R AREH KB RAEHR H3B5 B-1 2 4 249
Annuals, Disas. Prev. Res. Inst., Kyoto Univ., No. 33 B-1, 1990

INITELEDORFRDO Y 2 2V — ¥ 3 ViDL T

#

e R EM-HO RE-BH FET - GH

NUMERICAL SIMULATION OF WIND FIELD OVER
THE COMPLEX TERRAIN

By Yoshikazu Sasaki, Munehiko Hicucni, Yurie HETA

and Yasushi MrTsuta

Synopsis
The 3-Dimensional MASCON (Mass Consistent) model with z* coordinate system is applied
to wind fields over a small scale complex topography. The topography under study is a deep
strait valley flowing into the sea. A wind field around the valley is simulated by using the AMe-
DAS wind data over the area of about 10* km? and then the detailed wind distribution is com-
puted from the results. The simulated field agrees qualitatively with an observed wind field, but

not so well quantitatively.
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4C) » o, MELELHEMRE 10m/s, R AER  Fig. 1. Map of topography for the uniform
400m & LTHL4E185, UL, BB, al wind model. Contour interval is 10 m.

The rectangle on this map indicates the

L LT ofEZRAWIEE =7 v OFERIZPIR L . -

) 3 i area displayed in Fig. 2. The place
Be - T, SHE, BODRKEDG S o %25 marked by &) is the grid point correspo-
EED T, HEKERIL a=1.4 O & HTHE nds to the wind observation point.

Table 1. Constants given for the MASCON model

Number of horizontal grid points : 67 X 67

Number of vertical layers : 8

Horizontal grid interval : 50m

Vertical layer thickness : 14m, 16 m, 30 m, 60 m, 120 m, 260 m, 500 m, 1000 m (upward)
Upper boundary condition : H=2000 m

Upper limit of calculation region : fixed (inversion layer/non vertical flow)

Lower boundary condition : fixed (topography/non cross surface flow)

Initial wind field : horizontal and uniform, velocity U=10 m/s

Initial wind directions : 300°, 320°, 330°, 340°, 350°, 0°, 10°, 20°, 30°, 40°, 60°
Modification coefficient a=a,/a,=2.5
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An example of simulated wind field.
Initial wind direction is 330°. Only the
Central region of the model domain is
shown.
The arrow with the length same as one
grid interval indicates 10 m/s.

Map contour interval is 50 m.
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Fig. 4. Horizontal wind profiles on the AB-line

THADFH B> TOE T LERDAHHEMOR (cf. Fig. 2) at an altitude of 45 m. Ho-
RROMEICLZHDTHEELTNE. LhL, rizontal axis means the place on the
HERBEDIFIIZIZ O LS BEHIIA ORI, & AB-line. Vertical axis means the ratio
N, SgERW =T L OMEERMIC L BEI%T 3 between simulated and initial wind vel-
. N ocity. Numbers on (beneath) each line
cBONZ. —F, DHHRICHTEABT 4 v L show initial wind directions.
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Table 2. Constants given for the MASCON model with vast calculation region

Number of horizontal grid points : 60 x60

Number of vertical layers : 8

Horizontal grid interval : 1730”7 (lon., =2266 m) x 1’ (lat., =1849 m)

Vertical layer thickness : 14 m, 16 m, 30 m, 60 m, 120 m, 260 m, 500 m, 1000 m (upward)
Upper limit of calculation region : H=2000 m

Upper boundary condition : fixed (inversion layer/non vertical flow)

Lower boundary condition : fixed (topography/non cross surface flow)

Interpolation factors 1 §=2.2%10"9 (bottom layer), §=2.2 x 10-11 (top layer)

Observatory num. for interpoaltion: N=4 (bottom layer), N=3 (top layer)

Modification coefficient : a=a,/a;=10.0
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An example of AMeDAS wind/temper-
ature data plotted. Time of observation
is 22: 00JST, 18 Nov. 1988. The rec-
tangle on this map indicates the calicul-
ating domain for the vast region wind
field simulation.
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Fig. 6. (a) Initial interpolated wind field at the bottom layer (7m). AMeDAS wind data are
superimposed. ) shows the place of Amarube district. Contour interval of the map
is 200 m.
(b) Simulated wind field at the bottom layer. Other notations are same as Fig. 6. (a).
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Table 3. Constants given for the MASCON model with small calculation region

Number of horizontal grid points : 67 X 67

Number of verticallayers : 8

Horizontal grid interval : 50m

Vertical layer thickness : 14 m, 16 m, 30 m, 60 m, 120 m, 260 m, 500 m, 1000 m (upward)
Upper limit of calculation region : H=2000 m

Upper boundary condition : fixed (inversion layer/non vertical flow)

Lower boundary condition : fixed (topography/non cross surface flow)

Modification coefficient Ca=a,fay=2.5
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(a) Initial interpolated wind field at the bottom layer (7 m) for small region model.
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(b) Simulated bottom layer wind field. Other notations are same as Fig. 8. (a).

The arrow with the length same as one grid interval indicates 10 m/s.

of the map is 50 m.

Fig. 8.
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