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Abstract: Tsunami simulations were performed from several fault models of earthquakes along the
Kuril trench, in addition to those reported last year (Satake et al., 2003). The 2003 Tokachi-oki
earthquake (M 8.0), which occurred after the submission of the last year’s report, did not leave any
tsunami deposits that would be preserved in coastal geology. Two sources with the same slip but
different location (nearshore and offshore) and depth are compared to examine the effects on tsunami
generation. While the 2003 earthquake source was located nearshore, an offshore and shallower fault
would cause larger tsunami heights along the coast. For the 17th century tsunami, previous model with
uniform 5 m slip could not completely reproduce the tsunami inundation limits estimated from the
distribution of tsunami deposits on the Tokachi coast. In addition, the computed coastal heights from the
model were smaller than those reported (>10 m) by Hirakawa et al. (2005). If the slip on the fault is
increased to 10 m at least on the Tokachi part of the source, both the tsunami inundation and coastal
heights become larger and consistent with the observations. While such a model is preferred for tsunami
hazard assessments in Hokkaido, the model predicts tsunami heights larger than 3 m along the Sanriku

coast, but no tsunami damage has been documented in the existing historical documents.
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Table 1. Fault parameters of source models examined in this study.

L u W |strike| dip | rake |depth lat lon Mo Mw
5L Name
km | m | km | deg | deg | deg | km | degN deg E Nm
WA T-NS [ 100 | 5 [100 | 228 | 20 | 90 | 34 | 42.1374 |145.0037|2.0x10*' | 8.1
s E T-OS | 100 | 5 | 100|228 | 20 | 90 | 17 | 42.9881 |147.2244|2.0x10* | 8.1
ART_Y 5m | TN5 [300| 5 [100 228 | 20 | 90 | 17 | 42.9881 |147.2244|6.0x10*' | 8.5
200 5 | 100|228 | 20 | 90 | 17 | 42.9881 |147.2244
+ 3210 10m [TIONS 8.0x10%' | 8.5
100 | 10 | 100 | 228 | 20 | 90 | 17 | 41.8203 |145.3784
K41V 10m | TN10| 300 | 10 | 100 | 228 | 20 | 90 | 17 | 42.9881 |147.2244 | 1.2x10% | 8.7

F2k. 17T A OHNEE T L0 B EHR L 72 IRK EERE - 1 LR C oM & & HEEHERTY) & D Lo,
Table 2. Inundation distance and water heights computed from the 17th century source models and
comparison with the tsunami deposits.

%ﬁf&f@%;%g VR b—ya LR D | HEERIIO | R ab—vaid D
() W LR (km) 1 (m) # E& (m)
AT I Ts3 Ts4 TN5 | TION5S | TNIO | Ts3 | Ts4 | TN5 | TION5 | TNIO
PR 2.3 2.3 2.0 2.0 2.4 7.1 7.1 5.2 53 103
F4Ai (MG)| 3.2 3.3 3.3 3.3 3.5 1.1 1.6 1.7 2.0 3.3
Fedi (A) | 26 32 2.8 2.8 3.4 2.4 2.8 1.8 2.0 2.7
SR 1.6 1.5 1.3 1.4 1.5 173 | 10.7 6.7 9.7 14.0
& 323k 3.7 0.3 2.4 4.0 4.2 2.1 3.0 2.0 3.6 5.4
AdEE b | 3.0 0.7 1.4 2.5 2.6 5.5 3.4 0.8 2.6 3.5
AAet () | 44 1.0 2.3 4.0 4.6 4.4 2.0 0.7 2.4 2.8
To3 O R ¥yl 078 | 095 1.06 ;%:‘%“it | 0.68 | 0.96 1.48
(t5e7%=H) *’giﬁ 023 | 009 | 0.3 /(;7?&) gfﬁ 052 | 056 | 097
Tsd OB FH) | 224 | 342 | 3.68 ﬁ%ﬁ%ﬁt Wyl 062 | 097 1.44
(FH5L7 52 ) *%ﬁﬁ 244 | 419 | 438 /(;?J) *’%fﬁ 028 | 024 | 041
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Location of fault models. For the Tokachi-oki earthquake, nearshore fault T-NS (red, depth range
34-68 km) and offshore fault T-OS (green: depth range 17-51 km) are considered. For the 17th
century tsunami, the depth range is fixed at 17-51 km, but slips are varied as 5 m (TNS5), 10 m
(TN10), and 10 m on Tokachi side (offshore) but 5 m elsewhere (TSN10). The black star is the
epicenter of the 2003 Tokachi-oki earthquake (M 8.0).
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Fig. 2. Crustal deformation pattern of two Tokachi-oki fault models. (a) Nearshore (34-
68 km) model T-NS, (b) offshore (17-51 km) model T-OS. Solid contours
indicate uplift (0.2 m interval), whereas dashed one (0.1 m interval) subsidence.
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Fig. 3. Tsunami arrival times and heights along the Hokkaido coast computed from two (nearshore and offshore) models (T-NS
and T-OS) of Tokachi-oki earthquake. Solid circles indicate tsunami heights measured by Tanioka et al. (2004).
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Fig. 4. Crustal deformation pattern of three Tokachi-Nemuro-oki fault models. (a) TN5 model in whcih the slip is uniformly
5 m, (b) TIONS model in which the slip is 10 m in Tokachi and 5m elsewhere, and (c) TN10 model, in which the
slip is uniformly 10 m. Solid contours indicate uplift (0.5 m interval), whereas dashed one (0.2 m interval)
subsidence.
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Fig. 5. Tsunami arrival times and heights along the Hokkaido coast computed from three models TN5, TIONS, TN10 of
Tokachi-Nemuro-oki earthquake with different slip amounts (5 m, 10 m on Tokachi, and 10 m). Open circles indicate
17th century tsunami heights estimated from tsunami deposits (Hirakawa et al., 2005).
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Fig. 7a. Profiles along four lines (Nambu-numa, Tokotan, Kiritappu MG and A). Topography, computed water
levels from three models as well as Armageddon and tsunami earthquake models, location of tsunami
deposits (Ts3 and Ts4) are shown. Topography includes the coseismic crustal deformation computed from
TNS5 model (slip 5 m). For 10 m slip, ground level becomes lower by several tens of cm (see Fig. 4).
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Fig. 7b. Profiles along three lines (Pashukuru-numa, Oikamanai MG and A). Topography, computed water levels from
three models as well as Armageddon and tsunami earthquake models, location of tsunami deposits (Ts3 and Ts4)
are shown. Topography includes the coseismic crustal deformation computed from TNS5 model (slip 5 m). For
10 m slip, ground level becomes lower by several tens of cm (see Fig. 4).
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Fig. 8. Elevation (upper figure) and maximum distance from coast line (lower
figure) of tsunami deposits (Ts3 and Ts4) are compared with computed
water heights and inundation distance of tsunami simulation. Blue is for a
model with 5 m slip (17-51), red is for a model with 10 m slip on
Tokachi and 5 m elsewhere, green is a model with 10 m slip.
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Fig. 9. Tsunami heights along the Sanriku coast. Curves are those computed from three models. Blue and
gray bars indicate the estimated for the 1611 and 1677 tsunamis (Hatori, 1975). The dashed line

indicates 3 m, which would be the detection limit of historical documents.
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