initial ground surface temperature 290K

initial sea surface temperature 297K

start time 21 May 0800(local time)
duration of numerical experiment 24 hours

big time step 2.08

small time step 0.58
horizontal grid increment 1.0km

number of horizontal grid points 250

vertical grid increment 10m(lowest level)~300m(highest level)
number of vertical grid points 30

lateral boundary condition

upper & bottom boundary condition

sero gradient

rigid

Reyleigh dumping

turbulent closure scheme

over 3.0km
1.5-order TKE
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Table 2 Terrain conditions used in the experiments. Each mountain has the width of 10km from one mountain-

foot to another.

coast-peak distance

mountain height

number of mountain
RUNO 0(flat)
RUN1 1
RUN2 2
RUN3 1
RUN4 2

10km 400m
10km,35km 400m
10km 200m
10km,35km 200m
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Fig. 3 Calculated potential temperature (left) and horizontal wind velocity (right) for RUNO.
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Fig. 5 Same as Fig.4, but for RUN2.
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Fig. 6 Time variations of horizontal wind velocity at
15.5km inland from the coast line for all ex-
periments. Positive value corresponds to land
breese (or upslope wind), and negative value
to sea breese (or down slope wind). Left is the
height of 16.3m, Right,292.9m
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Fig. 7 Vertical profiles of the horizontal wind at
21:00 for all experiments. Inland-side moun-
tain foot locates at 15.5km from the coast line.
Sea-side mountain foot at 4.5km.
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Fig. 8 Hydrostatic single-layer flow over obstacle.
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Fig. 10 Horizontal wind velocity averaged in the con-
stant horizontal mass flux layer for RUNO1
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imum absolute value of mass flux from sea, -
1052.1kg/ms in this case. Solid line indicates
the top of the averaging layer and dashed
line, the top of the seabreeze layer.
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Fig. 9 Vertical integrated horizontal mass flux on the x-z plane for RUN1 and RUN3.
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Fig. 11 Flow regime chart for hydrostatic single-
layer flow over obstacle.
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Numerical experiments on the seabreeze over mountain

Takuji HATAKEYAMA®* and Masaaki TANAKA
* Graduate School of Science, Kyoto University

Synopsis

Takada and Tanaka(1996) observed the strong lower easterly winds, which sometimes exceed 10m/s,
over the Kyoto Basin in the afternoon durig summer season. They considered this easterly wind to be
the lakebreeze of Lake Biwa, which is cooled by the seabreeze of the WakasaBay.

To investigate the dynamics of intensification of this easterly wind, the two-dimensional numeri-
calseabreeze experiments over ideal mountain are carried out. When well developed seabreeze goes over
mountainit is intensified around the mountain-foot of inland-sideand weakened around the sea-side. The
characteristics of the flow are like transitional one of the shallow water flowing over the obstacle.

Keywords: Seabreeze,The Kyoto Basin,Numerical experiment, Air-flow over mountain
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