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The Great Wave
New research showing the impact of the tsunami  
that followed the 1923 Great Kanto earthquake

September 1, 2023, marks the 100-year anniversary of the 1923 Great Kanto earthquake in Japan. 
This megathrust earthquake under the Sagami Trough had a magnitude of 7.9, generating large 
ground shaking and subsequent fires across the Kanto region. What is less documented is the 
tsunami that was generated as a result of the earthquake and which caused extensive damage and 
loss of life to coastal areas around Tokyo. Tohoku University, a Gallagher Research Centre partner, 
have carried out new research analysing the 1923 Great Kanto earthquake and the tsunami that 
followed, and it is published here by the GRC.

The damage
The 1923 Great Kanto event caused widespread damage from Southern Kanto to the Tokai region, with over 100,000 people killed or 

missing and more than 370,000 houses partially or fully destroyed with severe damage to infrastructure, such as electricity, water, roads, 

and railways. Most of the metropolitan area of Tokyo was burned down due to fires following the earthquake, and these were the main 

driver of the fatalities (estimated at almost 90%)1 and building damage. This was largely because the earthquake occurred during the 

lunchtime preparations. Strong winds further exacerbated the reach of the fires to downtown Tokyo. Because of the scale of the 

casualties, September 1 has become Japan’s disaster prevention day (since 1960) to commemorate the event and increase disaster 

awareness. Table 1 highlights how this event was the most devastating natural catastrophe in recent history for Japan.

Research Centre

Historical Event Name Great Kanto Hanshin-Awaji (Kobe) Great Tohoku

Date/Time of recurrence  September 1, 1923/11:58 January, 17 1995/05:46 March 11, 2011/14:46

Magnitude M7.9 M7.3 (M6.9 USGS) Mw9.0 (M9.1 USGS)

Fatalities/Missing 105,385 6,437 22,318

Number of destroyed houses 293,387 104,906 122,039

Economic Loss (Direct Property Loss) 5.5 billion Yen (Unknown) 9.6 trillion Yen (6.3 trillion Yen) 16.9 trillion Yen (10.4 trillion Yen)

GDP 14.9 billion Yen 522 trillion Yen 497 trillion Yen

Economic Loss/GDP ~37% ~2% ~3% 

National Budget 1.4 billion Yen 73 trillion Yen 92 trillion Yen

Table 1: Comparison of damage statistics and losses caused by major historical earthquakes (based on a Cabinet Office report1 and updated by Gallagher Re). The economic 
values shown are at date of loss and not adjusted.
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Figure 1 shows an estimated ground shaking intensity map of the 

1923 event, presented with the current Japan Meteorological 

Agency (JMA) Shindo intensity scale, based on the number of fully 

collapsed wooden houses. Severe shaking was estimated in 

Kanagawa Prefecture and around the tip of Boso Peninsula in 

Chiba Prefecture, while the shaking in Tokyo was relatively low. 

The recurrence rate of such an event under the Sagami Trough is 

estimated to be between 200 to 400 years.

Figure 1: Estimated shake map of the 1923 Great Kanto earthquake. Source: Moroi, T.  
and Takemura, M.: Re-evaluation on the damage statistics of wooden houses for the 
1923 Kanto earthquake and its seismic intensity distribution in and around the 
Southern Kanto district.2 

The 1923 event and tsunami
The 1923 event is primarily known for causing extensive damage 

from the fire following the earthquake, rather than the ground 

shaking. It also caused damages from landslides and a subsequent 

tsunami. The epicenter of the 1923 event was located in Sagami 

Bay with the earthquake fault partially in the sea. This resulted in a 

tsunami height of several meters in locations around Sagami Bay 

and further east in Boso Peninsula (Figure 2). The tsunami wave 

reached the coast within five minutes of the main shake in some 

areas, and a wave height of 12 meters was observed in Atami in 

Shizuoka Prefecture. To the east, a 9-meter wave was observed at 

Tateyama at the southern tip of the Boso Peninsula in Chiba 

Prefecture.3,4

The 1923 tsunami caused extensive damages and loss of life. In 

Atami, where the wave height of 12 meters was observed, the 

tsunami water penetrated around 200 meters inland and washed 

away 162 houses. In Odawara City in Kanagawa Prefecture, there 

was a report of casualty near a river where 5–6 meters of tsunami 

merged with a massive landslide caused by the ground shaking 

(Cabinet Office, 2007).5 A visualization of the maximum tsunami 

heights from eyewitnesses and a field survey from the Global 

Historical Tsunami Database6 shows high tsunamis observed in 

both the northeastern side (Kanagawa Prefecture) and the 

southwestern side (Shizuoka Prefecture) of Sagami Bay.

Figure 2: Distribution of the maximum water heights of the 1923 Great Kanto 
earthquake induced tsunami.6

Estimated fault 
rupture plane
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Reassessing the 1923 tsunami
Professor Fumihiko Imamura’s team at Tohoku University, a 

Gallagher Research Centre partner, re-assessed the tsunami induced 

by the 1923 Great Kanto earthquake using the latest research. The 

newly proposed fault model by the scientific committee set up by 

the Cabinet Office of Japan7 was used to generate an initial 

condition of the tsunami. The new fault model was re-evaluated 

according to the amount of vertical crustal movement, observed 

earthquake intensity and maximum tsunami heights.

The tsunami simulation using Tohoku University’s TUNAMI code 

shows that the large tsunami generated inside Sagami Bay 

propagates directly towards Shizuoka Prefecture (Figure 3). The 

tsunami distributes throughout the bay reflecting inside Sagami 

Bay repeatedly, and then it slowly penetrates Tokyo Bay. In 

Kamakura City in Kanagawa Prefecture, where over 100 casualties 

were reported at the time of the 1923 earthquake, and now a 

popular tourist destination, the tsunami arrives at six minutes and 

reaches its peak with over 4 meters 11 minutes after the 

earthquake. It is also observed that 2–3 meters tsunamis 

repeatedly arrive at its coast every 15–20 minutes with large 

receding waves observed for many hours.

Figure 3: The 1923 Great Kanto tsunami simulation CG, created by Tsunami 
Engineering Laboratory and Earthquake Induced Tsunami Risk Evaluation Lab  
(Tokio Marine & Nichido Fire Insurance), IRIDeS, Tohoku University.

Existing historical records only show the location of the maximum 

tsunami heights. Tohoku University’s new simulation reveals 

temporal information (time series of repeating tsunami waves) for 

better understanding of this event. The new assessment highlights 

the potential for an earthquake in Sagami Bay causing a series of 

large tsunamis arriving soon after the earthquake, and lasting for 

several hours inside Sagami Bay. This has major implications for 

evacuation as well as business continuity perspectives. There was 

no tsunami warning during the 1923 Great Kanto earthquake, but 

100 years later in 2023, thanks to a dense observational network 

of sensors,3 it would be possible to distribute a tsunami warning 

within three minutes of an earthquake event.
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How can we help?
Gallagher Re with GRC partner Tohoku University have developed tsunami models for Japan and other parts of the world. 

For more information on Gallagher Re in Japan’s Catastrophe Analytics and Gallagher Research Centre, please contact your 

local client representative.

https://www.bousai.go.jp/kantou100/
(https://www.jstage.jst.go.jp/article/jaee2001/2/3/2_3_35/_pdf/-char/ja)
https://www.data.jma.go.jp/eqev/data/1923_09_01_kantoujishin/index.html
https://www.bousai.go.jp/kyoiku/kyokun/kyoukunnokeishou/rep/1923_kanto_daishinsai/index.html
https://www.bousai.go.jp/kyoiku/kyokun/kyoukunnokeishou/pdf/kouhou039_20-21.pdf
https://www.bousai.go.jp/kyoiku/kyokun/kyoukunnokeishou/pdf/kouhou039_20-21.pdf
https://www.bousai.go.jp/kaigirep/chuobou/senmon/shutochokkajishinmodel/pdf/dansoumodel_02.pdf
https://www.bousai.go.jp/kaigirep/chuobou/senmon/shutochokkajishinmodel/pdf/dansoumodel_02.pdf
https://www.bousai.go.jp/kaigirep/chuobou/senmon/shutochokkajishinmodel/pdf/dansoumodel_02.pdf


© Copyright 2023 Arthur J. Gallagher & Co. and subsidiaries. All rights reserved: No part of this publication may be reproduced, disseminated, distributed, stored in a retrieval system, 
transmitted or otherwise transferred in any form or by any means, whether electronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of 
Arthur J. Gallagher & Co. Gallagher Re is a business unit that includes a number of subsidiaries and affiliates of Arthur J. Gallagher & Co. which are engaged in the reinsurance 
intermediary and advisory business. All references to Gallagher Re below, to the extent relevant, include the parent and applicable affiliate companies of Gallagher Re. Some 
information contained in this document may be compiled from third party sources and Gallagher Re does not guarantee and is not responsible for the accuracy of such. This document 
is for general information only and is not intended to be relied upon. Any action based on or in connection with anything contained herein should be taken only after obtaining specific 
advice from independent professional advisors of your choice. The views expressed in this document are not necessarily those of Gallagher Re. Gallagher Re is not responsible for the 
accuracy or completeness of the contents herein and expressly disclaims any responsibility or liability, based on any legal theory, for damages in any form or amount, based upon, 
arising from or in connection with for the reader’s application of any of the contents herein to any analysis or other matter, or for any results or conclusions based upon, arising from 
or in connection with the contents herein, nor do the contents herein guarantee, and should not be construed to guarantee, any particular result or outcome. Gallagher Re accepts no 
responsibility for the content or quality of any third-party websites that are referenced.

The contents herein are provided for informational purposes only and do not constitute and should not be construed as professional advice. Any and all examples used herein are for 
illustrative purposes only, are purely hypothetical in nature, and offered merely to describe concepts or ideas. They are not offered as solutions for actual issues or to produce specific 
results and are not to be relied upon. The reader is cautioned to consult independent professional advisors of his/her choice and formulate independent conclusions and opinions 
regarding the subject matter discussed herein. Gallagher Re is not responsible for the accuracy or completeness of the contents herein and expressly disclaims any responsibility or 
liability based on any legal theory or in any form or amount, based upon, arising from or in connection with for the reader’s application of any of the contents herein to any analysis 
or other matter, nor do the contents herein guarantee, and should not be construed to guarantee any particular result or outcome. Gallagher Re is a trading name of Arthur J. Gallagher 
(UK) Limited, which is authorised and regulated by the Financial Conduct Authority. Registered Office: The Walbrook Building, 25 Walbrook, London EC4N 8AW. Registered in 
England and Wales. Company Number: 1193013. www.ajg.com/uk. 

GREAPAC6560

Connect with us today at GallagherRe.com.

It’s the way we do it.

https://www.ajg.com/gallagherre/

