AL H DX B AR S E R R R o —
Vol.36, 41-59, 2023

FEBBOVEXRMRICK SBEET A & RERVO RIS

Estimation of strong ground motions from mega earthquakes
along the Kuril-Kamchatka Trench and their effects on seismically
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Abstract

We developed fault models of the mega earthquakes along the Kuril-Kamchatka Trench
and predicted strong ground motions at Kushiro, Urakawa, and Tomakomai based on
empirical Green’s function method using these models. Spectral inversion analysis was
performed for elemental earthquakes used as empirical Green’s functions to estimate their
sources and paths parameters. To verify the validity of the predicted strong ground motions,
we compared them with the observation records of the 2003 Tokachi-oki earthquake and
with a previous ground motion prediction equation. Finally, we evaluated the impacts of the
predicted strong ground motions on seismically-isolated buildings based on dynamic
response analysis.
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assumption of area

deep area S, Shallow area S,

v v

entire area 5= Sy.0p T Sopaiion

v

averaged dynamic stress drop
dynamic stress drop on asperity
seismic moment )

large earthquakes (S= 30,000 km?)

averaged dynamic stress drop Ac?=1.0 MPa

dynamic stress drop on asperity Ao”a5p=19,9MPa
seismic moment My=(Ac?SW)/c, c=0.45+ 1.1exp[-L/W¥]

] area and averaged slip of asperity )
area of asperity Sasp=(A07 Ac? ;)8
averaged slip of asperity D,,=2D

. short-period level for check  A=4np*(S,,, /m)'"* Ac”,,,
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area, slip, and effective stress of
background, large slip, and very large slip
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large earthquakes (S= 30,000 km? and Mp<8.9)
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effective stress of large-slip area and very-large-slip area

Gvsry largesli p: Ol "gasli p: Oback

3 MiEMEAME (BE) ETETHIIL—FERMEENFE LT
Dan et al. (2018) O DEiE/S A —4 BEFIE




1 TEGBERVOOBEXMEOME/ZA—4
BB/ A —4 & EER R EIRR
bR &L (km) 849 HhEEAER (2019) DETFILIO0
b7 RN (km) 173 W=s/L #hEEAER (2019) DETILIO0
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TS ABETE Ao (WPa) 1.00 Dan et a/. (2018)
FARYF A DIEHETEAC ., WPa) 19.9 Dan et a/. (2018)
HWEE—A Y MMy - m) 5.55x 102 MO=(Ac -S-W/c Dan et a/. (2018)
E—AVEIIT=Fa— KN, 9.10 M= (1ogMy[dyne-cm]-16. 1) /1.5
T RARY T 4 OEHES, s, (kn) 7.39%x10°  S,p=(A0/ A0 ,4)S Dan et a/. (2018)
FARYTF 4 DF Y ED,q, (m) 17.4 D,5p=2D Dan et a/. (2018)
SEREHA L AILAN - m/s?) 1.75x10%° A=47r B2 (See/ )2 AT ooy Dan et a/. (2018)
Svery large sl ip (KM 2.20x10*  Syery rarge s1ip=0. 158 Dan et a/. (2018)
Siaree slip (KM 3.67%x10"  Sjarge ¢1ip=0. 255 Dan et a/. (2018)
Spack (km?) 8.08x10*  Spae=0. 6S-S,q, Dan et a/. (2018)
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F AR T 4 EOEH kn') 923 Sasp/Nasp
FARYF 4 HEADOKE &W,q, (km) 30.4 (Sasp/Nasp) 2 EAMERE
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SR B (km/s) 3.80
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£2 BBHJ)—VEHELTAV-ERBNEDO#ET

Eiae) xER! wE | RET | Mo[Nm]?| A[Nm/s?]® | A o [MPa]™
EQ02 | 2018/05/18 03:42 | 42.7252 | 145.4705 |5.15E+17 | 1.77E+18 2.03
EQO5 | 2009/03/07 23:33 | 41.7953 |143.8225 | 1.45E+17 | 1.19E+18 2.11
EQO06 | 2006/04/13 13:27 | 41.7560 |142.8938 |1.10E+17 | 1.75E+18 4.30
EQ09 | 2004/04/12 03:06 | 42.8298 |144.9982 |1.45E+18| 4.00E+18 411
EQ10 | 2004/02/17 16:46 | 43.0928 |145.9978 |2.40E+17 | 2.62E+18 5.35
EQ12 | 2003/10/07 04:26 | 42.2380 |144.7452 |1.65E+17 | 1.54E+18 2.92
EQ13 | 2003/09/29 11:37 | 42.3570 | 144.5570 |4.96E+18 | 6.06E+18 4.14
EQ15 | 2003/09/28 09:23 | 42.2650 |143.3243 |3.95E+16| 1.25E+18 4.35
EQ18 | 2000/11/14 00:57 | 42.4467 |144.9312 | 7.79E+17 | 2.92E+18 3.49
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