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Regional Deviation of Inundation Heights due to the Large Sanriku Tsunamis

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

The regional inundation heights of the large Sanriku tsunamis (tsunami magnitude: m=3-4) are re-examined
using the diagrams of wave-height attenuation with distance. For the tsunamis in 1896 and 1933, inundation
heights on the Iwate coast locally reached 10-25 m that twice larger than the mean tsunami magnitude. These
stations have the seiche period of about 10 min. The heights along Hokkaido and south Miyagi to Fukushima
coasts are mostly normal. The 1611 Keicho tsunami (m=4) is the largest in the Sanriku region. The pattern of
tsunami height distribution along the Iwate coast is similar to the tsunamis in 1896 and 1933. Inundation heights
on the south Miyagi coast are remarkably high, comparing with the tsunami magnitude. For the 1793 Miyagi-Oki
tsunami (M=3), inundation heights along the coasts of south Iwate to Oshika Peninsula are relatively high,
suggesting the behaviors of future tsunamis generating near the trench.

Keywords: Sanriku region (NE Japan), Tsunami magnitude, Regional inundation heights.
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Table 1. Inundation heights of the Sanriku tsunami on June 15, 1896 (Meiji 29).
Epicenter: 39.5 N, 144.0 E, M=7.2, m=3.5.

5

Location H O6H Location H 6H Location H O6H
HOKKAIDO Tsugaruishi 39m N [Otani 52m N
Hanasaki 0.9 m L  |Aneyoshi 18.3 H  |Ishihama 14.3 H
Sarutome 3.0 N |Yamada 5.5 N |Imari 34 N
Shoya 3.6 N  |Tanohama 9.2 H  |Shizukawa 2.1 L
Horoizumi 3.0 N |Funakoshi 10.5 H |Terahama 6.8 H
Hakodate 1.8 N |Ozuchi 2.7 L  |Osashi 52 H
AOMORI Ryoishi 11.6 H  [Shirahama 2.7 N
Hachinohe 3.0 Kamaishi 5.4 N  |Arayashiki 8.8 H
Kofunato 6.0 Kojirahama 16.7 H |Okachi 3.1 N
IWATE Yoshihama 24.4 H |Namiita 24 N
Taneichi 12.0 H |Okirai 13.0 H Onagawa 2.7 N
Yagi 19.7 H  |Ryori-Shirahama 38.2 H |Nonohama 3.1 N
Okonai 20.0 H |Ryori-Minato 10.7 H |Samenoura 3.1 N
Kuji 15.7 H |Ofunato 34 N  |Ayukawa 2.1 N
Futago 23.0 H |Hosoura 6.7 N  |Kobuchi 2.4 N
Kosode 13.7 H |Tadaide 10.7 H |Oginohama 2.1 N
Kuki 12.3 H |Tomari 11.0 H  |Ishinomaki 0.6 L
Tamagawa 18.3 H |Otomo 2.4 L FUKUSHIMA
Fudai 15.2 H |Atsumari 26.7 H |Kegaya,Tomioka 7.0 H
Raga 29.0 H |Takata 2.7 L
Shimanokoshi 23.6 H |Osabe 6.0 N |OTHERS
Omoto 8.0 N |MIYAGI Choshi 0.8 L
Otobe 8.5 H [Osawa 6.4 H  |Chichijima 1.0 H
Taro 15.0 H |Tadakoshi 8.5 H |Hososhima 0.1 L
Miyako 4.6 N  |Kosaba 7.5 H
Sokei 6.1 N  |Kesen'numa 1.5 L

m : Tsunami magnitude of Imamura-lida scale.
H: Tsunami height above M.S.L.

SH: Deviation of tsunami heights from the mean tsunami magnitude.
H: high, N: normal, L: low
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Table 2, Inundation heights of the Sanriku tsunami on March 3, 1933 (Showa 8).
Epicenter: 39.2°N, 144.5°E, M=8.1, m=3.

Location H oH Location H oH Location H oH
HOKKAIDO Tamagawa 5.8m H  [Shizukawa 1.7m N
Hanasaki 1.2m N |Fudai 11.5 H |Terahama 24 N
Kiritappu 0.5 L |Raga 13.0 H |Osashi 4.8 H
Akkeshi 0.9 N |Shimanokoshi 9.7 H  [Shirahama 2.1 N
Kushiro 0.9 N  |Omoto 5.0 H  |Arayashiki 10.0 H
Shiranuka 1.5 N  |Otobe 7.6 H |Okachi 4.5 H
Onbetsu 1.8 N |Taro 10.1 H [Namiita 1.5 N
Hiroo 1.5 N  [Miyako 3.6 N  |Onagawa 2.4 N
Kogoshi 4.6 H |Sokei 4.5 H |Nonohama 24 N
Erimomisaki 3.6 H  |Tsugaruishi 3.0 N  |Samenoura 4.8 H
Horoizumi 3.0 H |Aneyoshi 12.4 H |Ayukawa 24 N
Samani 2.1 N |Yamada 4.5 H |Kobuchi 24 N
Urakawa 1.8 N  |Tanohama 5.5 H |Oginohama 1.8 N
Mitsuishi 1.5 N |Funakoshi 6.0 H  |Ishinomaki 2.1 N
Mukawa 0.9 N  |Ozuchi 39 N  [Shiogama 3.0 N
Tomakomai 1.2 N  |Ryoishi 6.4 H |Hanabuchi 2.8 N
Muroran 0.6 L  |Kamaishi 52 H |Yuriage 24 N
Yakumo 0.9 N  |Kojirahama 6.0 H |Arahama 1.6 N
Sawara 1.5 N  |Yoshihama 16.3 H |Nakahama 3.7 H
Hakodate 0.9 N |Okirai 7.8 H [(FUKUSHIMA
Kikonai 0.5 L  |Ryori-Shirahama 23.0 H |Nakamura 1.0 N
AOMORI Ryori-Minato 4.5 H |Isobe 1.5 N
Sai 0.6 L [Ofunato 1.8 N  [Uketo 1.5 N
Ohata 1.4 N  |Hosoura 3.1 N  |Tomioka 2.7 H
Sekinehama 1.0 N |Tadaide 34 N  [Hisanohama 1.5 N
Mukawame 4.5 H |Tomari 5.7 H |Yotsukura 0.9 N
Yokawame 4.5 H |Otomo 5.0 H |Toyoma 1.2 N
Hachinohe 2.1 N  |Atsumari 11.2 H |Ena 1.2 N
Oja 6.0 H |Takata 4.0 H |OTHERS
Kofunato 4.5 H |Osabe 6.0 H [Nakaminato 1.1 N
IWATE MIYAGI Choshi 0.4 L
Taneichi 7.0 H [Osawa 3.5 N [Mera 1.2 N
Yagi 6.0 H |Tadakoshi 7.0 H  |Kushimoto 0.5 N
Okonai 6.6 H |Kosaba 33 N  [Tosa-Shimizu 0.3 N
Kuji 4.5 H |Kesen'numa 2.0 N  [Hososhima 0.2 L
Futago 6.5 H [Otani 3.0 N |Chichijima 1.2 H
Kosode 8.2 H |Ishihama 7.6 H
Kuki 55 H |Irimae 46 H
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Table 3. Inundation heights of the Sanriku tsunami on Dec. 2, 1611 (Keicho 16).

Epicenter, 39.0°N, 144.4°E, M=8.1, m=4.

Location H oH Location H &H Location H J&H
Urakawa 2-3m N |Yamada-Sekiya 6-7m N  |Okirai 8-10m H
Taro 15-20 H [Yamada-Reido 8.1 N  |Takata 5-6 N
Miyako 7-8 N |Orikasa 5-6 N  [Sendai-Kasuminome 6-7 H
Sentoku 5.1 N  |Koyadori 20-25 H |Iwanuma 8-13 H
Fujiwara 7.0 N |Funakoshi 10-12 H |Nakamura 4-5 N
Sokei 6-7 N |Ozuchi 56 N
Tsugaruishi 7-8 N |Konpaku 8-10 H

Table 4. Inundation heights of the Miyagi-Oki tsunami on Feb 17, 1793 (Kansei 5).
Epicenter: 38.5°N, 143.5°E, M=7.8, m=3.

Location H OJ6H Location H 6H Location H 6H
AOMORI Kirikiri 3m N [Okachi 3m N
Hachinohe I2m N  |Ozuchi 2.4-3 N  [Izushima 2 N
IWATE Katakishi 3 N Samenoura 5 H
Miyako 2 N [Hakozaki 3 N  [Kobuchi 4 H
Fujiwara 2 N [Ryoishi 59 H [Yogasaki 2 N
Sokei 2 N [Mizuumi 9 H |Matsugahama 2 N
Osawa 2 N  |Kamaishi 3 N [FUKUSHIMA
lioka 2 N  |Heita 3 N  |Harakama 4 H
Yamada 2.6 N |Ryori 5 H |Matsukawaura 1.5 N
Orikasa 3 N  |Ofunato 3 N  [Isobe 3 N
Oura 2 N  |Osabe 4.6 H [Kabaniwa 3 N
Tanohama 34 N [MIYAGI Uketo 3 N
Funakoshi 3 N |Kesen'numa 3-4 N  [Onahama 2 N
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1611 Keiche Sanriku

1793 Kanser Miyagi-Oki
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Figure 5 Cases of the 1611 Sanriku and the 1793 Miyagi-Oki tsunamis. Caption is the same in Fig.4.
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Figure 6 Relation between the seiche period of bays in the Sanriku region and the square of tsunami height.
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