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Two patterns of typhoon-induced storm surges

around the Japanese Islands*

Shigehisa NAKAMURA™**

Abstract:

Two recently observed patterns of typhoon-induced storm surges around the

Japanese Islands are introduced. Meteorological anomaly of the sea level is obtained after
eliminating the predicted tides out of the mareogram at each tide station for the typhoons 8506
and 8719. The meteorological anomaly is separated into two parts, i.e. baromertric and non-
barometric effects. The local winds are considered in relation to a part of the non-
meteorological effects, though only a qualitative notice is given. A discussion is made to know
whether any hazardous storm surge is a type of the Kelvin-like waves.
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Fig. 1. The tracks of Typhoons 8506 and
8719. Solid line: the track of Typhoon
8506 from 29 June to 1 July 1985. Dot-
ted line: the track of Typhoon 8719 from
16 to 17 October 1987. Dots: tide sta-
tions where the mareograms of Typhoon
8506 were obtained.
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Fig. 2. The track (solid line) of Typhoon
8719 from 20h on 16 October to 8h on 17
October 1987. Dots: tide stations where
the mareograms of Typhoon 8719 were
obtained.
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Fig. 3. Meteorological anomaly (solid line)
of the sea level and barometric effects
(dotted line) of Typhoon 8506.
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Fig. 4. Meteorological anomaly of the sea
level for Typoon 8506. Solid line: non-

barometric effects. Arrows: local winds.
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Fig. 5. Meteorological anomaly (solid line)
of the sea level and barometric effects
(dotted line) of Typhoon 8719.
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Fig. 6. Meterological anomaly of the sea
level for Typhoon 8719. Solid Line:
non-baromertic effects. Arrows: local
winds.

WNLARZE 2 & WEAR N O % e 72 R 25 % Fig. 6
WWHEBRTRLZz, BUIKANC L » TURL 72, &ae ik
HKE TS nJLfRTﬂHJ%’EB?Wf EEF NSV,
LR & Tl A EGEEHICR S BHE I REC > T
L5Zkhbrb, TN HABNROEH & L CRiTY
NEpb LN, RPFEMOSFW, W, gl
IRZERAH 0.5m Th B, Z IS IEIRIER 2B L
TWaEIHIcAZ b, SHIC, ROKE - KRE DL

TiE, MIERIL, SR, WA, sE o SRR T, B &
LIREFERRIERICHEE TH S, &1L, KRER
WALE T DM ClE, WEORAIH L mIIcEL Twn
b, BRADMEMTE - RERLEETNZHFTH A

4. AFCELAZEARTOSH

FEERIRCICREIT 2 5A, I, itk T
B2 KelvinlEOMBEE L THEIND (28 213
GILL, 1982, X <12 p.398—403), ZNH4-, Rossby @
W%#“>#%wmﬁM®x7—wt@k$%%ﬁ$ﬁ
% %, Rossby D EFOREIZITIR & § 5 KB
ﬁ*—?a LN TR b wds, KEMMEICAERD
LM NN ERLE->TCLE)Z &2 b, Ly
L, BRI 27— 1 L) /NS e 23, 20k %
CEEMEONE TR AL B b, 2T, AT AEE

% E=30°N &35 &,

1

1=~

2Qsiné

L, Q iﬁ%ﬁ%%ﬁﬁ?%é

A 8506 B L UNE I 8719 O F TlE, EiHRE DK
A —NA3# 20 ECH Y, Eof lmamfa 102 A
T, é‘ﬂﬂ)%’?%#ﬁ;&f )8 8506 DG 1T 5
WED Kelvin BZEWEE 2§55 L) Tho7e LT
L, BASTIY DEAIEZIUI P BLRIIEE T34 v,

GILL(1982) 1%, 195341 H 30 B— 2 f 2 Hodtiglz
BT 2mofl (ROSSITER, 1954) #3IHL T3
FANDRY et al. (1984) {3, RHZFATZ B R/ AEE
Kelvin i DR L > 0 E#H2 V0SB I TERNTH 3
& LT KAJIURA (1962) <> THOMSON (1970) ol %5
LTwa,

EZAT, UZFW%%] TEMIREL - Y ﬁ’/)f"\‘:?ﬂ
DEERRIE, 1934 FOEFEAR, 1954 FOFEE S E
Z M % DA, ﬁﬂ 8719 DEEHKIZIT V>, n)ﬁk&)%
DL ) RS NEAEIZIE Kelvin o &#is» 5 L b b
BT, 5T L ZRAEEKEIC oLy
570\, B JIE B F IS DWW T BSEOMK
HeIOUEYFD 5,

! = 2.4 hours,

E
KRETTHBIHT2- T, [PTOMHFIC L
REEHR - BWIEEL COMME»TE T,



62 La mer 28, 1990

X Bk

DEACON, G.ER. and M.B. DEACON (1982): Modern
Concepts of Oceanography. Hutchinson Ross
Publ. Co., Stroudsburg, Pennsylvania. 385pp.

FANDRY, C. B, L.M. LESLIE and R.K. STEEDMAN
(1984): Kelvin-type coastal surges generated by
tropical cyclones. J. Phys. Oceanography, 14,
582-593.

GILL, A.E. (1982): Atmosphere-Ocean Dynamics. Int.
Geophys. Ser., Vol. 30. Academic Press, N.Y.
662pp.

HANSEN, W. (1956): Theorie zur Errechnung des
Wasserstandes und der Stroemungen in Rand-
meeren nebst Anwendungen. Tellus, 8, 287-300.

KAJIURA, K. (1962): A note on the generation of
boundary waves of Kelvin-type. J. Oceanogr.
Soc. Japan, 18, 49-58.

K[REIT (1961): S EEOBRARER S, [KEITHM
#4E Nod. 286pp.

NAKAMURA, S. (1981): On factors magnifying a storm
surge. Proc. XIX Congress IAHR, New Delhi,
Subject B(a), Paper No5, 47-54.

NAKAMURA, S. (1988): An observation of factors
related to typhoon. Proc. VI Congress IAHR-
APD, Kyoto, Vol.4, 273-280.

FATEA (1988) | IRBIGENSHMRENERN L L To
Bz DT, REBKA REFFERTHER, No3l B-
2, 753-773.

NoMITSU, T. (1934): Coast effect upon the ocean
current and the sea level. II. Changing state.
Mem. Coll. Sci., Univ. Kyoto, Ser. A, 17, 249-280.

ROSSITER, J.R. (1954): The North Sea surge of 31
January and 1 February 1953. Phil. Trans. R.
Soc. London, Ser. A, 246, 371-400.

THOMSON, R.E. (1970): On the generation of Kelvin-
type waves by atmospheric disturbances. J.
Fluid Mech., 42, 657-670.



