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A STUDY ON THE STATISTICAL RELATIONSHIP BETWEEN
THE SURFACE AND GRADIENT WINDS IN A TYPHOON IN
RELATION TO THE SURROUNDING TOPOGRAPHY

By Takeshi Fujn and Yasushi Mrtsuta

Synopsis

The statistical relationship between the surface and gradient winds in a typhoon in
relation to the surrounding topography is studied. The gradient wind is computed from the
pressure profile of the past destructive typhoons, which is represented with the Schloemer’s
formula. The ratio, Ry, of the surface wind speed, V,, to the gradient wind speed, V., is
computed for wind directions and compared with the topography surrounding the weather
station. The topography is represented by the standard deviation, o, of altitude, 4, of the
ground surface in the windward direction, weighted for the distance from the station.
It is found that R, can be approximated as exponentially decreasing with oy,
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Fig. . The geographical distribution of Fig. 2. The geographical distrbution of
frequency of the winds caused the maximum surface wind
by typhoons in the 10-ranking observed at the stations shown
daily maximum wind speeds. in Fig. . The mountain stations
The weather stations, whichhave are excluded.

the wind records for the shorter
periods than 10 years, are excl-
uded.
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Fig. 3. The distribution of the grid points.

(O denotes the grid points of 1/4
mesh in the third degree area of
the Japanese Land Numerical
Information constructed by the
Geographical Survey Institute,
and x the grid points on the polar
coordinates (7, 8) used in the
present study.
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Table 1. The parameters of the weighting function (Eq2), and
the coefficients for Eq( 7 ) representing the relation between
o and Ry, and the r.m.s. error of Ry for 22 stations in
Japan, n; being 5 km.

Number

Case k n of a b ) r.m.s.
(km) data (X 10™3m™1) error

1 3.0 2.5 28 2.44 0.494 0.138
2 2.0 2.5 43 2.20 0.511 0.115
3 2.0 5.0 51 2.06 0.520 0.112
4 2.0 10.0 55 2.02 0.535 0.115
5 2.0 15.0 57 2,00 0.538 0.113
6 No weight 62 2.41 0.588 0.116
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Table 1.
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