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Sofugan tsunami (October 8, 2023)



UNESCO/IOC-NOAA 
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

Sofugan tsunami (October 8, 2023)



UNESCO/IOC-NOAA 
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

Sofugan tsunami (October 8, 2023)

Sandanbata et al. (2024)
https://doi.org/10.1029/2023GL106949
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The Noto Peninsula earthquake and tsunami 
on January 1, 2024

• The earthquake caused 245 casualties, mostly due to 
collapse of houses

• It also generated tsunami as high as 5 m, but human 
casualties were minimal

• The inundation area was smaller than tsunami hazard 
map based on simulation

• Tsunami early warning and its dissemination urged 
residents to evacuate

• Instrumental tsunami observation failed due to coastal 
uplift
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Fujii and Satake (2024, Earth Planets, Space)
https://doi.org/10.1186/s40623-024-01991-z

Tsunamigenic earthquakes 
along eastern margin of Japan Sea
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Tsunami warning issued 
by Japan Meteorological Agency

https://www.jma.go.jp/bosai/map.html#5/40.662/136.691/&elem=hist&content
s=tsunami&lang=en

All times are Japan Standard Time

16:06 Earthquake (M 5.5)
Earthquake Early Warning

16:10 Earthquake (M 7.6)
Earthquake Early Warning 

16:12  Tsunami warning
16:22 Major tsunami warning
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Asahi Shimbum Digital   https://www.youtube.com/watch?v=h_4BlsoWg1U

Tsunami up to 5 m inundated soon after the 
earthquake
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Tsunami survey by JSCE group

https://doi.org/10.1080/21664250.2024.2368955

• Maximum runup height ~ 6 m
• Large tsunami on the east coast of Noto Peninsula and Niigata coast



UNESCO/IOC-NOAA 
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

Submarine active faults previously mapped 

MILT models 
(2014)

Japan Sea project 
models
(2014-2020)
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https://www.eri.u-tokyo.ac.jp/project/Japan_Sea/JSH27Report/PDF/20_H27JSPJ-C3.3.1.pdf

Predicted tsunami from NT4-NT5-NT6（Mw 7.3)
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https://www.eri.u-tokyo.ac.jp/project/Japan_Sea/JSH27Report/PDF/20_H27JSPJ-C3.3.1.pdf

Predicted tsunami from NT2-NT3（Mw 7.1)
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The tsunami inundation area was smaller than 
hazard map

Assumed fault: F43 (Mw 7.6)
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Estimated slips on active faults

Fujii and Satake (2024, Earth Planets, Space)
https://doi.org/10.1186/s40623-024-01991-z
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Tsunami observation failed due to coastal uplift

https://www.jma.go.jp/jma/press/2402/01a/nagahashi_press.pdf
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Early arrival of tsunami at Toyama

Mulia et al. (2024) 
https://doi.org/10.1016/j.oceaneng.2024.118698
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https://www.kaiho.mlit.go.jp/info/kouhou/r6/k240124/k24
0124.pdf

Bathymetry survey by Japan Coast Guard
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Nankai trough earthquake attention
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An M 7.1 earthquake on August 8, 2024
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An M 7.1 earthquake on August 8, 2024
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Nankai trough earthquake attention

Variability

Long-term forecast （2013）

M9.1

M8.7

M8.6

M8.4

Max

Size 30 yr prob
Nankai
Trough M8～M9 70 - 80%

Maximum source 
based on geo-
morphology, 
historical data, 
seismicity
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Nankai Trough Earthquake Information

https://www.bousai.go.jp/jishin/nankai/pdf/leaflet.pdf
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When an earthquake of Mw ≥ 8.0 occurs
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https://www.bousai.go.jp/en/documentation/white_paper/pdf/SF3.pdf

Nankai Trough Earthquake Information

When an earthquake of Mw ≥ 7.0 occurs When a slow slip is observed

https://www.bousai.go.jp/en/documentation/white_paper/pdf/SF3.pdf
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Probability increase 
Probability of Nankai eq. is
70 – 80 % for 30 years
= 0.1 % for one week

Global earthquake catalog (1904-2014) shows
103 eqs. with Mw ≥ 8.0.  Among them,
7 eqs. with Mw ≥ 8.0 within 7days and 50 km

7/103 =  6.7 %   à 67 times increase

1437 eqs. with Mw ≥ 7.0.   Among them,
6 eqs. with Mw ≥ 7.8 within 7days and 50 km

6/1437 =  0.4 % à 4  times increase

Nankai Trough Earthquake Information
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Kenji Satake
University of Tokyo

satake@eri.u-tokyo.ac.jp


