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ON TYPHOON-INDUCED STORM SURGE AFFECTING
TO A COAST WITH A SHELF

By Shigehisa NAXAMURA

Synopsis

This work is a study on typhoon-induced storm surge which affects to the
coastal zone including a shelf. A linearized model of semi-infinite ocean is assumed
in order to know a specific dynamics of the storm surge as a Kelvin wave with
some additional variations. By chance, four typhoons had landed just neighbour the
Shirahama Oceanographic Tower as an offshore fixed station for oceanographical and
meteorological observations in 1990. The first one of the typhoons, namely T 9019,
had caused a serious damage to the tower located off the south coast of Japan
facing the northwestern Pacific. In addition, a recent anticipation has been raised
about threat of a hazardous storm surge induced by a typhoon in relation to the
national and poblic activities in the coastal zones. At this stage, it is necessary to
know what is a hydrodynamical mechanism of a storm surge induced by a typhoon
travelling parallel to the coastline facing an ocean as well as what had done for the
other events in the past. A discussion could be expected to be a helpful key to
solving related problems and to finding a more effective warning system or
protection works in the coastal zones.
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Fig.1. Oceanographical and meteorological records at the Shirahama Oceano-
graphic Tower (an offshore tower station) showing the effects and
damage-happening by the typhoon 9019.

(1) W{m/sec) : wind speed, (2) W, : wind direction, (3) T, : air temperature,
(4) Tw: water temperature, (5) Z(m) : sea level, (6) H(m) and T(sec) ; mean
wave height and its period.
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Fig. 2. Storm surges induced by the typhoons 9019, 9020 and 9021 at Shirahama
(courtesy of Japan Meteorological Agency; JMA).
(1) storm surge variations eliminated the predicted tides, (2) solid circle:
new moon, (3} semi-solid circle: the first quarter phase of the lunar age,
and (4) circle: full moon.
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Fig.6. Storm surge at the Typhoon 9019,
(1) storm surge variations eliminated the predicted tides in thick lines,
(2) noatations of OWA, URA, KUS, WAK, KOB, MUR, TOS, ABU and
MAK are for the stations of Owase, Uragami, Kushimoto, Wakayama,
Kobe, Muroto-misaki, Tosa-shimizu, Aburatsu and Makurazaki.
(3) barometric effects in thin lines.
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Fig. 7. Dynamical variations at the Typhoon 9019.
{1) full lines for storm surge variations exept the predicted tides and
barometric effects, (2) stations of OWA, KUS, TOS, ABU and MAK,
(3) arrows and numerals indicate the minimum of the atmospheric
pressure at the stations.
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Fig.8. Storm surge at the Typhoon 9028,
(1) storm surge variations eliminated the predicted tides in thick lines,
(2) notations of OMA, OWA, KUS, SIR, MUR, TOS, WAK and KOB for
the stations of Omaezaki, Owase, Kushimoto, Shirahama, Muroto, Tosa-
shimidzu, Wakayama and Kobe, and (3) barometric effects in thin lines.
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Dynamical variations at the Typhoon 9028.

(1) full lines for storm surge variations except the predicted tides and
barometric effects, (2) notations of OMA, OWA, KUS, MUR and TOS
are for the stations of Omaezaki, Owase, Kushimoto, Muroto-misaki
and Tosa-shimidzu, (3) arrows and numerals indicate the minimum of
the atmospheric pressure at the stations.
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