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Background of the Project

Headquarters for Earthquake Research Promotion was established
In accordance with Earthquake Disaster Management Special
Measures Act (1995).

Promotion of Earthquake Research - April 23, 1999

Comprehensive and Fundamental Measures for Promotion of
Observation, Measurement and Research on Earthguakes

Mayjor subjects of Earthquake researches immediately

Preparation of seismic hazard maps based on surveys of active faults, |ORGEEEEN
evaluations of the probability of earthquake occurrence, and evaluations\GESEEGRE
ground motion

Promotion of real-time transmission of earthquake information
Improvement of observation system for earthquake disaster prevention

Promotion of observation and research for earthquake prediction




Probabilistic Seismic Hazard Map

Predicting possibility that a certain area is attacked by
strong ground motion in a given years.

PSHM Feature

Showing with
a given probability, or with
a given intensity.

Considering all possible earthquakes.

Showing comprehensive ground motions
caused by independent earthquakes

Example of probabilistic map
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Flowchart of SHA

Modeling of seismic activity (given by ERCJ)

l

Evaluation of an EQ occurrence probability P(Ei)

Probabillistic evaluation of an intensity level P(Yi > y|El)

Evaluation of probabilistic seismic hazard
for each earthquake P(Yi >y)

Evaluation of probabilistic seismic hazard
for all earthquakes P(Y >y)




Strong-motion evaluation in SHA

Modeling of seismic activity

Attenuation relation
(Si & Midorikawa 1999)

PV on the engineering bedrock

Site amplification
(Matsuoka & Midorikawa 1994)

- Empirical formula
(Midorikawa et al. 1999)

JMA seismic intensity




Probabilistic Seismic Hazard Maps
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Probabilistic Seismic Hazard Maps
Seismic Intensity in 50 year

Probability of exceedance




Probabilistic Seismic Hazard Maps
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Scenario Earthquake Shaking Maps

Earthguakes in Yamagata basin faull zone
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Scenario Earthquake Shaking Maps

for specified seismic-source faults

on the engineering bedrock

on the ground surface

Mesh size 1 km? 1 km?
Peak ground acceleration (PGA) >
Peak ground velocity (PGV) o o
Spectral acceleration (SA) =<
JMA seismic intensity =< o
Time history of waveform o =<

Peak velocity on the engineering bedrock.

JMA seismic intensity on the ground surface.




Theoretical approach for evaluation
of strong-motion

Amplification due to soft soil near surface %7%?

—

Complicated
source process

Wave propagation in a
W heterogeneous medium

Amplification due to
thick sediment




Hybrid method for evaluation of strong-motion

10t

Matching filter
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Characterized Source Model

Complicated source model Characterized source model

Long-term evaluation of earthquake activities

i

Outer characteristics of source

Type of earthquake
Seismic moment, rupture area, average slip

High frequency level of acceleration source spectrum

!

Inner characteristics of source \

Asperity

Number, location, area, average slip, effective stress

Background slip area
Area, average slip, effective stress

Slip velocity time function, fmax

¥

Other characteristics of source

Starting point of rupture
Patern of rupture propagation
Rupture velocity

v

Characterized Source Model T E——r

Distance [km]

Case 5(dip=60")

Case 7(dip=60%)




Modeling of underground structure

P A Geographyical or ) ]
Geophysical exploration Geological data Boring profiles

Reflection survey Topographycal map Boring for
exploration of
resources

Refraction survey Geological map

Gravity survey Geographyical data Boring for
. ) hot spring
Microtrmor survey Geological profiles
of subsurface

Velocity profiling structure

Extraction of information Geological modeling of
on velocity structure subsurface structure

Conparison of velocity stracture
and geological structur

Subsurface structure

Contour maps for subsurface
_____________________________ | | structure (initial model)
| gravity data and I
; geological information i
""""""""""""""""" Contour maps for subsurface
structure (modified model)

Contour maps for subsurface
structure (final model)

e e el
r 3-D grid model '
for numerical simulation }

Flowchart of structure modeling

Ay’
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Engineering bedrock
Vs=0.4 0.7km/s

L)

Seismic bedrock
Vs=3km/s

Source

Y
24MoN.Ns
punoJbispun deaQ

*The deep underground structure from the ‘crust and
plates up to seismic bedrock;

*The structure of sediments from the seismic bedrock
up to engineering bedrock (Vs=400m/s 700m/s);

*The structure of surface soils from the engineering
bedrock up to the ground surface.

JUBWIP3S



Subsurface modeling of deep sedimentary layers




Japan Seismic Hazard Information Station

http://www.j-shis.bosal.go.jp
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Probabilistic Seismic Hazard Maps
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Scenario Earthquake Shaking Maps
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Velocity structure models for strong-motion evaluation
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Seismic Hazard Information Station

Strong-mo

tion Monitoring Strong-motion simulator

Integrated
Geological
Information
System

Seismic Hazard Station

Probabilistic Scenario
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