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TYPHOONS APPROACHING JAPAN AND A NUMERICAL
ANALYSIS OF WIND FIELD IN THEM

By Takeshi Fuii and Yasushi MITSUTA

Synopsis

The tracks of 258 severe and moderate typhoons, which approached the Japanese islands
from 1951 to 1982, are represented as the sequence of mesh points of 1 degree latitude by 1
degree longitude intervals. At each grid point, the forward directions of typhoons are analyzed
statistically according to the direction approaching to that grid point. The method by H. C.
Bijvoet (1957) for estimating the wind over sea is applied to the analysis of high winds in 10
severe typhoons from 1977 to 1982, with data observed at the Buoy Nos. 3 and 4 of the Japan
Meteorological Agency. The values of parameters a; and a, of the Bijvoet’s formula, in non-
steady pressure patterns with large curvature of isobars in typhoons, are estimated much less
than those in quasi-steady pressure patterns with nearly straight isobars, and it seems to be
caused by neglecting the terms higher than the first order differential of pressure gradient force.
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Table 1 A list of typhoons during the period from 1951 to 1982, which maintained the
central pressures below 980 mb and passed through the region bounded by parallels
of latitudes 23°N and 47°N, and circles of longitudes 123°E and 147°E

Year No. of typhoon Year No. of typhoon

1951 4,6,15,17,21 1967 17, 10,13, 18, 22, 28, 30, 34, 38
1952 2,9,14,20,22 1968 2,3, 4 7,10, 12, 13, 15, 16, 19, 21, 23, 24
1953 5,6,7,13,16,18,23 1969 8,9,11,12,14,15,16,17

1954 5,6,12,13,14,15 1970 2,9,10, 11,12, 15,17

1955 7,9, 11,13, 14,20, 22, 23, 25, 27, 28 1971 5,19, 20, 22, 23, 25, 26, 28, 35
1956 6,7,9,12,13,15 1972 6,7,9, 13, 14, 20, 21, 24, 26

1957 5,7,10,13,14,16,19,21 1973  3,6,10

1958 3,9,11,13,17,19, 21, 22, 26, 27, 30 1974 4,8,14,16,18

1959 5,6,7,14,15,18,19,20 1975 3,4,5,6,8,13,20

1960 6,8,9, 11, 14, 15, 16, 18, 21, 24, 25, 26 1976 3,6,7,8,9,12,13,17,22

1961 10, 11, 18, 20, 23, 24, 26, 28 1977 5,9,11,14,16

1962 2, 3 7,9,12,13, 14, 22,24, 28 1978 6,7,8,11,15, 18, 19, 24, 28, 29, 30
1963  2,4,9,11,14,17,18,19,24 1979 10,11, 13, 16, 20

1964 5,9,11, 14, 16, 20, 27 1980 3,10,12,13,16,17,19

1965 6,15,17, 18, 20, 23, 24, 25, 26, 28, 29, 30,32 | 1981 §5,12,15,18,19,22,24

1966 4,10, 13, 14, 15, 16, 18, 19, 21, 22, 24, 26,27 | 1982 4,5,11, 13, 15, 18,19, 21, 23
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Fig. 1 An example of a simplified track of a
typhoon. Solid and broken lines show
the track by the Japan Meteorological
Agency and the simplified one, respect-
ively. Closed and open circles show
the positions of typhoon centers by the
Japan Meteorological Agency and that
by the simplified track, respectively.
Arrow AB points the direction of
typhoon motion approaching the point
B, and arrow BC points the forward
direction from the point B.
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Fig. 2 (a) The distribution of the forward directions for typhoons approaching the grid points to-
ward north-northeast. Arrows point the mean values of forward direction and fan-shape
shows the standard deviation of forward directions. In the area where standard deviation
is zero, no fan-shaped direction is shown. Values in circles are the number of data.
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Fig. 2 (b) Same as Fig. 2 (a), except for typhoons approaching toward northeast
. .
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Fig. 2 (¢) Same as Fig. 2 (a), except for typhoons approaching toward east-northeast
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Fig. 3 (@) Tracks of typhoons to analyze the wind fields with data observed at Buoy No. 3.
Circles show the positions of typhoon centers at 03, 09, 15, and 21 J.-S. T., and values
besides them indicate the central pressures (mb).
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Fig. 3 (b) Same as Fig. 3 (a), except for Bouy No. 4
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Fig. 4 Time changes of data observed at Bouy No. 3 in Typhoon 8218. p, 7, d, and r are pres-
sure, wind speed, wind direction, and distance from the typhoon center, respectively.
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I
Fig. 6 The relation between fo_foe_s; and Ecoeleration per unit mass at Buoy No. 3 in Typhoon 8218. 7
shows wind, and f3 X k, G and R show the Coriolis’ force, pressure gradient force, and friction
force, respectively. -‘T':— shows acceleration. Their relations at the buoy are shifted to the positions
of typhoon centers at the same hours. A dash-dotted line shows the track of typhoon center.
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Fig. 7 The relation between a parameter a, in the Bijvoet’s formula and a radius (r,) of a trajec-

tory of air parcel. A solid line is drawn by a simple linear regression equation.
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Fig. 8 The relation between a parameter @, in the Bijvoet’s formula and a direction relative to
the direction of typhoon motion
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