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THE DAMAGE CAUSED BY HIGH WIND DURING TYPHOON 9019

BY Taiichi HavasHl and Yasushi Mrtsuta

Synopsis

The Typhoon 9019 landed at Kii Peninsula on 19th September 1990. The high
wind blew in these districts and the peak gust of 59.5m/s was observed at
Shionomisaki, which is the highest wind in the history of meteorological observation
at Shionomisaki weather office. Damages to houses caused by the typhoon were
investigated statistically. The rate of damage is too small, compared with those of
the several typhoons in the past, especially the Isewan typhoon.

The Tatsumakis during the passage of the typhoon are also reported.
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Fig.1. The path of Typhoon 9019, 9020, 9021 and 9028.
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Fig.2. The radar echo of Typhoon 9019 at Murotomisaki.
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Fig.4. Same as Fig.3. except for
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Fig.3. The trace of wind, pressure, tem-
perature and rain at Shirahama.
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Table 1. The meteorological data of Typhoon 9019
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BREE BABRRME @ SERE | BAEE &ABHE
(m/s) B#(m/s) (mb) (m/s)  BE(Gm/s)

fEg

oL MK FRRE 17.8NNW 35.4N 970.6 24 SNW 38.3NNE

M BAVEE ) I B ¥ 32.6W

HEES ohadRREr SR 9.8NNW

EEET  ElER 14 9NE * 959 .4
AR OkEE HEZHE 16.5ESE 41.6E 952.2 16.7ENE (B
EBAE  FUKEIMRE S K ERER 56.08
B 33.1SSE  59.5SSE 954.3 33.4ESE 48.4SSE
MEPE 1A R Ei 42.8SSE

WAEH WEE O HEIHE 441SSE % 961.0
=FE

e BHHERE 32.6ESE 43.9ESE 965.4 36.8ESE 51.3ESE

mMEHH PY | T R 15.78 33.7S 967.5 34.3E (GHBHE)

gl &L 28.4SE 41.6SE

lali3i] BRI 18.3ENE 338.4ENE 963.7 24 2F 34.6E

R =43 22.0SSE  56.1W 962.1 28.1SE 51.5SE

REFFTH BEEF T IR ACER 37.2SSE  51.8SSE

BELE  /MRES B#kx (95E) 29.9SSE  43.2SSE *965.0 35.2 59.5
HRE

-=4iil BRMAIEE 13.6ENE 29.3NE 967.2 23.3ENE 32.6ENE
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Table 2a. The damages to houses in Wakayama
BPE FROHE (B 2ER | EER | HER
£ B | ¥ B | WBE| 2+¥ 2+¥+— %) (%) (%)
Fdribimi | 132,808 0 3 2 3 5 0.000 0.002 0.004
#wBrm| 15570 0 0 0 0 0 0.000 0.000 0.000
B A& | 12,818 0 0 0 0 0 0.000 0.000 { 0.000
FEHMT 9,763 0 0 0 0 0 0.000 0.000 | 0.000
Y 9,176 0 0 0 0 0 0.000 0.000 { 0.000
H A 23051 0 0 0 0 0 0.000 0.000 0.000
Fo| o] 13,734 1 19 2,088 20 2,108 0.007 0.146 | 15.349
B A 8,583 0 0 0 0 0 0.000 0.000 0.000
A ® AL 27,603 0 0 0 0 0 0.000 0.000 0.000
7 & B 15,513 0 1 0 1 1 0.000 0.006 0.006
£ B 2| 16,029 0 1 0 1 1 0.000 0.006 0.006
B & 8| 19,493 0 0 0 0 0 0.000 0.000 0.000
FHERAL | 24,671 0 20 1,314 20 1,334 0.000 0.081 5.407
HAERE | 16,39 1 35 3,619 36 3,655 0.006 0.220 | 22.293
A& gt | 345,205 2 79 7,023 81 7,104 0.001 0.023 2.058
Table 2b. The damages to houses in Mie
KPR FEROHE () SER | PER | HER
£ 3| ¥ B —8BBE 2+F 2+t¥F+— %) (%) %)
B ®i| 53,900 0 0 25 0 25 0.000 0.000 | 0.046
AR | 85,856 0 0 0 0 0 0.000 0.000 | 0.000
# 8 | 32,568 0 10 354 10 364 0.000 0.031 1.118
W | 36,833 0 0 30 0 30 0.000 0.000 | 0.081
2% W | 29,273 0 0 2 0 2 0.000 0.000 | " 0.007
L B | 18,153 0 0 2 0 2 0.000 0.000 0.011
& B | 53,730 0 1 0 1 1 0.000 0.002 0.002
% Gk | 19,487 0 0 0 0 0 0.000 0.000 0.000
B ® | 10,398 1 7 835 8 843 0.010 0.077 | 8.107
& L 10,901 0 0 0 0 0 0.000 0.000 0.000
BRwW 7,961 0 0 18 0 18 0.000 0.000 0.266
RREMH 9,093 11 76 1,089 87 1,176 0.121 0.957 | 12.933
A BT 11,964 0 0 1 0 1 0.000 0.000 0.008
REW 8,562 0 0 0 0 -0 0.000 0.000 0.000
B # & | 18,508 0 0 0 0 0 0.000 0.000 [ 0.000
= &FEE| 17119 0 0 1 0 1 0.000 0.000 0.006
% BB 2,244 0 0 0 0 0 0.000 0.000 { 0.000
% £ B | 10,980 1 1 4 2 6 0.009 0.018 | 0.055
— & 8| 19,502 0 2 1 2 3 0.000 0.010 0.015
= 3,819 1 2 41 3 44 0.026 0.079 1.152
% < BB 13,144 0 11 437 11 448 0.000 0.084 3.408
B & BR| 25,928 3 28 7,246 31 7,271 0.012 0.120 | 28.066
BT L BR 6,986 0 0 26 0 26 0.000 0.000 0.372
% EB 2,597 0 0 0 0 0 0.000 0.000 0.000
& PR 18,673 3 9 615 12 627 0.016 0.064 3.358
kg E 8,202 3 5 916 8 924 0.037 0.098 | 11.266
BEEE 9,453 5 9 2,775 14 2,789 0.053 0.148 | 29.504
& | 545,834 28 161 | 14,418 189 | 14,607 0.005 0.035 2.676
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Table 2c. The damages to houses in Nara

R FEROHgE (B) 2R | PER | HER
£ B ¥ o EBHE| 2+¥ 2+ (%) (%) (%

&= B | 112,956 0 0 5 0 5 0.000 0.000 | 0.004
AfIE S | 21,025 0 0 1 0 1 0.000 0.000 | 0.005
ARERL® | 28,198 0 0 3 0 3 0.000 0.000 | 0.011
X B | 20,968 0 0 0 0 0 0.000 0.000 | 0.000
BE T 34,978 0 0 1 0 1 0.000 0.000  0.003
R F T 17,167 0 0 0 0 0 0.000 0.000 | 0.000
H%H 9,928 0 0 2 0 2 0.000 0.000 | 0.020
oo h| 10,504 0 0 0 0 0 0.000 0.000 | 0.000
4 kg | 30,171 0 0 0 0 0 0.000 0.000 | 0.000
o~ b B 4717 0 0 0 0 0 0.000 0.000 | 0.000
th 2 & 2,627 0 0 4 0 4 0.000 0.000 | 0.152
4 B BR| 23,346 0 0 0 0 0 0.000 0.000 | 0.000
B w B 13,741 0 0 0 0 0 0.000 0.000 | 0.000
F fe &0 | 12,547 0 0 50 0 50 0.000 0.000 [ 0.399
& AR 4,041 0 0 0 0 0 0.000 0.000 | 0.000
JLEEER | 49,390 0 0 0 0 0 0.000 0.000 | 0.000
&= % B 21,050 2 9 28 1 39 0.010 0.052 | 0.18
&  §h| 418,114 2 9 94 11 105 0.000 0.003 | 0.025

BEYOWELEN T OFERORHED 50% LI EicZE L b0,
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DEEFBEMOWEEANG T DEROBEHED 50% LITD D,

— IR IV S VWIEK D ENH - 12 b D,

SER B LXEBANOBRERICHT 5, 2B LLEROFHOEIA,
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BFEFEOHEDS L, 2EERTLET2H, SHETW8R, SRET2FLFEADLTVLDOT
Bote DUTHHENS » —SHEBICOVTIR, ZOKREL LB, BEHIcHHd 48R, R
RUBERII>WTZDHT% Fig. 6a), b), ¢ IRT, HESEZLORKRBEOHLOZEHEDOLHEL
Pl b i, TabbRALEREONKILERL, ZBREOBFNVH SEEEEOHKTS
%, T OHAET Table 1R L& 9 i ARE®A 30 m/s LLE, SRBE®ES0m/s e T
HELTOBLVREATES >0 2BREBABRMEEOBRSBROBRISVTHESNLTEY ™,
SEOBE I B>V THHbETRLILOMFig. TTH B, OIS, BEOREOLERICH
~T, ASAOBARTRESBLLAERSRIM DIV bbb 3, BEOBRTIE, SRBHEEES
50 m/sTRETIE, RN 1% o> Twioizstl, 43 0.01% BEIBEE», ol
Lz, SEOHEEFREERORO=ER TOWREOHK LB L 7z Table 3 24 THHANTH 5,
ZHEETTORER, FRESROEGDLEMP-1L5THBH (Table 1 BH), HEOHER, 5
ROBROBEMNIEPI/PNEL 1 /10T TH S,
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Fig.6a. The distributions of the rate
of completely destroyed
houses.
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Fig.6c. The distributions of the rate
of damaged houses.
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Fig.6b. The distributions of the rate
of completely and partially
destroyed houses.
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Table3. The comparison of damages to houses between
Typhoon 9019 and Isewan typhoon

(ZER)
BEIL0E FHBAR
2HE (%) | R (%) | 2R (%) LR (%)

® i 0.645 3.277
PaETTH 2.390 9.518
E W] 0.031 2.734 9.480
AN 0.699 1.913
AW 2.114 16.245
E ¥ 7

) 0.002 0.752 3.076
% %

B R 0.010 0.077 0.885 5.952
& L

&P 2.939 14.046
rE BF TH 0.121 0.957 2.229 5.127
-

- 6.450 31.063
B # & 0.717 2.213
—HEH 4.166 16.430
# B 0.140 0.281
%z = B 0.009 0.018 0.587 2.002
— & B 0.010 0.736 2.495
ik B Af 0.026 0.079 2.052 6.572
% A 0.084 2.525 12.032
i = i 0.012 0.120 3.554 16.519
Bl R 0.471 4.399
3L

HE B 0.016 0.064 8.210 24.118
R BEL 0.037 0.098 2.032 5.601
RARRE 0.053 0.148 0.878 2.357
& i 0.005 0.035 2.051 8.180
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DBAOREIZEROBLN S PPHN TV AY, BEOH &EHEL THREL,

EEAOBEIROED TH 5,
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FEIRHT > S IEMATHRIPER 2 T HEVEET & TOH 6 kn DS, 1149 200 m THEEASTAE LA, AKIHK
ERIEE1E, FROHEIAIRIEEDLON 2EHTETH -1,
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TATSUMAKI
at TYPHOON 3019

Fig.8. The locations of occurrence
of three Tatsumakis during
Typhoon 9019 as shown (x).
The location of typhoon
center is shown as (+) at
the occurrence of Tatsumaki.

(2) FHEEERRETH 9R 198 198 104
LR Fig.9. The location of occurrence of
INERBESRELAE DT, HEIREL L, Tatsumaki relative to the center
(3) HARESEETAR 9 A 19 H 22 B 20 5 of typhoon (after Mitsuta®).
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BEIFANIT/NE P - T ERARIMET 5, ChiztLMBRERoFET v & & bic, BRRNT
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