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Table 1 Pressure profile formulae (after Schloemer,

1954) (Here n, i and j are experimental con-
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Table 2 A list of 62 typhoons used for the objective analysis of pressure pattern (landed 1951-1994 with central
pressure less than 980 hPa). (The area A means Kyusyu, B Kinki and Shikoku and C Tokai and Kanto

Districts)
Year Typhoon  Area of At the Time of | Year  Typhoon Area of At the Time of
Name Number Landfall Lnadfall Name Number Landfall Landfall
Ap T'n Ap Tn
(hPa)  (km) (hPa)  (km)
1951 KATE  ---- B 30.8 73 1971 OLIVE 7119 A 32.7 45
1951 RUTH ——== A 51.7 85 1971 TRIX 7123 A 441 176
1953 TESS 5313 B 42.6 95 1972 TESS 7209 A 21.0 96
1954 GRACE 5405 A 31.8 56 1972 HELEN 7220 B 52.3 76
1954 KATHY 5413 A 41.0 35 1974 POLLY 7416 B 31.5 78
1954 JUNE 5412 A 23.5 114 1975 RITA 7506 B 32.2 95
1954 MARIE 5415 A 25.9 112 1976 FRAN 7617 A 40.3 86
1955 LOUISE 5522 A 83.8 138 1979 OWEN 7916 B 51.9 60
1956 HARRIET 5615 C 52.0 67 1979 TIP 7920 B 4.9 299
1957 BESS 5710 A 49.2 111 1980 ORCHID 8013 A 18.7 105
1958 ALICE 5811 C 28.6 113 1981 OGDEN 8110 A 35.2 51
1958 HELEN 5821 C 53.6 152 1981 THAD 8115 A 36.3 248
1958 IDA 5822 - C 45.2 55 1982 CECIL 8210 c 22.0 103
1959 ELLEN 5906 B 25.3 184 1982 ELLIS 8213 A 41.4 89
1959 VERA 5915 B 79.4 78 1982 JUDY 8218 C 28.7 111
1960 DELLA 6016 B 30.5 159 1982 KEN 8219 B 29.1 112
1961 NANCY 6118 B 63.6 60 1983 ABBY 8305 C 19.8 77
1961 VIOLET 6124 C 25.0 94 1985 TIRMA 8506 C 31.2 74
1963 BESS 6309 A 30.1 88 | 1985 PAT 8513 A 55.1 58
1964 KATHY 6414 A 41.3 85 1987 KELLY 8719 B 37.0 115
1964 WILDA 6420 A 83.9 49 1989 ROGER 8917 B 22.7 93
1965 JEAN 6515 A 50.9 - 26 1990 WINONA 9011 C 26.7 30
1965 LUCY 6517 C 34.7 . 22 1990 Z0LA 9014 B 28.5 42
1965 SHIRLEY 6523 B 59.3 62 1990 FLO 9019 B 30.7 76
1965 TRIX 6524 C 40.1 94 1990 PAGE 9028 B 37.2 155
1966 1IDA 6626 C 43.1 53 1991 KINNA 9117 A 41.9 60
1967 DINAH 6734 B 39.3 55 1991 MIREILLE 9119 A 66.2 80
1968 MARY 6804 B 20.2 218 1992 JANIS 9210 A 45.6 67
1969 CORA 6909 A 45.3 61 1993 YANCY 9313 A 75.2 64
1970 QLGA 7002 B 29.0 69 1994 ORCHID 9426 B 40.6 119
1970 WILDA 7009 A 45.8 56
1970 ANITA 7010 B 45.5 68
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GRADIENT WIND /\Ap= 50(hPa)
rm= 30.0(knm)
—C= 0(km/h)

rm= 530.0(km)

GRADIENT WIND /r pp= 50(hPe)
C=_50(kn/h)

S~ Li=200kn

Fig. 1 a,b Gradient wind pattern in m/s for the ty-
phoon with 4 p= 50 hPa and =50 km at N35 °,
a) upper; stational, b) lower; moving with speed of 50

km/hr to the direction shown by the arrow.
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Fig.2 Variation of the ratio G(=Vs/V,) with distance
from the center x(=t/ry,,) for (a) Typhoon 7705
{(upper) and (b) Typhoon 7709 (lower).
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Fig. 4 Typical tracks of severe typhoons hitting Japan,
(after Rikanenpyo, 1997).
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Fig, 5 Sections for typhoon positioning (The numer-
als in the section is the number of typhoons with
central pressure less than 980 hPa in the section for
1951-1994).



Table 3 Statistics of parameters of the typhoon translation predicting equations (Eq. 14) for each section (1951-

1994),
lat. long number Cx Cy
of
¢ A cases COI. A B. D cor, Az B D
(N) (E) coeff. (km/ h) {km/ h) coeff. (km/ h} {(km/ h)
23-25 123-127 255 0.90 0.92 I. 44 7.10 0.73 0.77 2. 92 5. 65
127-131 262 (.93 1. 00 1. 40 6. 41 0. 80 0.90 1. 96 5 71
131-135 18 0.91 0. 97 1. 06 7.08 0. 82 0.90 2. 31 4, 89
135-139 149 0. 92 0. 91 1. 29 6. 74 0. 80 0. 90 2. 78 6. 49
139-143 120 0.91 0. 94 0. 91 7. 35 0.78 0. 33 2.78 6. 06
141-147 132 0.92 1. 02 0. 94 6. 34 0. 81 0. 82 3.25 5. 57
25-27 123-127 198 0.85 0. 87 0.13 7. 94 0. 70 0.74 3. 47 7. 43
©127-131 218 0.93 1. 01 1. 88 1. 31 0.73 0. 81 2. 75 7.12
131-135 176 0.92 1. 02 1. 60 7. 49 0. 82 0. 85 2.45 - 5.46
135-139 146 0. 91 0. 99 1. 66 8. 65 0. 82 0. 85 3.52 5.92
139-143 137 0.94 1.04. 1.26 6. 55 0. 86 0. 88 2. 48 5. 63
141-147 138 0.95 0. 99 0. 74 6. 34 0.87 0.91 1. 54 5.52
27-29 123-127 143 0.88 0. 96 2. 38 7.47 0.81 0.87 - 2.18 5. 60
127-131 194 0.90 0. 97 2. 22 7.18 0.78 0. 77 3. 37 6. 69
131-135 197 0.93  1.09 2.23 7. 71 0.73 0. 84 311 6. 84
135-139 166 0.92 0.95 1. 00 8. 66 0. 88 0.94 0.99- 6.27
139-143 132 0.94 1. 00 2.09 8. 52 0. 84 0. 94 1.58 6. 32
141-147 156 0.91 0.96 0.79 9.25 0. 85 1. 03 0.08 6. 80 .
29-31 123-127 127 0.91 1. 03 2. 40 7.52 0.72- 0.81 3. 66 7. 10
127-131 194 0. 87 0.99 2. 48 8.53 0. 79 0. 90 2.23 7.05
131-135 201 0.92 1. 06 2. 14 9. 01 0. 85 0. 97 1. 68 6.5
135-139 148 0.93 1. 01 2.55 10.00 0.75 0. 84 2.53 9. 45
139-143 148 °0.93 0. 96 1. 44 9. 05 0. 85 0.95 0. 86 6. 87
141-147 116 0. 93 1. 06 2. 64 8. 39 0.79 0. 81 3.10 7. 93
31-33 123-127 85 0.93 0.98 2. 28 6. 33 0. 81 0. 93 2. 34 6. 18
127-131 142 0.91 1. 00 1. 74 7.12 0.83 0. 88 3.02 7.05
131-135 164 0. 87 1. 00 3.11  10. 89 0.81° 0.83 3. 78 7. 54
135-13¢ 115 0.91 1. 08 3.53 4. 60 0. 88 0.96 1.38 7. 00
139-143 130 0. 89 0. 90 5.10 10.43 0.72 0. 74 3. 94 8. 60
141-147 115 0.86 102 4.45 14.64 0. 86 1. 01 0. 39 7. 68
33-35 123-127 72 0.88 0. 95 3. 38 8. 94 0.75 0. 82 4. 08 1. 76
127-131 115 0. 87 0.93 4.65 12.50 0. 83 0.91 1. 65 8. 86
131-135 83 0.82 0.79 4. 77  13.71 0. 56 0.69 9.84 10.42
135-139 92 0.86 1.02 2.93  11.22 0. 84 0. 96 0.78 1. 65
139-143 91 0. 88 1. 00 3.95 13.35 0. 84 0.98 2.18 8.18
141-147 92 0.92 1. 00 5.42 10.90 0.78 0.92 2. 39 8. 45
35-37 123-127 53 0.94 1. 15 4. 60 8. 30 0. 82 1.13  -0.10 8. 51
127-131 46 0.84 0. 83 8.98 12.36 0.72 0. 83 3.21 12.48
131-135 73 0.70 0. 85 9.94 22.03 0.37 0.37 19.53 20.16
135-139 55 0.75 0.79 9.87 14.78 0. 69 0. 97 2.56 12.58
139-143 7% 0.75 0.82 1L.15 17.21 0. 76 0. 80 5,67 10.76
143-147 70 0177 0. 89 7.91  17.48 0. 80 0. 83 5.08 10.76
37-39 123-127 42 0.85 0. 87 1.87 10.25 0. 69 0. 71 3. 46 9.09
127-131 35 0.6l 0.88 12.14 20.25 0.68 0.72 6.09 10.27
131-135 59  0-79 0.79 9.56 14,65 0.59 0.69 11.16 12.12
135-139 40 0.76 0.85 14.83 17.30 0. 65 0.6 8. 41 14,85
139-143 45 0.76 1.24 -0.20 23.60 0.78 0. 90 6.14 11.63
143-147 87 0.72 0.6 1110 17 33 0.71 0. 83 3.28 11.88




75
23-25 N
123-127 E
_ 50fF
N =
=
E 251
-~
~ %ol
O
O st FE
Mh
-50, - . 7
-50 -25 4] 25 50 75 2?25 0 25 50 75
Ce (km/h) Cy" (km/h)
75 T 75 T
27-28 N : 27-29 N
127-131 E 1274131 E
. 50 Le o 1
= 8 = 50¢ .
£ 25 o Fof £ ool
x k x gl | - ¢5 I
.0 :ﬁ:}g\;
® . = 3 £
O o 0 gue
-5@50 -25 0 25 50 75 72?25 0 25 50 75
Cx- (km/h) Cy- (km/h)

Fig. 6 Samples of correlations of typhoon translation
velocity components within 6 hours before and after
the typhoon entrance into the sections (N23-25, 123-
127E, upper and N27-29, 127-131E, lower).
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speed at each city and town during Typhoon 9119
passage.
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Fig. 12 The objectively analyzed path of Typhoon
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surface observations and fitted pressure profile of Eq.
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Fig. 14 The same as Fig. 13 but the computed gradi-
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Fig. 15 The same as Fig. 13 but the basic surface
wind speed (m/s) over the land.
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Fig. 16 The same as Fig. 13 but the estimated house
damage rate(%).
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Prediction of typhoon wind damages
_ by
Yasushi MITSUTA

Synopsis

A new scheme for the prediction of typhoon wind damages in Japanese main islands is proposed. A model
typhoon profile was reduced from the results of objective analysis of past severe typhoons hitting Japanese
Islands. The surface wind speed is estimated from the gradient wind balancing to the moving circular pressure
pattern. Combining these knowledges and the damages to surface wind speed relationship, the new scheme to
predict typhoon wind damages was formulated.
Keyword: Typhoon; Typhoon central pressure depth; Radius of maxumum wind speed; Typhoon path;

Wind disaster; Rankin vortex.



