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Long Period Beat Phenomena of Swells in a Coastal Water of
Toyama Wan

Masashi KAWAI, Masahiko TAMURA and Makoto SHIGETA

Abstract
The large swells invade the Toyama Wan from October to April every year,and cause wave disasters such as
ship dragging anchor, grounding and so on, around the Toyama Wan. It is considered that the wave disasters are
mainly caused by swells and water level fluctuations with long periods, and so beat phenomena of swells and
periodic water level fluctuations are investigated using water level data observed from December, 2017 to March,
2018. The following results are obtained.
(1) There were proper oscillations with periods of about 1.5 minutes, 13 minutes, 30 minutes and so on,
in the coastal water of Toyama Wan.
(2) It is confirmed that swells beat with period of about 30 minutes due to the periodic water level fluctuation
with period of about 30 minutes.
These results suggest that swells beat with more long period such as a period of about 12 hours, due to ocean
tide. It is a future problem to investigate a possibility that swells beat with more long period such as a period of

about 12 hours, due to ocean tide.
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Fig.2 The cargo ship grounded on wave dissipating
blocks in Fushiki-Toyama Ko on 23 Oct., 2017
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Fig.3 Wave observation points in the coastal water of
Toyama Wan

Fig.4 Tide station in Toyama Shinko
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Fig.5 Significant wave height observed at Ebie in December, 2017
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Significant wave period[s]

=0

0/01  00/03 00/05 00/07 00/09 00/11

00/13 00/15 00/17 00/19 00/21

00/23 00/25 00/27 00/29 00/31

Time [Hour/Day]
Fig.6 Significant wave period observed at Ebie in December, 2017
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Fig.8 Water level observed off Ebie for 72 minutes after 16:05, 26 December, 2017
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Fig.9 Spectra of waves with several minute period observed off Ebie for about 72 hours after 0:10 26 December, 2017
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Fig.10 Spectra of waves with several ten minute period observed off Ebie for about 72 hours after 0:10 26 December,

2017
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Table 1
at Point A and Point B in Fig.3

Peak spectra of water levels observed

Peri.of pk.spec. [s] 1608 | 2016 | 3542 | 4228
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Fig.13 Significant wave height observed by Toyama
wave mater and Fushiki wave meter from 20 to
23 October, 2017
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Fig.14 Significant wave period observed by Toyama
wave mater and Fushiki wave meterr from 20 to
23 October, 2017
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Fig.15 Water level observed at tide station on 22
October, 2017
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