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Development of the strong motion simulator for earthquake disaster prediction in the large cities of
Japan.
Kazuki Koketsu, Earthquake Research Institute, University of Tokyo.

Abstract:

We have developed a strong motion simulator for earthquake disaster prediction in the large cities of Japan.
It consists of three modules that are the underground structure modeling module, the seismic wave
propagation simulation module, and the web-based presentation module. The deep underground structures
in the Kanto, Nobi and Osaka basins were built using the underground structure modeling module. The
digital maps of geomorphological classifications and site amplification in these basins were also developed.
The seismic wave propagation simulation module based on the parallelized voxel FEM can simulate seismic
ground motions in a large-scale land and sea structure with surface topography. The statistical Greenls
function method was introduced to include high-frequency components of strong ground motion. The web-
based presentation module can register simulation results for various earthquakes and publish them through
the Internet.

1.0000
gboobooobooboobobobooooooboobooboboboooooboobooboboboooon
gbobooooooooboboboooooooboobobobooboobooboboboboboooooo
gboboooooooobooboboooooooooboboboooooobobobobboooboonoo
gooboooboboooooboooobbooooboboooobboooboboooobooooobo
gboooooooobobobooooooobobmooooboobobooooooboboboo
oooooooooooooooooooboboo)oooooooooooooOoboOoobbooOoOogoo
(0ooooooooooooooooooooooboOo0ooooobooooooDooObobO00O0ooo
@oooooooooobooooboooobooooooooooobooobooogbDbooOoo
gbooobooooooboobobooboooooooobogbobooboooomoboboooooooboooDo
gbooooooooboobobooooooooon

2. 00000000b0boboob0

2.10000000000000
0000000000000000000000000000000000000000000000
Ooo0o00000000000000000000000000000000000000000000

ooooooo0o0o000000000000000000000
0000000000000000000000000000000000000000GIS0D000

0000000000000 000000000000000050m000000000000000

63

OoOoOoOoooo



OoOoOooooo

Cc2

iz ¥ D
TOAIE

fijjIe

BAHELERED
3] \ - 1z '
HTHEDET UL | KB DR

obooboobooooooobooobo

gbobobobobobobobobobobsombobobooboobooboboobooboobooboo
gbooooo

2200000000000 00DObOOOO
gooooboobbodooooobooboboodooooboboboobbbooooooobobobbooooa
ggd

UOFEMOODOO0OO0OO0OO0OO0O0OO0O0OOO0OO0bO0boooPCcOObOOnO
gbobooooobooboboboouooooobobobobooooooooooboboboon
goboobooboooboobooooooooboobooobooboboooobooboOoboobPCOOD
gbooobooboobooboooobopPcOO0bOO0OODOODOODDOODOODDODDOODO
000005kmXs50kmxX3okmO O OO0 00000000000 0DO00000O00O2030000000
gbooobobobooboooboboboobooboboboopPCcOObOO0bOObOODOODODOODO
gboooboooobooboboopCcObObOO0ODbOOOODOODOOOODOODODOODO
gboboooooooboboboooooooobobobooooon

= K-netB /i =

: . EW Max300 | WA Ew Maxdzi SZal—av
i J v ‘\"I '—.I"' "I_',-".:_"I."»*_.‘.-\,‘\-\.- W vl e § Y P p—
. .- Eﬁ\ga}ﬁﬁi& L - " - L e i " " 511 "l
f : : NS Max2i5 NS Max 229
Y allito S [ VY POPSRPUP s TPV IS
LD Max 153 D Max 145
SERREID AT YT avh (46.78018) K-net E/MATOREREDIAED HE

oooooboisoozoo3noooonononononon

64



c2

gboboooooobooboboboooooooonoo
gbooboooooooboboboooooooooboobobooboooooooooboboobooon
gbobooooboobooboboboooooooboboboboboooboobobOoboOoboonaos3dy
2601040500 00000 0DLO0OO0OOOOOO0OObO20030 b 0000000000 DOOOO0OO
gboooobooooobooboboooooooooboboooooobDobobobobbooboooo
goooooboooboooooooobooooobobooobobooooboboboobobobbooo
gbobooooooboobooboboooooobobobooooooboboboboboboooboooDo
gbooboooooooboobobooooooobooboboboooooobobobobooobooonoo
gbobooooboobooboboboooooooboboboooooobobobobooobooboobo

gooooobobobobtooooooobbbooooooobobooboboooog

gjoodooooooooooooooooobbobobbobbbbbbobooooooooooooog
gogoooobobbooooooooooboooooooobobbooooooobobooboooaoa
goboobooboobooboobooboobobooobooboobooboobooboooo
ggboobuoobooboobooboobboobboooboobooboobooboobbooono
gobooboobooboobooboobooboooboooboobuooboobooboooo
gooooobbobbuoooooooboboobbtbodooooobobobbbooooooobbobboboooga
gogooooboboboodoooooobobooboobodooooooboob bbb obobbooooa
gogodoobobbooooooboobbooooooooboobbooooooboboobooooa
uobooboobooboobooboobboobobooobooboobooboobooboooo
uobooboobuooboobooban

A TY v MEIERR

i
TR o
i
SR 7
| Rz oA MaIREREa—F | ity ) — koK | TR
V4

P

uboooooobobobobooboooobobobobooooooboobobobob

2.3 00000000000000

000000000000 000000000000000000000000000000000C0
000000000000000000000000000000000000000
000000000

00 (@O00O0MO0OC0OO0O@EO0O0D 0000000000000000000

00 000000000O000000

65

OoOoOoOoooo



OoOoOooooo

Cc2

o0 O0oooOobooboooooooboobobooog
oboooooooogoog

U0 DOO0bD@LOOOGULDOO ogooboooobooooogo
ub 0Oo0ooooboboboooobooboboboobooooo

ub 0o0obOobooboboooboobooboobobooboooboono

3.0b0gooouoooood
gbooboooooboobobobooooooobogboboboooooooooobOoboboon
gbobooooboobooboboboooooooboboboooooobobooboboboooboooboo
gboobooooobooboboooooooboobobobooooog
gboboooobooboobobobooobooboobobobooooooboobobobobobooobooonog
obobooooooooboboboooooooboboboooooobDoboboboooboboooo
gbobooooooboobooboboooooooobooboboooooobobobobobobooobooDo
gbobooooooboobooboboooooooobobobobooboooooboobOoboboon

LAN Internet
| 1 l
A sFuysn F—— 2947 b a
. TR « BETH web LTO FA~DINH
wnd LAN __ figehres SRk gk SN « 5 T RIORRR

H.'-... - — — .'..‘ "‘:‘ -

- 'z(_:/'-' u- T =

|7 4 S s P

*

TR S 2 L—& VBT —rg Y a—i

obooboboooooooooobo

4. 000
gboobooooooobobobooooooobooboboboooooooooobOoboboon
gbobooooboobooboboboooooooboboboooooobobobobooboboooboono
gboobooooobooboboboooooooobooboboboooobooboboboboboobooonoo
gbobooooboobooboboboooboobooboboboooooobooboboooobooobooonog
oboboooooobooobobobooooooobobobooooooboobooboboboboooboooo
gboboooooobooboobobooooooooobobobooooboobobobobobooboooDo
gbobooooooooboobobooooooooboboboobooobooboobobOoboobooboonoo
gboboooobooboobobobooooooobobobooooooboboboboooboooboooo
gboboooooboobobobooooooobobobobooooboobobobobobooboooboo

66



c2

ooboooo0oooooooOooo0ooooO0oDOooobOOobObOOoOoDOOooDoOObDOwebODODOOD
gbooooooogn

gbooboooooboobobobooooobooooboboboboooboooooboobOoboboon
gbobobobobobobobOobOoACTISTOOOOOooOoooooooooooooooog
oboooooon

5. 00000o0od
gboooooooobobooooooog
gooo
uboooooboobobooooooooobooboboooooboooobobon
OO000O000DOOO00DOOO00DbDOO00DOOoO0oobooOo@Esooon)
ooooooooobOo0oOrFEMOODOOOODOODOODOODODOODOODOOODODODODO
obooooooobobobooooooooboooboon
goocRCOUbOObOObOobOOoOOoOoOOobOOobOobOobooooboOonog
ubooobooboboboboooobooboobobooooboobOobOobooboooon
gbobooooobooboboboboooooooog
ooooooooboboooobooooog
obobooooboboboboooooABSDObOOOOOOO

67

OoOoOoOoooo



