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A MODEL OF TYPHOON-INDUCED STORM SURGE
AS A FORCED KELVIN-WAVE TYPE

By Shigehisa NAKAMURA

Synopsis

A simplified theoretical model is introduced in order to study storm surge
induced by typhoon on the coast facing the western North Pacific. One of the aims
in this study is to find any storm surge which acts as if it were a forced Kelvin
wave apparently. The other one of the aims is to know what difference can be
expected at the sea level variations as storm surge induced by a typhoon
aproaching to the coasts facing western and eastern oceans. In order to help our
understanding, two cases of the typhoon 8506 and 8719 observed around the
Shirahama Oceanographic Tower and significant rises of the sea level at Shirahama
in the period of July to September 1989 are also introduced to interpreté some part
of them as the considering typhoon-induced storm surges or a forced Kelvin waves.
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Fig.1. Storm surge at the Typhoon 8506.
(1) storm surge veriations eliminated the predicted tides in full lines. 2
barometric variations in chain lines, and (3) notations of OFU, MIY,
ONA, OKA, OMA, OWA, MIN, URA, SIO, MUR, TOS and ABU are for
the stations of Ofunato, Miyako, Onahama, Okada, Omaezaki, Owase,
Minabe, Uragami, Shionomisaki, Muroto, Tosa-Shimizu and Aburatsu.
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Fig. 2. Residual variations at the Typhoon 8506.
{1) full lines for storm surge variations except the predicted tides and
barometric effects. (2) arrows for wind vectors observed at the stations
in Fig. 1.
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Fig. 3. Storm surge at the Typhoon 8719.
(1} storm surge variations eliminated the predicted tides in full lines. (2)
barometric variations in chain lines, and notations of TOS, XTI, MUR, SIO,
SIR, WAK, TKU, TAK, SUM, KBE, MAI, and HAM are for the stations
of Tosa-Shimizu, Koti, Muroto, Shionomisaki, Shirahama, Wakayama,
Tokushima, Takamatsu, Sumoto, Kobe, Maizuru and Hamada.
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Fig. 4. Residual variations at the Typhoon 8719.

(1) full lines for storm surge variations except the predicted tides and
(2) arrows for wind vectors observed at the stations

barometric effects.
as Fig. 3.
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Fig. 5. Sea level variations at Shirahama in the period of July to September 1989.
(1) A for variations eliminated the predicted tides. (2) B for barometric
variations. (3) C for a residual variations as the result of A minus B.
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Fig. A-1 Storm surge pattern G'* on the western coast facing an eastern ocean.
(1) conditions for V/c=2/3, U/c=1/3 and p/f=1. (2} A for a typhoon’s
track. (3) B for pattern of G*? for a slowly decaying typhoon. (3) C for
pattern of G'F for a quickly decaying typhoon.
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Fig. A-2 Storm surge pattern G*¥ on the eastern coast facing an western ocean.
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