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Wave source Estimation of the 1611 Keicho Oshu tsunami based on ancient documents and tsunami
deposits information
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The 1611 Keicho Oshu tsunami is known to have caused extensive damage along the Pacific coast of the Tohoku region,
but no consensus has been reached on the source because of less information and which is still under discussion. This is an
important issue from the viewpoint of tsunami risk evaluation and disaster mitigation. Therefore, tsunami source estimation
using more information adding tsunami deposits as well as ancient documents as tsunami traces is conducted. The estimated
model is Mw8.9 — 9.0, and shows a maximum slip of about 50 meters deep at the plate boundary off Miyagi Prefecture. It is
possible that the 1611 earthquake was a coupled earthquake that occurred in the same area as the 3.11 earthquake. The
estimated model is generally consistent with the traces in ancient documents and tsunami deposits except for those on the
Rias coast of Iwate Prefecture.
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Table.1 The 1611 Keicho tsunami wave sources estimated by previous studies
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Figure.1 Wave source estimation flow
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Table.2 Numerical analysis conditions
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Figure.2 Topographic data for numerical analysis
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Table.4 Tsunami trace heights estimated from tsunami deposits
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Figure.5 Tsunami trace heights of the 1611 Keicho tsunami
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Figure.6 Wave Source models of each earthquake occurrence mode
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Table. 5 Fault parameters of the initial wave source

R 707 L — B R I TS - AL AR T MR A e
38.42° N 40.30° N 38.13° N
FEUE 142.90° E 144.33° E 143.84° E
RS 31km ZEE 1. Okm ZEE 1. Okm
A M 202° 190° 202°
AR 18° 20° 20°
Wr e i D e X 200km 210km 200km
BT i3 1 DR 100km 50km 50km
ERaVk:| 90° 78.7° 90°

.08

BN

36,00
T

IIAATRYEM

[ Ve WY N S S S Ty Y T W S Y] N
[=I=T=T=T T AT
0.0 2.0

B

2L L

-j?&Uim

[ N TR LT S S — Y T T S T
o«:gomommhw

10 1611 A3 R Ee OHE B IR IR (72 : R HERE M) DHESE B ~ DO B HLUZIR KR FIRZ FV = —
A, AR KE ERRE AW —R)

Figure.10 Estimated wave source of the 1611 Keicho tsunami (left: case using the minimum flow depth for

conversion from tsunami deposits to trace heights; right: case using the maximum flow depth)
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Figure.12 Slip deficit velocity between plates estimated from land-based GNSS data (period: 1996-2000) The
blue contours represent slip defects at intervals of 3 cm/year. The green lines and yellow stars indicate the
tsunami source areas by representative plate boundary earthquakes and epicenters in the past, and the gray lines
indicate isobaths at 10 km intervals on the plate boundary. [Hashimoto et al.(2012)]
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Figure.14 Estimated wave source assuming that the 1611 Keicho tsunami was a tsunami earthquake and

comparison of the calculated tsunami heights and trace heights (Median relationship used to convert from

tsunami deposits to tsunami heights)
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