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(GENERAL INFORMATION

odJapan 1s an archipelago of
6,852 1slands.

o Surrounded by the sea

o About 73 percent of Japan 1is
forested, mountainous.

o habitable zones, mainly located
in coastal areas are highly
populated.

odapan - one of the most
populated countries 1n the
world




CLIMATE

o Clear-cut temperature changes.... ...
between the four seasons
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o The average winter
temperature is 5.1 °C (41.2 °F)

O average summer temperature :
1s 25.2 °C (77.4 °F).

o Rainey season begins in early
May in Okinawa and gradually
moves north until Hokkaido in
late July.

o Late summer and early
autumn - typhoons

NATURAL HAZARDS IN JAPAN

o Geographical and climatologically vulnerable to
disasters such as

Typhoon
Torrential Rain
Heavy Snow
Earthquake
Tsunami
Volcanic Eruptions
o Located in circum pacific (Ring of fire)

o Have the highest natural disaster risk 1in the
developed world ‘




NATURAL HAZARDS IN JAPAN

Number of death/ missing
18,000

Great East Japan Earthquake

16,000 15,270 confirmed dead (as of 30 May)
14,000 Mikawa Earthquake (2,306 people) and o

Makurazaki Typhoon (3,756 people) 8,499 missing
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Kathleen Typhoon (1,930 people)
10.000 - Great Hanshin-Awaji
<000 Fukui Farthqauke (3769 people) Earthquake (6,437 people) o
’ Isewan Typhoon (5,098 people) S
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Torrential Rain (1,124 people)
4,000 Tyiphoon Tovamaru (1,761 people)
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Source: Rika-Nempyo, Nihon Kisho-Saigai Nempo, National Policy Agency and Fire and Disaster Management Agency. /
2011 Figure includes the figures from the Great East Japan Earthquake only.

EARTHQUAKES AROUND JAPAN

o Earthquakes occur because of
plate movement

odapan 1s situated 1n a -
. tinental Plat
subduction zone b o

o Pacific plate and Phlhpplne“}t?&r ,@?fﬁ
plate subduct (North American-,
plate and FEurasian plate)s
several centimeters annually.

o These movement cause forces to 4
act 1n various directions

o Extremely high seismic activity Plate Tectonics around Japan

o 1300 — 2000 earthquakes are felt ‘
per annum




MEASURING EARTHQUAKE

o Two types of waves are
emitted by an earthquake

o P-Wave : first wave to arrive

- Causes very little or no
destruction

o S-Wave : travels slower than
P-wave

- Causes most damage such as
the destruction of buildings
and landslides

Dlrectlon of trav

Push-pull (compressional) wave

Direction of travs‘
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Shake (shear) wave

o efficient earthquake warning
system — quickly detect the P-
waves and issue a warning
before the arrival of these s-
waves

Surface waves

S-wave

P-wave

Seismogram recorded in the UK from a
distant earthquake

o A seismograph or seismometer
1s the measuring instrument
that creates the seismogram.

o A seismogram 1s a record of
the seismic waves from an
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SEISMIC INTENSITY AND
MAGNITUDE

o Seismic intensity describes

the scale of the ground
motion at a particular
location.

o Varies with the distance from
the epicenter

o Magnitude 1s a numerical

scale of a fault slip
underground

o Large earthquakes have high
magnitude

TSUNAMI

o Series of very long waves generated by rapid,
large-scale disturbances of the sea

o Displacement of a large volume of water,
generally from the raising or lowering of the
seafloor caused by:

- earthquakes

- landslide

- volcanic eruptions
- explosions

- meteorites




o Once a tsunami has been generated, its energy is
distributed throughout the water column.

o waves travel outward on the surface of the ocean in
all directions away from the source.

o The deeper the water, the greater the speed of
tsunami waves 1s.

o But can pass under a ship in the ocean with those
aboard the vessel hardly noticing

o As i1t reaches the shore it slows down the speed but
increase the high
Wave height low over Wave height increases

open ocean, greatly near shore,
=k il e

o The wave length and their period depend on the
generating source and the dimension.

o Tsunamis arrive at a coastline as a series of
successive crest and troughs.

o Tsunami wave smash into shore like a wall of water
or move ashore as a fast moving flood or tide.

o Destroying everything in its path

o Tsunamis stuck with devastating force and reach a
high of 30 -50 meters.

o Tsunami run-up of more than 1 meter is dangerous
due to the strong force

o Greater tsunamis move 1nland with debris and
sometimes with massive fire

o Coasts and islands with steep fridges or surrounded
by barrier reefs are safer than those with gradual
rising fringes or those that are exposed to open ocea




MEASURING TSUNAMI

Tide Gauge Open ocean buoy

Satellite Costal Tsunami monitoring
systen

INDIAN OCEAN TSUNAMI

o Earthquake of m 9.0 to the western
coast of northern Sumatra w
o Mega thrust — India plate and Burm = R —
tectonic plates

o Vertical displacement of the sea-floo:=
generated the devastating tsunami

o 11lnations - complete surprise for the people living on
the area — no early warning received

o Over 226,000 people are known to have lost their lives

o More than 1.5 million people were left homeless
around the region ‘




GREAT EAST JAPAN EARTHQUAKE AND
TSUNAMI

o Earthquake of m 9.0 to hypocente
at an underwater depth of
approximately 30 km

o Pacific plate dive beneath the
Eurasian plate releasing built up st

o The countries stringent seismic building code and
early warning prevented it from the worst case

o Powerful tsunami wave of 40.5 meters

o More than18000 people died of the tsunami —
drowning

o Tsunami caused level 7 meltdown of Fukushima ‘

Daiichi Nuclear power plant
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o 180 seismographs and 600 seismic

0 110 sea level gauges
o Tsunami detection buoys _
o Natural phenomena and weather G

conditions are monitored 24 hrs
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EARTHQUAKE INFORMATION ISSUED BY

JMA

o EEW are issued after and earthquake occurs

o There are

no earthquake prediction technology

o Provides first announcement by detecting P-Waves

o Technology that forecasts from very weak shaking
and communication technology for prompt
dissemination are the key elements
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Content and Timing to be issued

Seismic Intensity
Information

Earthquake
Information

Earthquake and
Seismic Intensity
Information

Information on
seismic intensity at
each site

Shake Map

Information on the
number of
earthquakes

This information is issued within about two minutes from an earthquake to
provide information on the regions where seismic intensity of 3 or more was
observed. Each prefecture is divided into 2 or more regions.

The location and magnitude of an earthquake is determined within about
three minutes. In case of no tsunamigenic earthquake, the message of
“Tsunami is not expected” is added.

This information indicates the location of the hypocenter, magnitude, and
name of regions, cities, towns and villages in which intensity of 3 or more
was observed.

All stations which observed intensity of 1 or more, hypocenter location and
magnitude of the earthquake are provided.

Just after an earthquake, the shaking-intensity map is prepared. This map is
produced taking into account local geological conditions and observed
seismic intensity

When earthquakes occur frequently in a same place called earthquake ’
swarm, hourly/daily number of earthquakes is provided.




RESPONSE TO A EARTHQUAKE EARLY
WARNING SYSTEM

To prevent
traffic accidents

Controlling trains W

Controlling factory lines
-->To mitigate damage

Controlling elevators
-=> To prevent people from
being trapped

— B

At home

L ? wWorkers parforming
'\\ hazardous tasks
mr --=> To secure safety
Suspending work in progress Alerting schools and assembly halls
-->To avoid mistakes == To guide evacuation

LIMITATIONS TO EEW

o Timing

o False alarm

o Magnitude estimation

o Seismic intensity estimation

o JMA continue improving the accuracy and timing
of the EEW through joint research with the
NIED




TSUNAMI INFORMATION ISSUED BY JMA

oComputer simulations of Ll A

tsunamis with various

and magnitude Database
search

Determination of hypocenter j‘ 7 MognitudeBo

< The retrieved results are used
in the warning messages:

>
Tsunami .

Forecast
Database

magnitude and location

are stored in a database

Issue of

oWhen a large earthquake

I M zjor Tsunami
% == Tsunami
JTsunami Advisory

occurs the system calculates

Its hypocenter and magnitude searches the
database, selects the closest matching result

oJMA Issues the warning or advisory

FLOW OF INFORMATION ABOUT
EARTHQUAKE AND TSUNAMI

{Flow ofissuance of information
about tsunami and earthquake

N

:Earthquake\_
’ ‘

Seismic Intensity
Information
(Regions with seismic s -
5O o
intensity 3 or greater)

Tsunami Warning /
Tsunami Advisory

\\\in ﬁsl

Tsunami Information
(Estimated Tsunami

l Earthquake Information
= Arrival Time and Height)

(Hypocenter and Magnitude )

Earthquake and Seismic
I Intensity Information

o

(Hypocenter and Magnitude with
seismic intensity 3 or greater) ¥

= (High Tide Time and
Estimated Tsunami Arrival r
Time at each place)

Information on .
seismic infensity at -
&l Tsunami Information | each site .

(Tsunami Observations at
Offshore Gauges / Tsunami
M. Observations)

and Sites with seismic
intensity 1 or greater)




TSUNAMI WARNING AND ADVISORIES

Action to be taken

- — FAGE Expected damage
expression earthquakes
Evacuate from coastal or river areas Wooden structures are expected to be
over 10 m immediately to safer places such as high completely and/or washed away;
s ground or a tsunami evacuation building. anybody exposed will be caught in tsunami
- (10m < height) currents.
Tsunami waves are expected 1o hit repeatedly.
Do not leave the evacuation location until
10m Tsunami Wamings are deared.
{5m < height = 10m) Huge
Keep evacuating to higher and
5m higher ground wherever possible!
= (3m < height < 5m) £ - —
due to the in 2011)
Tsunami waves will hit, causing damage to
low-fying areas. Buildings will be flooded and
anybody exposed will be caught in tsunami
v currents.
3'1'\ High e - of o L. -
{1m < height = 3m) Educational video “Escape the Tsunami™ (IMA)
u—,| Get out of the water and leave coastal areas exposed will be caught in a strong
= immediately. Do not engage in fishing or tsunami currents in the sea. Fish farming
a swimming activities until Advisories are facilities will be washed away and small
= 1m :
a [20cm = height < 1m) (N/A)
=
=
o
=

TSUNAMI INFORMATION

Tsunami Information

(Estimated Tsunami Arrival Time and

Height)

Tsunami Information

(High Tide Time and Estimated
Tsunami Arrival Time at each place)
Tsunami Information (*1)
(Tsunami Observations)

Tsunami Information (*2)
(Tsunami Observations at Offshore
Gauges)

Estimated arrival times and heights of the tsunami for relevant tsunami
forecast regions.

* The estimated tsunami arrival time for each tsunami forecast region is
the time at which it is expected to hit first in any part of that area.
Hence, in some coastal regions, tsunamis may hit after the estimated
time.

The high tide times and estimated arrival times of the tsunami at
selected points.

Arrival times and heights of the tsunami observed at tide gauges or
tsunami meters.

Tsunami arrival times and heights observed at offshore gauges, and
related tsunami heights along the coast in the corresponding forecast

*]1 Issuance of information based on tsunami observation
*92 Issuance of information based on Tsunami Observation at off shore

gauge

region estimated from offshore observations.




TSUNAMI FORECAST

o After an earthquake occurs, if no damage is
expected, JMA i1ssues Tsunami Forecasts.

Message

Forecasted sea level changes

"No tsunami is expected." (To be included in Earthquake

No tsunami is expected .
P Information.)

Tsunami height less than 0.2 meters No damage is expected because sea level changes will be
is expected less than 0.2 m, and no special action is needed.

Slight sea level changes are expected Particular attention is needed when fishing, swimming or
to continue engaging in other marine activities because tsunami-
after Tsunami Warnings/advisories related sea level changes have been observed and may
are cleared continue for a while.

DATA AND INFORMATION SHARING SYSTEM

JMA Network e A/
\ el e T wrsar
Approx 500 T e 1. i
stafions e Seismic ":, i
P Intensity Data i
Seismic 2
Intensity Data -
Seismic Intensity Meters J M A X

Appmx 200 Seismic
Waveiom i
Data Early_ Broadcasting Media, etc.
\ Warning
Seismometers Tsunami Cities
Sea Level Data Warning Meteorological Prefectural
Observatories ~®  Government [~ ™ Towns
Approx.70
stations ‘QMonitoring Earthquake and Tsunami Eanhquake Police Yaeges
OA b o W W z
Sea Level Gauges Information
Selsmic Tsunami Japan Coast
Intensity Da Tiloiration Guard
v
Earthquake ¥ MassMedia [ ¥ General Public
Sea Level Data Information

Local Governments and NIED

Approx.100
stations

Sea Level Gauges
Ports and Harbors Bureau,

—» Infarmation
p Data

Geographical Survey Institute,
Japan Coast Guard

#Including GPS buoys installed by
the Ports and Harbors Bureau

Universities and ol
related organizations

=

Seismic Intensity

“G lower” or greater : Call for Meeting of the designated emergency response
team of Office of Prime Minister

“4" or greater ‘Damage estimation and investigation by the Cabinet Office




EARLY WARNING SYSTEM

SFHAERFHIOBIZE outline of Early Warning Systems
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CENTRAL DISASTER PREVENTION
NETWORK
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Outline of CAQ’s Disaster Prevention
Communication System
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J-ALERT SYSTEM
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DISTANCE EARTHQUAKE INFORMATION
AND INTERNATIONAL TSUNAMI ADVISORIES

o JMA monitors seismic
activity around the
world

o When a large
earthquake occurs near
Japan, pacific region or
Indian ocean, JMA

. . . = =
provides international  [oun ] | o]

lhe Indian Ocean

tsunami advisories to é -
. Nurtrmmﬂnpanﬁcmm InclaanmCuurlms
the countries

o Used for tsunami
warning and
evacuation orders.




RECOMMENDATIONS WHEN DEVELOPING
AN EARLY WARNING SYSTEM

o Link with community-based activities

o Start with low-cost systems

o Conduct Communication drills

o Understand the limitations of technology
o Guidelines for quick decision making

o Understand communities’ coping
mechanisms

o Establish uninterrupted systems
o Ensure services are available 24/7

THANK YOU
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