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Tectonic Setting of Japan
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Time Sequence of Earthquake Information
and Tsunami Warning in JMA
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Seismic Network in Japan
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Earthquake Data Processing System
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System).

e EPOSis located in Tokyo and Osaka. Tokyo-EPOS and
parallel, and function as back-up system one another.

To process seismological data, and make and issue earthquake and tsunami
information, JMA developed EPOS (Earthquake Phenomena Observations

Osaka-EPOS work in






Determination of Hypocenter and Magnitude
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Database for Tsunami Warning

: Preparation -- Create Tsunami Database
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Fault Parameter and Tsunami Source

North

Fault model \
- Reverse fault

d: Depth <— given by epicenter

L: Fault Length | given by scaling law
W: Fault Width > og L=0.5M-1.9 (M:magnitude)
D: Slip Length J 0 2% oo
@ : Strike Angle «— given in advance
_(5 : Dip Angle  «— 45degree (fixed)

A Slip Angle . 90degree (fixed)

Dip angle is set which general tsunami most effectively.
A=0(strike-slip), 20 and 80 are also assumed.

Tsunami

< 4

Crustal Movement
of the Sea Floor

-
| .

Tsunami source

- Crustal deformation on the sea floor
calculated by the elastic theory (Okada,
1985)

- Initial tsunami height distribution is
assumed to be same shape as the sea

floor deformation




Strike Angle (¢) of the Assumed Faults
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Interpolation for Cases Far from the Shore

II. Interpolation is performed in

I. Simulation results 8

magnitude and depth in
logarithm scale for grid point A

for closest grid
points are retrieved

so that we obtain tsunami height.
Same calculation is performed for

from the database
e

grid points B, C and D.

</hwtf \jﬁ’ oL

| Determined

Magnitude -
Depth -
6.2 6.8 7.4 8.0 I

') Epicenter

Okm 002 [ 018 | 0.38 | 0.88 I

II1. Interpolation is performed
among closest points so that
we obtain tsunami height
for the determined epicenter.

20km 002 ( 011 | 0.38 | 0.88 |

40km 0.01 { 0.09 | 0.38 | 0.88 |

60km 0.01 [ 0.07 | 0.30 | 0.88 []

80km 0.01 [ 0.04 | 022 | 0.88 []

Epicenter A =y,

Epicenter B jl 1 T T | |
Epicenter C 1 | | |

100km 0.01 [ 0.03 | 017 | 0.74

Epicenter D

>I | | | I

Estimation of arrival time ---> choose the severest (earliest) case



Maximum Risk Method for Cases Close to the Shore

Maximum risk method is used in case epicenter is near the coast.

the possible fault

Light blue area is
searched
(whose centers are
involved in a light
orange area)

epicenter

f(epicenter) = max{1,2,3,4,5}
:Maximum Risk Method

(Spacing between the hypothetlcal epicenters)

where, logL =0.5M - 1.9



Estimation of Tsunami Height at the Coast

Forecast Point Coastal Point
(Height: H,, (Height:H,
Depth: h,) Depth:h)

Tsunami numerical Application of

simulation E Green’s Law

Forecast Point

JMA substitute 1m for h




Tsunami Warning Classification
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Tsunami Monitoring Network in Japan

M : Tide Gauges(on the coast) --172
JMA (77), Others(95)

@ : GPS Buoy - 12

/\ : Tsunameter - 12
JMA (6), ERI (2), JAMSTEC (4)

Total: -- 196

Tsunameter data is under evaluation
(12/05/2011)

Tide Gauges

Tsunameter

130° 140° 150°

Ema 2010 Jul 20 09:05:53



Dissemination of Tsunami Warning

JMA as the National Center

and Earthquake Information

Dedicated g

Telephone Line

Central
Government

Local
Governments

Police, Fire
offices

1R
"

TV broadcasting

Radio Stations

efc.

(@ T»)»))))

Loud Speakers
Sirens

1

_ eS|dents _
In coastal areas at risk

On TV, radio, etc.



Provision of Tsunami Bulletins to countries

around the Northwest Pacific and the Indian Ocean

Japanese Seismic Network

F— " ‘Bt Pacific Tsunami Warning
Center (PTWC)
Information s
O% Exchange o
Global Seismic Network

3307 0 30° 60" 90 1207 150 180" 210 240° 270°

Tsunami w{%rf =4
Bulletins -
(NWPTA) *1 s

4
(TWI)*2 /€

. Analysis R BN I
| ~Hypocenter
; *Magnitude i Contribute to the mitigation of

-Evaluation of Tsunamigenic tsunami disasters of countries around

o A | Potential _ the Northwest Pacific and the Indian
by o e — “Tsunami Observation etc. | Oceans
B *1) NWPTA: Northwest Pacific Tsunami Advisory

*2) TWI: Tsunami Watch Information for the Indian Ocean



EEW



Concept of Earthquake Early Warning (EEW)

@® The EEW System automatically
calculates the earthquake epicenter
and magnitude from the P-waves
detected near the epicenter, then
estimates the strengths of following
ground shaking (seismic intensities)
at numbers of cities, towns and
villages.

Earthquake Early Waming
Watch out for strong tremors

Gea_a )

@ An EEW is provided a few seconds
to a few tens of seconds before the
S-wave or strong tremor arrival.

X Strong tremors may hit areas
close to the earthquake focus at the
same time as the Earthquake Early
Warning.



Seismic Intensity Information



JMA Seismic Intensity Scale




Seismic Intensity (1)

© : Local Government  -- 2,844
: NIED - 778

Total: 4,250
(2010/07/01)
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Emergency Operation Triggered by Seismic Intensity Information

Seismic
Intensity
nformation

1.5mi

Tsunami
Warning

Earthquake
Information

Cabinet Secretariat

all of an urgent gathering team &3
ower ;

Cabinet Office = Estimation of damages

Defense S5lower

Ministry of — Investlgatlon of damages

Japan Coast Guard = [nvestigation of damages

5lower

Metropolitan Police Department,
Fire and Disaster Management Agency

NHK a broadcasting company

\rrc 3
A\ Announcement by TV or Radio
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(plane value estimated from observed data)

Distribution of Seismic Intensity
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