D. Sugawara, F. Imamur KGtHthtK
||||||

IHE 869 JOGAN AND THE
2011 TOHOKU-OK |
EARTHQUAKE TSUNAMIS

NH13G-08: Sugawara et al.



Introduction

1. Recognition of the Jogan event (1906-)
by written record, tsunami deposit, oral legends

2. Estimation of the event size (2001-)
by tsunami deposit, numerical modeling

3. Comparison to the 2011 Tohoku-oki event (2011-)
by inundation area, fault size, fault slip
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- Earthquake on 13, July, 869 BN . e e
- Collapse of buildings
- Flooding and damage by the tsunami
- Drowned 1,000 people
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1906  First interpretation of the record SN SRR .(M"'Q;"-Q ‘;‘” 3N
1934 Listed in earthquake catalogue & - X
1951  First estimation of magnitude
1970 re-estimation of magnitude

[1] Yoshida (1906), [2] Imamura (1934), [3] Kawasumi (1951),
[4] Usami & Kayano (1970)
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Recognition of the Jogan event (2)

First discovery of the Jogan
tsunami deposit in Sendai (1990)

[1] Abe et al. (1990), [2] Minoura (1990), [3] Minoura & Nakaya (1991)
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Investigation of oral legends of N Japan
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869 Jo‘ "“ah
arthquake (MB 61) &

- Drifted god (N = 8)

- Tsunami-related toponymy (N = 7)

- Episode of tsunami evacuation (N = 4)
- Epidemic after tsunami (N = 1)

- Other (N =5)

No information available for
tsunami heights and run-ups

[1] Watanabe (2000), [2] Watanabe (2001) _
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Estimation of the event size (1)

Jogan tsunami deposit Earthquake magnitude '

% Found O Not found (NGDC, NOAA)
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Regional investigations of paleo-
tsunami deposits (2001-)

Result of recent field surveys on
the Jogan tsunami deposit

Found from
Sendai Bay (2006-) [2I3]
Joban Coast (2001-) [l

Not found from
Southern Joban Coast
Sanriku Coast

"k

-, \ 'I'.
[1] Minoura et al. (2001), [2] Shishikura et al. (2006), [3] Sawai et al. ‘1?;?"‘
[2006], [4] Imaizumi et al. (2007) ™
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Estimation of the event size (2)

Jogan tsunami deposit Earthquake magnitude
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Estimation of fault model from
deposit data (2008-)

Framework of modeling L2l

A. Local distribution of deposit
> |[nundation area & fault slip

B. Sedimentological features
> Flow characteristics

C. Regional distribution of deposit
> Fault size & fault slip

earth{qua!;e (Mw38"4)
(Satake etial®}2008;
o Namegaya et aI 2041105
[1] Satake et al. (2008), [2] Namegaya et al. (2010), or Sugawaraletial:#204i)
[3] Sugawara et al. (2011) o
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Estimation of the event size (3)

Sendai City

Inundation line of
Jogan tsunami

(N38.19376. EM\O_.__E‘)“‘I.BQS)

Modeling of tsunami inundation
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- Jogan paleo-coastline
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@® Survey point of Jogan tsunami deposit
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Comparison to Tohoku-oki event (1) Inundation area in Sendai City

S Distribq Poney
~Jogan tsuj

Inundation line of
Tohoku-oki tsunami ~n &,
\#
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Comparison to Tohoku-oki event (2)

Jogan tsunami deposit
% Found O Not found
% Found after 2011 event

Fault size and amount of slip 1 2011 ToEoI((n:-ogio) -
earthquake (Mw9. )
(%, (Ozawa etal., 2011) Trench

9,

Sanrlku«

869 Jogan earthquake 23]
Fault length: > 200km
Fault width: 85-100km
Slip: > 6-7m (Uniform)

2011 Tohoku-oki earthquake 4]
Fault length: ~ 500km
Fault width: ~ 200km
Slip: Max. ~ 50m (non-uniform)

\ ) J
earth{qua!;e (Mw38"4)
(Satake etial®}2008;
Namegaya etal 20110;

[1] Satake et al. (2008), [2] Namegaya et al. (2010), or *----=" 'S uigawaraletial-y20i))
[3] Sugawara et al. (2011), Ozawa et al. (2011) ™
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Conclusion

Inundation area Jogan = Tohoku-oki ?
Focal region Jogan < Tohoku-oki
Wave source Jogan < Tohoku-oki

Formation and preservation of deposits in steeper coasts
Relationship between inundation and deposition limits
Estimation of flow depth and speed from deposit data
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Thank you very much for your kind attention.
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Sendai, Japan
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