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Analyses of Southerly Winds along the Kitakami Basin when the Yamase Prevails

KAWAGUCHI Jun,* KUSAKA Hiroyuki** and KIMURA Fujio*#*
(*Graduate Student, University of Tokyo, **Center for Computational Science, Tsukuba University,

***Department of Life and Environmental Science, Tsukuba University)

The Yamase is a cold, humid, northeasterly wind blowing toward the coast on the Pacific side of the Tohoku
region of Japan during summer. However, the Yamase blows in a southerly direction in the Kitakami Basin. In
this study, analyses of data and numerical experiments using the Weather Research and Forecasting (WRF)
model were conducted to determine the reason for this southerly direction.

The results of numerical experiments indicated that the Yamase is southerly in the Kitakami Basin where the
actual topography is reduced to 90% of the average terrain height. Meanwhile, it is easterly in areas of the
Kitakami Basin when the topography is reduced to 80% of the average terrain height. The results of numerical
experiments were consistent with those of mechanical analyses using the Foude number and Rossby number.
Analyses of the Yamase in the Kitakami Basin therefore suggest that its characteristics are influenced by

topographic obstacles and gravitational flow.

Key words: Yamase, channeling effect, Kitakami Basin, topography, numerical experiment, Froude

number, gravitational flow
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Fig. 2 Surface weather chart at 09:00 (JST) on
July 28, 2001
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Fig. 3 Distribution of surface wind observed by

AMeDAS at 16:00 (JST) on July 28, 2001
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Fig. 4 Satellite image of NOAA/AVHRR Ch.2 at
12:23 (JST) on July 28, 2001
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Surface wind in numerical experiment at
16:00 (JST) on July 28, 2001
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Fig. 6 Horizontal wind and potential temperature

(K) of numerical experiment at 16:00 (JST)
on July 28, 2001
(a, line A-B in Fig. 1} b, line C-D in Fig. 1)
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Surface wind in numerical experiment as-
suming 70% of the average terrain height
of the Kitakami Highlands at 16:00 (JST)

on July 28, 2001
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Topography in numerical experiments assuming different topographic condi-

tions

(a: Removing Ouu Mountains; b blocking up Sendai Bay: c¢: connecting Kitakami Basin and

Hachinohe)
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Fig. 9 Surface wind in numerical experiments assuming different topographic con-
ditions at 16:00 (JST) on July 28, 2001
(a: Removing Ouu Mountains; b: blocking up Sendai Bay; c: connecting Kitakami Basin and Hachinohe)

Reprinted from Geographical Review of Japan. Series A, 83-4, 375-383, 2010

20



