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NUMERICAL ANALYSIS OF CHARACTERISTIC LOCAL WINDS
IN NOHBI PLAIN, JAPAN, USING A MESO-SCALE
METEOROLOGICAL MODEL WITH k-¢ TURBULENCE MODEL
- TOPOGRAPHY EFFECTS IN VARIOUS SPATIAL SCALES -

JEEEEE * . WA Bk BARAZ * *
Toshihiro KITADA, Kiyoshi OKAMURA, Hisayuki TAKAGI

ABSTRACT: Local winds provide important background for atmospheric environment through transport
of pollutants, heat etc. Thus, urban and regional planning arc required to take these winds into account
for creating better living space with energy—saving ways. By understanding the mechanism of the winds
system in a particular region, we can better estimate possible influence on climate of our planning activity
such as urbanization. In this study we investigated how the local flow system in Nohbi plain is affected
by topography of various spatial scales, the topography ranging from local coast line to the large mountain
range of the size of the Japanese Alps. Using a meso-scale meteorological model which includes k-¢
model for turbulence, the development-mechanism of sea breeze system in the plain area was clarified.
One of the major findings is that the local circulations of valley winds and plain-plateau winds, caused
by the Japanese Alps, i.e. the largest scale topography considered, dominate flows over Nohbi plain by
strongly heating air mass there during daytime, although the mountains is quite far from the plain, i.e.
located more than 100 km north—east to the plain.

KEYWORDS: Local wind, Sea breeze, Regional planning, Meteorological model, k—¢ model.
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Fig. 1a. Calculation domain for Case 1 and 2. Lati- Fig. 1b. As in Fig. 1a but for Case 3 and 4.
tude and longitude at the south-west and the north—  gqth—west corner: (33.4°N, 134.9°E),
cast comers are: (34.5°N, 136.4°E) and (35.7°N, north—ecast corner: (37.7°N, 141.3°E).
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Fig. 2. Temporal change of the measured surface winds for a typical land and sea breezes
day: May 17, 1985 (Mori et al.'%). (a) 1200 LST, (b) 1500 LST, (c) 1800 LST, and (d) 2100
LST.
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Fig. 3. Computed winds and potential temperature (K) at a height of 30 m above ground at
1800 LST. (a) Case 1, (b) Case 3 (partial arca: the arca circled with dashed line in Fig. 1b),
and (c) Case 3 (whole area: the area shown in Fig. 1b). Contour interval is 1 K.
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