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TATSUMAKI OCCURRED AT KUSHIMOTO, ON SEPTEMBER 25TH, 1988

By Taiichi HAYASHI

Synopsis
In the morning of Sept. 25th, 1988, the high wind caused many damages in the southern
area of Wakayama. The damages distributed in a narrow belt for 10 km long and 0.6 km
wide at maximum. Several high-school students were blown out by the strong wind of the
Tatsumaki and one of them was seriously injured. The peak gust is evaluated as more than
50 m/s from the falling of tombstones in the cemeteries. The analysis of meteorological
informations shows that the high wind of gustfront is also existed before the Tatsumaki.
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Fig. 1. Surface weather map at 0900 JST, Sept. Fig. 2. Distribution of 1-day rainfall in
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1988.
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Fig. 6. Distribution of damages by the Tatsumaki. Black marks indicate the main
damages. Marks of X indicate the station where the meteorological data are
obtained. Triangles indicate the cemeteries at Shionomisaki and Hashikui,

Kushimoto. The details are shown in Fig. 7.
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Detailed distribution of damages in the downtown of Kushimoto, in Fig. 6.

The black marks indicate the damaged houses.
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Photo. 1. Completely Destroyed work- Photo. 2. Completely Destroyed work-
shop (shionomisaki, Ku- shop of fish processing (Oh-
shimoto). minaki, Kushimoto).

Photo. 3. Completely Destroyed work-

. Photo. 4. Completely Destroyed work-
shop of car maintenance _ )
shop of wood chip processing

(Ohmisaki, Kushimoto).

(Takaike, Kozagawa).
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Photo. 6. Break of an
electric-light pole

{Kita, Kushimoto).
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Photo. 7. Twisted Japanese head tree

(Ilashikui, Kushimoto).
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Fig. 8. Wind record obscrved at

Shionomisaki Wind Elfect Labo-
ratory, Kyoto University. The
small arrows indicate the pas-
of Tatsumaki and

sage gust

front.
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Fig. 9. Records of meteorological ele- Fig. 10. Wind record observed at Ku-
ments observed at Shionomisaki shimoto Branch of Kansai Elec-
Weathér Station, JMA. tric Power Company at Ohmis-

aki, Kushimoto.
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Fig. 11. Wind record observed at the Fig. 12. Records of the meteorological
radar site of Air Self-Defense elements observed at Kozag-
Force at Ohshima, Kushimoto. awa Fire Station at Koza.
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-

DESZ, TNBDOT LR, 757 FI TR =) RFRZEEL (Gust Front) ® b#EENZ,

— 10 —



PR D 1988 4F 9 J 25 H IS HRAIT THA: U eIz 0 T 449

DRI E ELED, WU 70 K2 T A8 —0anT R L LHEC L > TRALLBIRTH L EEZ N
%

[}

6. WEHLSOREDHEE

WEOEF NS, KRR RAOHEE 21778 - Th iz, HAOMMIC k247, RRILOTROES
T ADWENRO LT, Linl, BIRLOTRG S ¢ Jﬁﬁbﬁ%@ﬂ:f X9, BH T RAOWHS AT TH
NIz D, YHRE 057 EBEREOPERT LI v 22T, AR OB &S HIX O3
THAL 7B OB, KRB THREA U 7o RO e #h» & Bl OHEE #1770 > 720 W, HEHO%
Kotk Fig. 6 O=AMIOMLETH L, #O L5 3%, Photo 8, 9 aam“o

Fig. 13 10759 & 91, — B MAYEEAT O— D DB T, A TR L 7o £ 9 56 SEF OB
LA My by, BICESE—XA2 ) M, IFNFND2EDLDWIKRD

My —pshbdg+d/2 (1)

M,=1/2p,UChb+h/2 (2)
22T, ps WEE OIS, hIEEELOTNS, b AR E DU LHIOEAOM, d ZEAORIT, g EFMm
W, p, BEQEE, C EPIIRETH 5, FELOBEBIRICIE, M, > M W75 2 s, BRERF O
WUy OTRAEI, ROLIWCKRDBEZENBTED,

Uo (2psg/pCh)Vited (3)
O, HAUE, EREESEMET B &, pa—2.65X10% (kgm *), ZOWFOKRKREMTH B KL 24.5C, KU
990 hPa &3 2 &, p,=1.15 (kgm *), g—98 (ms %) &4 5, by, d @GHHT—5 2H5, C O
W, MR E DU DT TOTIR K o TR 28, - BRI T AT A o SRR O KA 2 R L 72,

&5, Tz\mutx» TOHE T, B 7b DR DOWTh, FERCHEZ B, SRR, o 1R
BEshsb Y, 31k boT, MEDOHTNTEL I Lk d, WMEBHOREMO, SRR
BlowE D, Mr% Fig. 14, 15 789, KEIO A i,fma)fﬁrﬁllﬁﬁ'ﬂ, BAEHE I NI RETH B, FLD

Photo. 8. Example of fallen stone lantern Photo. 9. Example of fallen tombstone
{Shionomisaki, Kushimoto). (Shionomisaki, Kushimoto).
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FARIC & o TR, HIHRK C OEEZBRET 5 2 L 8HEET
HY, BAOALMERLTEZVWHDLD D, HEESN
A, 30~60ms™ THB, LirL, ZOFER & 2EHE
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FLOEBEZRL TV LBROZVHSTH S, BHD
—OOHEHIFHI AT N2 E LTH, BERR—DOOBEE
Elizi e LT UHERE L, 2575k, BEAOEEIR,
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ERER OHEDEF % Photo 10 12777, Fig.16a), b) D X 3 LiERKBED 17 & -8R, K
BEFECE->T, #0OXZREroFNMi> 2 E LN D, BERS THY AT &, 2EBRL, %
DS, BEECHE o LT3, XEORKLZ2E—XV 1 M 1T,

scales of tombstone.

My=1/2+p, U CoRL (4)
—DDEFROBIZ L 2E—2AV b M, i,
Mi=1/2'an2CiAilz' (5)

Thb, 2ZT, G C:BENFTNIAELETROPIRE, 4 3HEL SERNE TOXROEE, R
FTROERE, [ ZERROBPLETOES, A, BEREOERTH 2, N EOERRI O T ERRERES,
BEZI->TIFhilio7 e T2 8, RO LD BERBEIZLETRITR SRV,

,22, M;>zo (6)

IIT, z BNHBRTH B, ZOXTRICHERE IR TV 2T (JISG344, STK4, EEE 60.5 mm, E& 2.3 mm)
T, 2=5.90X10"°m? ¢=2.35X10° Nm=* & ¥ %, Ji/IRH C IMAFEBROFER E 7210, BT

SHIONOMISAKI  m/s N
35~ €0 f
=
N
/ HASHIKUI m/s f
! - 50
56-63 3
‘59 ‘o4
-— Tz.s—ss — .
7 %2
134-59
| S— | S
0 10m 0 10Om

Fig. 15. Same as Fig. 16 except for
Hashikui cemetery.

Fig. 14. Wind direction and wind speed
estimated by the turnover of
tombstones at Shionomisaki
cemetery.
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Photo. 10, Example of break of road Fig. 16. Design and scale of road sign
sign (Ohmisaki, Kushimoto). failed by Tatsumaki.
Pl 3 7z B Uy IO L DK D CENTE B,
Uh > (2z0l04/ (ColREY +2 C:ALNY? (7
A%, HESOB (Fig. 16a), b)) W h Tk TAH L &, fi Sh 2 g, Fig. 16a) 08515753 24.9

ms ', b) OB 242 ms L E WL MATEES Iz, BT & O OHE OFF O HIB{E, 2 OHEL
DELFIHRIC LM T E %,

7. EbhYIZ

S| L, BT DS 60 km THEL O 70 ¥ s o I A JEGSETHE 1 60~70 m, B ARG I 30~60
ms ! EHEE S AL, SORIEOEEN, SETURLELLLOELEATE, E{IKASHLOTEAL, 2
Lo, Lulﬁégu,aﬁbwﬁw%wTk:t»,&HW&%M%T%éO%w%$ﬁw,w
PO A O A CH -ty WEHEOSEL N H@Hm CH, M OREDS Vi ST Tz, M
KU A Fg KINHERTCHRATTE S S, IR ARSI /2 2 AR & - Jo Je s, 2Pk g T X
PR AR YA B UG N R e Mvhw&>>tm on%,r@$ﬁw?4,iéuﬁii"ﬂLVKm,/h<ﬁwﬂw
fiidn o EDHN S, TR EBWT, T, 5 2P Ol 2ii s 2 /13100 s T & JERc iy b
DTHY, HACBHNTH, < wmm#waf WHAZHP 3R LR L ThWI %2 EZ2 5L, Zh
WM LN EThHbH, LHLSHRIE, 2055 28%H, E0Hsrtlhlnied ¥WLTM&#
FXND I EMEE L, FO0 0, Wk & OB OREIRIC DO TOH B O PRl L
%éﬁ,MﬁWtéé,UﬁubwT,;Mow%&uﬁwTWTWMMii<Wméﬂ(bbﬁ,M&N
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