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Refraction Effect of Tsunamis around the
Sade Island, the Japan Sea

Tokutaro HATORI
Suehiro 2-3-13, Kawaguchi,Saitama 332-0006, Japan

The Sado Island has been suffered from tsunamis originated along the eastern margin of the
Japan Sea. According to the old documents, the 1741 Hokkaido Oshima-Oki and 1833
Yamagata-Oki tsunamis reached 5-6m at the neighboring tip of northeastern Sado Island.
Inundation heights of the 1983 Nihonkai-Chubu and 1993 SW. Hokkaido tsunamis were 3-4m.
These tsunami are more than 2-3 times larger than the ones expected from the average

tsunami magnitude.
Based on the refraction diagrams

and the shoaling-refraction factors around the Sado

Island, amplification factors estimated by the Green’s formula are 2.5 at the northeast coast
and 0.5 at the south coast. The distribution patterns of the calculated factors nearly agree with
those of the inundation heights. The factor at Ryotsu, the head of bay, is 0.6-0.9,but
inundation heights of the 1833 Yamagata-Oki and 1964 Niigata tsunamis reached 3-5m,
suggesting the exciting bay-seiche. On the contrary, the wave rays of the 1614 Keicho
tsunami generated off the west Sado Island concentrate at the Ogi Peninsula and Mano Bay.
The amplification factor is 2.0-2.7. The distribution pattern of amplification factors around
the Sado Island is different from the source locations.

Key words: Tsunami heights around Sado Island, Refraction diagrams,

Shoaling-refraction factor.
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Fig.1 Location of the source areas of tsunamis  during 1741-2001.
The generating years, carthquake and tsunami  magnitudes A/ are also indicated. The
hatching sources show tsunamis generated since 1900,
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Fig,2.Distmbutions of inundation heights (above M.S.L. ,unit:m)
on the Sado Island for various tsunamis.
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Fig.3.According to the legend of tsunami, the boats flowed into Ryotsualtitude: 8m).
Date of the event is unknown,but there 1s a possibility of the 1741 Oshima-Oki tsunami
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Fig.6.Comparison of the shoaling-refraction factor around the island (column) and
the distributions of tsunami heights for the 1833 and 1964 events.
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Fig 7.Comparison of the shoaling-refraction factor around the island and the distributions
of tsunami heights for the1741,1983 and 1993 events.
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Fig.8.Refraction diagram of the imaginary source of the 1614 Keicho tsunami(time
interval: 10min). The comment is the same as in Fig. 4. Right:the shoaling-refraction
factor around the island.
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Fig.9 Tsunami height deviations from the average tsunami magnitudes on the
tsunami height-distance diagram(solid lines: up, broken lines: down).
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