






















 

 

  

  



Table 4. The 12 two-hour periods of Japan's traditional time-reckoning system

Table 3. Times of sunset, twilight, and the end of evening twilight

Table 2. The types of twilight and their definitions
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Table 7. The Edo period calendar and the definition of the end of evening twilight

Table 5. Previous studies about the tsunami timing

Table 6. Consistency between the estimated timing of the tsunami and the historical documents
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Fig.1. Locations of Yusuhara shrine, Funai, and Okinohama

Fig.2. An old picture of Yusuhara shrine in 1755. Reprinted from National Archives of Japan.
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Fig.3. Present views of Yusuhara shrine photographed on Dec. 23, 2014.

Fig.4. A chronicle of Yusuhara shrine “Yusuhara-gu-Nendai-Ryakki” copied in 1888. Reprinted from 
Historiographical Institute, the University of Tokyo.
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Fig.5. Evening conditions in Oita at the time of year when the Bungo Earthquake tsunami occurred. (a) 30 
minutes before sunset, (b) at sunset, (c) 30 minutes after sunset, (d) 1.5 hours after sunset. Photographed on 
Sep. 10, 2017. The sunset time is 6:27 pm in Oita city.
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Appendix. Historical documents which Usami et al. (2013) used for commentary of the Bungo earthquake 
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