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RECORDS OF STORM SURGE AND SECONDARY OSCILATIONS
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Abstract

Typhoon No.19 attacked Japan in September 26-28th 1991, and caused severe disaster. Its magnitude
has shown record figures such as atmospheric pressure low 935mb at landing on the Kyusyu. Its moving
speed was very high and accompanied winds were very strong. Then, the typhoon caused severe storm
surges in various coasts around the western area of Japen. In this paper, the strom surges which are
shown in the records of tide gauges of the Hydrographic Department, are described.

In 7 tide stations, the water heights at the storm surge exceed the former records. Comparing the times
of the highest height and the lowest atmospheric pressure, they are not always matched and sometimes
delayed, In some cases the highest heights occurred at the times of the winds blowing against the coasts
and sea water piled up to the bays, and in another cases its occurred at the time of the returning uplift

of water hegiht induced by the secondary oscillation in the resurgence.
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Table 1. Highest water heights induced by Typhoon No.19, 1991,
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Tide stn. Deviation Date Hight Former value

f1% Mozi 2.2m 27d 19 . 00 3md4 1980/9 3 m 03
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Figure la. Path of Typhoon No.19, Sept. 26-28th.
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Figure 1b. Location of Tide stations.
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L

Figure 2-1. Tidal Record, 1991 Sept, 27-28th at Sasebo.

Figure 2-2. Tidal Record, 1991 Sept, 27-28th at Hakata.
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Figure 2-4, Tidal Record, 1991 Sept, 27-28th at Mozi.
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Figure 2-6. Tidal Record, 1991 Sept, 27-28th at Tokuyama.
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Figure 2-7. Tidal Record, 1991 Sept, 27-28th at Hiroshima.

Figure 2-8. Tidal Record, 1991 Sept, 27-28th at Kure.
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Figure 3-1. Tide, Tidal Current, and Weather stations around Kanmon-Kaikyo.
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Figure 3-2. Atomospheric Pressure Record at Hesaki.
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Figure 3-3. Wind Record at Daiba-no-Hana.
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Figure 3-4. Tidal Current Record at Hi-no-Yama-Sita Tidal Current Monitoring Point.

JRB>H 2 — T. 27817 000 S EIRZESKREL 2 NS, 20 00U Im60H ) &2 -7z, G
DY LITEE B - ¢, FO®%LENLIT EA L o0, $WEoOSETHEER (231 31) 12522 45
RSB 4 m96 (DLE) 27 RL72, 200 bBEICEBET L, BREL DR > TEFI

B2y, 28002 306, —B, THiks -~ ChEREESF BN, BUETLZ,

B> 828X, LB LR 27TH1T D 008D L BMIREIKE e D thod, 7 LITErEL -
T22 A5 EME S 4 m85 (DLE) 2R 72, 201k, EMLIBEITETL, SMEEL NS (k-
72H, REE R T aimdo02 : 00ICHE, 02 40IcBE N,

4, EBE

WERELYOFRE (BN, 1973) OB TIE, 220383, [$728 A0 P00 EED 5300~ 1000kn
BN T T, KRG EELORE AR 2 LIETICERPKE O LA A4 E 5. 2 L% forerunner, & 5 V2 [XBTEL
WELIT D, R THRABNICAZ Y EEO LSRRI E L), 205 %2 storm surge & 145, DD
WCHRERATRLLE, BoBRFIREICHE ) BEEEGIEHRTEZY, M *resurgences ), )&
o T b, BRESH L L 220 SE 0L »EIORE RE 20, $2 -1~ 2 — 8 Ro#Eihg
20 EICHEARY, SBEFTOBMRZEc—pEHEVLONES -1 ~5~TRTH b, Frick » TiL, 1

ENAEBERAEDORIE & ANERELRL 72,

ﬁﬁﬁ(%4—lﬂ)?ﬁ,wﬁ@ﬁ%@ﬁn,%mﬁmk&m%#%yﬁmﬁﬁ%%mtﬁofﬁw
EZRABEICA-BbNo14 00GEED LEEOERIZEHE ), GROPOGHEEL 7216 | 0038 X 12T
IREDBAE It > 7214, resurgence?BZ - THE—DY—70#% T CloE 20— 728N, JlEEEVTK
EREHREIIR I » T 5,

% (84— 23) C¢LEMBIC, forerunner, storm surge, resurgence®IRFERL 245, HROH L

Report of Hydrographic Researches Vol 29 1993



RECORDS OF STORM SURGE AND SECONDARY OSCILLATIONS 77
INDUCED BY TYPHOON NO. 19, 1991

OB L BNREOE— 7 3~BL B LT, BN 1 EBRICRKE 2 - THET L NREI Y 18
Mgt o8, BEICTRL TWa, 23, BEEOERL (w2 RBRENEDIREICE, » THWTE ),
BROTLIRBT 2 £ TR TV B, BROBKEZMFLHL CGERZETS ¥, SEBETICL
LR PR AITHEL Ty b I, @BHBICED - 2BV RIS MNICHEKEZ K 2 HC—RICHER %
PRI, FO®%, BEESFFH XL ELICAMICEBEIET LD EEZ 505,

BE (84— 3B 3, AROEBER, LN TRz d, Iz TEMEZENRELE—ZI3R
LN h -7z,

PIE1 (554 — 4 ) T, BIROEIE (B2 — 4B TIE19 0RO — 7 h 72tk 21:00822:
00z =7 HR L N2, BEDZODOEY— 7 ldresurgence?’ i X T, ZDIENE L »EED & &y
O LT EBEL >R dIlELTwR I bhr b, 3¢, M8 (44K <3, % (F4-2
) & o, B EAGED I DI CICERE WS 2 & i RS IA R Y, BB R ASICEEMET L, —
TemisET 2 BNREELTL T b, J1UE, RO TEIORT & )i, BRAED C GUSHALER L TR~
2R D, ZHUCE - TR OMKE BIFIBEE DK EEE T, REBRTE L ICERY LA 8,
Eolc, BROERE, BOTEHEERICEL > TELQICEE > ChiziikzpiclL 2L ¢, fEN R
ELI—RICHERRT IS LNEEL LNE, —7, BIMMBGEOBRIE, RO LEOOKNETELT
BY, SBEOREBTREONHIHEIKE(, BHORICIIEODKRMIECDOTHED L PEICHN, (K
DO OKEHEL - THPLRIZEN L. SEDOZ0ETIE, [RERTZ 25N 0%
CHET S B L, FRER R 23T AL, Blo L) cEAB#ZREE > LERIEOD
KELZRIBL LT ofee, MWOKNEC L ERELIZCHRICL > TwedneEz b, EBE, HH
73EB%N20 0B F I —FFICEMICE L B3 —4l/) 9b, Bl L 5 I2EIcEb > 2RIEON
KA ATEO LN DRECET RG220, KUV FAL LHITEAML TR o b EZbNb. ZOH,
CORELBEETAINE 5 & & LIS ORMEC X 2AEICEL Twb,

Ky (B4—-5R) TIE, B —2713R61T, forerunner, storm surge, resurgence & \» 5 #A4ag 7%
N — IR T2,

L (84— 630 T, 19:200cgVE— 27N, ZDresurgenceH FAE D, 1 BRI L 2 B
CHWORHREIYEN LA S, HEAIETL WA 2 bbb, BILOERN (B2 - 6X) &8k
Tz 23, BRESEE, SHIREORADE IR, BUELOE— 7020 40BN Twa 2 s
Thb, 20 I TNBENLPEICEEL T, BRRPMIRESERCIIT (, BERBIIHA TRIRRINEN
T, BAELOBICREZZ DS 2 2 el ncE ) (IEiZ, 1986), ABROALAEB L T L i
B2 T & v,

LE (84 TH) ¢, BRIERE S % 57220 0L L 2@ kB BV Twb, 2L, 2L A
Rz @B L 2 BRI EADERY M E, KBEBOKE MUOEBBHEITR EESERT, 351221
00 ICHEMHERICEL-> T, LRIILEEBENLR (FB1HEDL) chbis, KEFEREIRLLNLE
ZbNd, B (B4-TR) Tid, LBV Lr¥or— 2 0@ NEN, 22 1 408IcE Lz, 21U,
EEFBEOLERIIH 0L, RIEEOHERICHY, BRI L ZREFELN LEEL, LENRD
FHOMBRLLDEEZ LNDL, EBEETIR, [EY LS LEAI LD & resurgenced i F » TR HEE
PIET T2, WABRBBRCEBLRLOB-ZOE— 72BN Twb, TNRIEBETHET L6570 18A
AR, RBEOEFRBNRNEEZ L5,

Report of Hydrographic Researches Vol. 29 1993



78 M. ODAMAKI, et al

=200

- Obs — Pre
[ B 1 )1 | I ]-
oy 6 12 _
Pa -
PR DOURK YORR TN HET WO NN OO NN TN SO W l-J
6 12

Ry \\\//‘“ wind 1,

10°m/s ——>

Figure 4-1. Storm Surge induced by Typhoon No.19, 1991 Sept. 27-28th, at Sasebo.
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Figure 4-2. Storm Surge induced by Typhonn No.19, 1991 Sept. 27-28th, at Hakata.
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Figure 4-3. Storm Surge by Typhoon No.19, 1991 Sept. 27-28th, at Izuhara.
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Figure 4-4. Strom Surge induced by Typhoon No.19, 1991 Spet. 27-28th, at

Report of Hydrographic Researches Vol 29 1993



82 M. ODAMAKI, et al

-200
- cm
~ Obs = Pre
;100 F9 &l Moz i
| 3 .|.__l__.|‘
6 12
Pa -
[ [ N S U N NN T A T I;J
0 6 12
Wind
10 n/s ——> N

Figure 4-5. Strom Surge induced by Typhoon No.19, 1991 Spet. 27-28th, at
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Figure 4-6. Strom Surge induced by Typhoon No.19, 1991 Spet. 27-28th, at Tokuyama.
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Figure 4-7. Strom Surges induced by Typhoon No.19, 1991 Spet. 27-28th, at Hiroshima and at Kure.
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