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Goal and approach

Reduction of Eq. disaster

Reliable prediction of large Eq.




Seismology

Network of wave form data

> quick analysis of
Source imfomation 2003 Southeastern Iran Earthquake

Moment = 0.6798E+19%Nm), Mw = 6.5

(IocatiOn, meChanism) (Slrlkk-4])|;\4‘.'\';|‘:3|\ti‘,4ITU!.'RH, 159.6)

Yagi@IISEE, BRI
Telemetry system

>real-time seismology




Geodesy
GPS

> precise data on crustal movements
(strain accumulation, coseismic displacement)

Hokkaido

200/7-004/8 Afterslip of
2003 Tokachi-oki Eq.(ca.1 year)




History

Old documents
>earthquake catalogue
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Geology

Active faults on land
> Trench, drilling, Seimic profiling

Deformation
Timing of fault event

Off-shore faults and
earthquakes from subduction zone

> Survey on the coast

marine terraces (uplift)
Drawn deposits (subsidence)
T'sunami deposits

> Off-shore survey
Turbidites
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Time window of each method

Seismology: second ~ minutes
(since ca. 100 yrs before)

Geodesy: days ~ years
(since ca. 100 yrs before)
(GPS: since ca. 20 yrs before)

History: hours ~ days
(since ca. 1,000 yrs before)

Geology: years ~ >103yrs
(depend on dating technique)

Frequency of large eq.: 102 ~ 10%yrs




Difference of time range for the target




Hokkaido

Native people (Ainu)

Active faults

Northernmost part of
fold and thrust belt
(western part)

Kuril subduction zone

Series of large Eq. (19-20c)
Tsunami deposits




Study on active faults
Trench excavation

Distance (m) OR
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Trench excavation: 1

s1 (@ntificial soil) ENE

52
Loam after<i@;000 yrs

Timing of fault event : after 10,000 yrsBP




Trench excavation

E

2,880 BC - 2,670 BC
g:g.g:g % ggg ygg; 2,840 BC - 2,470 BC
240+530y 260 BC - 2,920 BC
(37,960+330 yBP) gisso 38 -2,630BC
2,860 BC - 2,570 BC
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(42.280+ 390 yBP)

3,950 BC - 3,790 BC \
3890 BC - 3,700 BC  24,370+-140 yBP
(1,500 BC - 1.390 BC)

Timing of fault event : 3,890 BC - 2,920 BC




Trench excavation

2,890 BC - 2,680 BC
2,580 BC - 2460 BC

3,340 BC -
5,310 BC - 5,080 BC -\ 1
5,460 BC - 5,260 BC iy

e OTY (27,830+150) -

e
scaleout

| volcanic ash

Fault event is not recognized
But we found a fossil liquefaction

> occurrence of strong ground motion




Liquefaction

2,890 BC - 2,680 BC

2,580 BC - 2,460 BC -
e : 3,340 BC - 3,090 BC

2310 BC5 Oﬂ) BCS m' nd-blow, e 7 300 BC - 7,060 BC
5,460 BC - 5,260 BC S
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R -~..:“‘.-.-,.”2 6,690 BC - 6,510 BC

W

- Unit1 (c. sand-granule) -Unit4 (silt/gravels)
= Unit 2 (silty f. sand)  peat

Unit 3 (humic silt)

Timing of liquefaction : 5,310 BC - 3,090 BC




Marine terraces

L/quefact/on '

) _ NRRL |
' ) in the trench '

Ll =S

“maring ierraces

e L2 terrace emerged
“B oo el after the post-glacial
transgression (ca. 7000 yBP)




The last event
on the Kuromatsunai-teichi fault zone

faulting event
after 10,000 yBP

faulting event
ca. 5000-6000 yBP

Liquefaction
ca. 5000-7300 yBP

Coastal uplift
after 7000 yBP

the last earthquake might
occur around 6000 yBP




Tsunami deposits from
multi-segment earthquake along Kuril trench

@ 17th century
X not found
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200 km

Source of multi-
segment interplate

earthquake \

Hokkaido
A Tarumai
A
Komagatake
Pacific
Honshu Ocean

Unusually large tsunamis
every ~ 500 years
the last event 17t century

Nanayama et al.
(2003, Nature)



Characteristic earthquakes
in Kuril subduction zone
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Why geological method needs
for the earthquake prediction?

1) There are large earthquakes that have recurrence
intervals much longer than our history.
ex. earthquake from (intraplate) active fault

2) There is possibility of unusual large earthquakes
ex. multi-segment earthquake

3) Earthqaukes of 1) and 2) is likely to bring serious
dameges on human life.




Problems

The results of geological investigations include
many uncertainties.

1) time range of geological units

2) lack of geological units

3) varietion of geologic phenomena
4) accuracy of dating technique

5) contaminations of dating materials




Uncertainty of data







Tsunami deposits traced kms inland
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