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Fault models of the 1703 Genroku and 1923 Taisho Kanto earthquakes inferred
from coastal movements in the southern Kanto area

TaE—"

R

-REBER'

Yuichi Namegaya', Kenji Satake’ and Masanobu Shishikura'

VIEWTE - HEERFSEE > # — (AIST, Geological Survey of Japan, Active Fault and Earthquake Research Center,
yuichi.namegaya@aist.go.jp)
P RS HUEMFSERT  (Barthquake Research Institute, the University of Tokyo)

Abstract: We constructed fault models for the 1703 Genroku and 1923 Taisho Kanto earthquakes by
inversion of coastal movement data. The 1703 coastal uplifts were similar to the 1923 uplift in Miura
peninsula, but were about three times larger in Boso peninsula. The fault model consists of 34 subfaults,
reflecting geometry of upper plane of the Philippine Sea plate compiled from recent three studies. On the
subfaults beneath Miura peninsula, the average slip was 5.4 m for both 1703 and 1923 earthquakes.
Beneath Boso peninsula, however, the 1703 slip was about 10 m, while the 1923 slip was less than 2 m.
On the Kujukuri coast, the 1703 tsunami was larger than the 1923 tsunami and inundated at least 1.5 km
from the past coast line. This observation cannot be reproduced by the inverted 1703 fault model, and
requires an additional offshore fault rupture southeast of Boso peninsula.
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Table 1. Fault parameters and estimated slip amounts.

TRE, b, RIS, ER,  ERA, T0A, RS, E, (Lt%) (KIE)

R L km i i B km km 0 m <O m
1E 139.523 35.623 18.0 320 30 155 15 15 1.9 5.8
1D 139.401 35.539 14.1 320 15 155 15 15 3.7 3.3
1C 139.279 35.455 10.0 320 16 155 15 15 5.0 2.0
1B 139.164 35.377 3.7 320 25 155 15 15 4.8 5.0
1A 139.041 35.293 0.0 320 14 155 15 15 2.7 4.5
2E 139.629 35.519 18.0 320 30 155 15 15 29 5.0
2D 139.507 35.435 14.1 320 15 155 15 15 6.0 4.1
2C 139.385 35.352 10.0 320 16 155 15 15 8.4 5.1
2B 139.270 35.273 3.7 320 25 155 15 15 8.4 8.7
2A 139.147 35.189 0.0 320 14 155 15 15 4.5 8.1
3E 139.735 35.416 18.0 320 30 155 15 15 2.8 4.1
3D 139.613 35.332 14.1 320 15 155 15 15 6.2 4.8
3C 139.491 35.249 10.0 320 16 155 15 15 8.8 5.0
3B 139.377 35.170 3.7 320 25 155 15 15 7.9 4.8
3A 139.254 35.086 0.0 320 14 155 15 15 4.3 23
4E 139.843 35.313 17.3 320 15 155 15 15 1.5 5.0
4D 139.719 35.229 14.1 320 12 155 15 15 4.5 6.6
4C 139.597 35.145 10.0 320 16 155 15 15 8.2 49
4B 139.479 35.064 49 320 20 155 15 15 7.1 2.1
4A 139.354 34.978 2.3 320 10 155 15 15 3.7 0.5
5E 139.946 35.208 18.5 320 6 155 15 15 0.0 3.0
5D 139.824 35.125 14.4 320 16 155 15 15 1.2 53
5C 139.703 35.042 10.0 320 17 155 15 15 4.1 3.4
5B 139.581 34.958 6.4 320 14 155 15 15 2.6 0.4
5A 139.457 34.872 3.8 320 10 155 15 15 1.5 0.0
6E 140.009 35.135 20.7 320 6 155 10 15 1.0 1.3
6D 139.894 35.055 14.6 320 24 155 10 15 5.0 29
6C 139.774 34.973 10.0 320 18 155 10 15 8.2 2.5
TD* 140.019 34.993 13.2 270 29 105 15 15 10.0 2.7
8E* 140.183 35.117 21.3 270 6 105 15 15 2.1 0.7
8D 140.183 34.995 15.0 270 25 105 15 15 8.2 1.5
9E 140.348 35.130 19.3 270 6 105 15 15 0.5 0.1
9D 140.348 35.007 13.0 270 25 105 15 15 2.6 0.0
10 140.183 34.874 1.3 270 45 105 45 18 10.1 2.1
11 140.716 34.711 1.3 290 45 125 50 30 - -

*5 km X 5 km O/NTIE 2 6 ALRLE L TV D 2 LITTEE 2B 5. HF R R & 3B/ N E OO 5 b,
Ho & bl ChETE 7D~10 12DV I B OFEHE - AR
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Fig. 1. Fault models and the vertical movements of the 1703 earthquake calculated from (a) Kasahara

et al. (1973) and (b) Matsuda et al. (1978).
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Fig. 2. Coseismic movements: (a) the 1703 earthquake and (b) the 1923 earthquake reprinted from Shishikura (2003).
The red and blue contours indicate uplift and subsidence. The unit of the amounts is meter.
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Fig. 3. Tsunami heights from the 1703 earthquake (the red numerals) and the 1923 earthquake (the blue numerals) based
on Hatori et al. (1973) and Hatori (1975a, 1975b, 1976). The 1703 tsunami heights in Boso peninsula were

modified with vertical movements estimated by Shishikura (2000), because Hatori (1976) used the vertical
movements by Matsuda et al. (1974) to estimate the tsunami heights.
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Fig. 4. Locations of tsunami memorial monuments (the green circles) of the 1703 earthquake tsunami along the Kujukuri
coast, the eastern side of Chiba prefecture. They are based on Koyama (1996). The red circles indicate locations
where the 1703 tsunami arrived. The map is modified from 1/25000-scale map of Geospatial Information Authority of
Japan, [Kazusa-katagai], [Togane], [Shitengi], [Torami], [Kazusa-ichinomiya], [Kazusa-choja], and [Kuniyoshi].
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Fig. 5. A memorial monument “Muentsuka tsunami seirei sama” established at Koji, Shirako
town, Chiba prefecture. The photo was taken in June, 2011.
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Fig. 6. Compiled geometry of the upper plane of the Philippine Sea plate (the red contours).
The sub faults used in this study are also shown by the green rectangular.
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Fig. 7. Slip amounts on the subfaults estimated from inversion analyses of the vertical movements for (a) the uniform slip
model for the 1703 earthquake, (b) the uniform slip model for the 1923 earthquake, (c) the various slip model of the
1703 earthquake and (d) the various slip model of the 1923 earthquake.
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Fig. 8. (a) Index map of locations where the movements of the 1703 earthquake are compared. (b) Comparisons of the
measured coseismic movements of the 1703 earthquake with the calculated ones from the estimated slip amounts
using the uniform slip model (the black circles) and the various slip model (the green circles). (c) Index map of the

1923 earthquake. (d) Comparisons of the movements of the 1923 earthquake. In case of the 1923 earthquake, more
vertical movements were used in the inversion analyses.
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Fig. 9. Vertical movements calculated from the estimated slip amounts from (a) the uniform slip model of the 1703
earthquake, (b) the uniform slip model for the 1923 earthquake, (c) the various slip mode for the 1703
earthquake, and (d) the various slip model for the 1923 earthquake.
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Fig. 10. (a) Calculated tsunami inundation along the Kujukuri coast from the estimated slip amounts of the various
slip model of the 1703 earthquake. (b) Calculated tsunami inundation from the various slip model with an
additional subfault located southeastern offshore of the Boso peninsula. The red circles indicate locations
where the 1703 tsunami reached.
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