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Parameter study of strong ground motion simulation for the Median Tectonic Line
in the case of the lyo-Bungo Earthquake of September 1st, 1596

OKUMA Yurie and KUMAMOTO Takashi

School of Science, Okayama University, Okayama, 700-8530, Japan

Abstract The purpose of this study is to verify the fault length and earthquake magnitude of the lyo-Bungo earthquake in 1596
estimated by Ishibashi (2019) using historical documents written in the same period. According to Ishibashi (2019), the length of
the source fault was estimated to have been less than 100 km and the earthquake magnitude was roughly estimated to have been
around 7.5. In order to attempt to reproduce the interpretation, we conducted two different strong ground motion simulations: the
attenuation equation method and the characterized source model method, both used in the Headquarters for Earthquake Research
Promotion. We simulated earthquake ground motions based on several source fault models including estimation by Ishibashi (2019).
For the length of the fault, a 100 km length corresponding to the lyonada segment of the Median Tectonic Line active fault system
was the first model and 130 km and 160 km models extending onshore to the northeast were taken into account as epistemic
uncertainties. Regarding the dip angle of the fault, both 40 and 90 degree models were considered also as epistemic uncertainties.
Our calculation with other uncertainties shows that the models with a fault length of 100 km with a dip angle of 90 or 40 degrees are
consistent with the seismic intensity and seismogenic fault length of offshore fault estimated by Ishibashi (2019) based on reliable
first-grade documents. If low-certainty intensity estimates by Ishibashi (2019) are used to evaluate fault length in our calculation,
the possibility of 130 or 160 km length models with additional onshore faults will remain. Our results show that the strong ground
motion simulation could reinforce the expert’s interpretation of historical documents and propose quantitative source fault models

for historical earthquakes.

Keywords Median Tectonic Line, 1596 lyo-Bungo earthquake, strong ground motion simulation, epistemic uncertainties
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No| EE | VP lgp| V0w Py A% | B

| e s [Py [P wms | w=E | ofEm | oss | oxs | onw | eme | 07 | WEL

1 1.85 1600 60 350 60 3.8 0 0 0 0 0 0 0 0

2 1.85 1600 60 400 60 16.6 0 0 0 0 0 0 0 0

3 1.9 2000 [ 100 600 100 96.9 4 4 4 4 34 84.9 2742 74.7

4 1.95 2000 [ 100 [ 650 100 26.1 0 0 0 0 0 0 0 0

5 2.05 2300 [ 100 [ 850 100 16.1 0 0 0 0 0 0 0 0

6 2.05 2400 [ 100 900 100 71.4 0 0 0 0 0 0 0 0

7 2.15 2500 | 150 1100 | 150 0 6 6 6 0 1.1 94.7 885.7 415

8 2.25 3000 | 150 | 1400 | 150 0 8.5 10 10 10 385.5 162 0 0

9 2.3 3500 | 150 1700 | 150 0 10.4 10 10 10 10.2 823 1026.8 0

10 24 4000 [ 200 2100 200 0 71.3 70 70 70 276.1 595.6 0 298.3
11 2.5 5000 | 200 2700 | 200 500 51.8 49.6 50 50 2 2.4 0 0

12 2.6 5500 | 300 3100 | 300 1295.2 1995.7 1928.3 1872.7 1922.7 1331.7 955.2 0 1277
13 2.65 5500 | 300 | 3200 | 300 0 0 0 0 0 0 0 0 0
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