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Evaluation of Occurrence Probability Distribution of Extreme Storm Surges
Using Stochastic Typhoon Model

Hiroyasu KAWAI*
Noriaki HASHIMOTO**

Synopsis

Typhoon parameters and their time variations were analyzed around Japanese Islands in these five
decades. Their occurrence probabilities and auto-regression models were introduced into a stochastic
typhoon model for simulating typhoon parameters during a long period by using the Monte Carlo
Method. The plane distribution of typhoon parameters simulated by the stochastic typhoon model was
similar to that of the actual typhoons. The stochastic typhoon model can show the occurrence probability
distribution of pressure depression and wind speed in Japanese major three bays as well as that of storm
surge in Seto Inland Sea, in present and future possible climates. This paper also includes the following
results.

(1) The present design tidal level for storm surge defense facilities in Japanese three major bays in-
cludes the storm surge by the design typhoon similar to Isewan Typhoon (Typhoon Vera) in 1959.
Among these three bays, Ise Bay and Osaka Bay have larger typhoon depression and wind speed
for a certain return period than Tokyo Bay.

(2) The stochastic typhoon model gave typhoons generating higher storm surge in Seto Inland Sea
than Isewan Typhoon.

(3) If global warming moved the plane distribution of the time variation of typhoon parameters, high

storm surges may appear in Seto Inland Sea more frequently.
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M 1.5 7 XAREEST IR 1.5 " O R TR & @i L 72 B30
AR, BB 50 0L B, (R 136.5 7,
deis26.5°) fraE, (13057, 31°) f+ur, (1417, 31°)
MR L TWS. £, 40 [0z & — i3 b

(1417, 32.5°) fHEICETEL, 30EO =z ¥ —3
AEER, AMERET, (1447, 377) fHEICEL WD D
ENFING.

B-3. 5(b)i%, AiffiE Tl 7= fEREmME 7 1LOIC &
> TH 2 ZREOEBHEZRT. EEORR & &%
THZ DO, 50 FERICHEA S ZHRIC X D EE R
LTWa. 72720, EERERET LT, 52 585%
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wlEx, y HRDEREARIS I TH Y, ZALHLLTO
Xrichxr.

-13-



216.2km

®-4.2 @O R

e A (4.62)
Ty = P CoW W7+, (4.6b)
7, = ”55’32 MAIM? + N? (4.72)
=28 N M N (4.7b)

IS, W, WM LEGE WO x, y RSy, nidv=v
TOHERBTHD. £, Cp IMEEHEPURETH Y,
A% - 519800 X B A -,

| (1:290-0.024w)/10° (W <38) (4.8)
"1 (0.581+0.063w)/10° (W =8)
FHRREIRIE, B-4.2 10T X018, AASIE DR

ZETe KRN R 2 32.4km BB OFHHRFCTHELL,

ZDONENZHIA 2 3RS OSEIR A Befee S &, WS NifE
DA% 1.8km FROFHER T CHE LD THS.
HEORFM AN 7.5s & LT
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