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Earthquakes and Tsunamis
― Disaster prevention and mitigation efforts ―

Information on disaster prevention

The websites below are in Japanese only.

- Earthquake Information
The latest Seismic Intensity Information, Earthquake Information,
Earthquake and Seismic Intensity Information, Information on seismic intensity at each site,
Distant Earthquake Information and Other Information are available at
http://www.jma.go.jp/en/quake/

For more information on warnings/advisories, reports, database resources and educational materials, see JMA’ s website.

- Tsunami Warnings/Advisories, Tsunami Information, Tsunami Forecasts
The latest Tsunami Warnings/Advisories, Tsunami Information and Tsunami Forecasts
are available at
http://www.jma.go.jp/en/tsunami/

- Estimated Seismic Intensity Distribution Maps
The latest Estimated Seismic Intensity Distribution Map is available at
http://www.data.jma.go.jp/svd/eew/data/suikei/index.html

- Information on long-period (earthquake) ground motion (trial stage)
The latest Information on Long-period (earthquake) ground motion (trial stage)
is available at
http://www.data.jma.go.jp/svd/eew/data/ltpgm/index.html

- History of Early Earthquake Warnings Issuance
Past Earthquake Early Warnings are available at
http://www.data.jma.go.jp/svd/eew/data/nc/rireki/rireki.html

Regular reports on earthquake activity
- Weekly Seismic Activity Reports

JMA summarizes seismic activity on a weekly basis
http://www.data.jma.go.jp/svd/eqev/data/index.html#weekly

- Monthly Reports on Earthquakes and Volcanoes in Japan
JMA summarizes seismic and volcanic activity in Japan on a monthly basis
http://www.data.jma.go.jp/svd/eqev/data/gaikyo/index.html#monthly
Local Meteorological Offices also summarize seismic activity in each region on a monthly basis.

Top page (English) JMA Website (English)

http://www.jma.go.jp/

JMA Website (Japanese)

http://www.jma.go.jp/jma/indexe.html

Information on JMA’s Website

This brochure can be recycled to make pringing paper. 　March 2017

1-3-4 Otemachi, Chiyoda-ku, Tokyo 100-8122, Japan
Tel: +81-3-3212-8341 (main)
FAX: +81-3-6689-2917 (for hearing-impaired callers)
Website: http://www.jma.go.jp/jma/indexe.html
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Introduction

Around 10 percent of all earthquakes occur in and around 
Japan, making it one of the world’ s most tremor-prone 
countries.

Japan has suffered serious damage from earthquakes and 
tsunamis on a number of occasions. Earthquakes cause 
massive destruction nationwide, with the potential for massive 
strikes anywhere.

The 2011 Off the Pacific Coast of Tohoku Earthquake (the 
Great East Japan Earthquake) generated strong, widespread 
and long-lasting motion throughout the Tohoku and Kanto 
districts. The resulting tsunamis affected wide areas from 
Hokkaido to Okinawa. The waves hit mainly along the Pacific 
coast of Japan from Tohoku to Kanto and caused severe 
damage to the area.
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Japan – an earthquake-prone country

World distribution of earthquakes ( 6.0)
Locations and magnitudes (M) are based on the United States 
Geological Survey (USGS) data.

Mechanisms of earthquakes in and around Japan
There are three mechanisms behind earthquakes occurring 

in and around Japan.
Oceanic plates drag continental plates deep into the earth as 

they subduct. When the consequent strain exceeds a certain 
level, the plates jump like a spring. This is the mechanism 
behind interplate earthquakes. Conversely, tremors generated 
by  s t ra in  forces  wi th in  a  p la te  a re  ca l led  in t rap la te  
earthquakes. One mechanism here relates to earthquakes that 
occur in subducting plates, and the other relates to those 
occurring in shallow parts of continental plates (known as 
shallow crustal earthquakes).

All earthquakes can bring down houses and cause landslides 
in and around residential areas. Large seabed tremors can 
generate tsunami waves that cause massive damage to coastal 
areas, and post-quake rainfall can trigger landslides.

Direct damage to residential areas from the Sanriku 
Earthquake was limited because its epicenter was far offshore, 
but the resulting tsunami caused severe damage along the 
Pacific coast.

Example of Interplate Earthquake Example of Intraplate Earthquake in Subducting Plates

A maximum seismic intensity of 7 was observed twice in 
the 2016 Kumamoto Earthquake, with tremors continuing over 
a wide area from Kumamoto Prefecture to Oita Prefecture. 
This seismic activity caused widespread damage, destroying 
houses and triggering landslides.

Example of Intraplate Earthquake in shallow parts of 
Continental Plates (Shallow Crustal Earthquakes)

When major earthquakes strike in and around Japan, JMA promptly analyses seismic and other relevant data and issues 
a variety of reports (such as Earthquake Early Warnings and Tsunami Warnings/Advisories) to help mitigate damage from 
shaking and tsunamis.

This publication highlights the various types of JMA information and warnings provided, and outlines the Agency’ s 
24-hour monitoring network and system. It is intended to raise awareness of reports issued by JMA to prevent and mitigate 
disasters caused by earthquakes and tsunamis.

- The 1995 Southern Hyogo Prefecture Earthquake
- The Mid-Niigata Prefecture Earthquake in 2004
- The Iwate-Miyagi Nairiku Earthquake in 2008
- The 2016 Kumamoto Earthquake

etc.

28  Jun.  1948
The Fukui Earthquake
M7.1   Fatalities 3,769

07 Mar. 1927
The North Tango Earthquake
M7.3   Fatalities 2,912

10 Sep. 1943
The Tottori Earthquake
M7.2   Fatalities 1,083

23 May 1925
The North Tajima Earthquake 
M6.8   Fatalities 428

14 Apr. 2016 –
The 2016 Kumamoto Earthquake
M7.3 (Max)   Fatalities 205*2

17 Jan. 1995
The 1995 Southern Hyogo Prefecture Earthquake 
(The Great Hanshin-Awaji Earthquake)
M7.3   Fatalities 6,434

21 Dec. 1946
The Nankai Earthquake
M8.0   Fatalities 1,443*1

07 Dec. 1944
The Tonankai Earthquake
M7.9   Fatalities 1,183*1

13 Jan. 1945
The Mikawa Earthquake
M6.8   Fatalities 1,961

26 Nov. 1930
The North-Izu Earthquake
M7.3   Fatalities 272

01 Sep. 1923
The Kanto Earthquake
M7.9   Fatalities Approx. 105,000*1

11 Mar. 2011
The 2011 off the Pacific Coast of Tohoku Earthquake 
(The Great East Japan Earthquake) 
M9.0   Fatalities 19,475

03 Mar. 1933
The Sanriku Earthquake
M8.1   Fatalities 3,064*1

26 May 1983
The 1983 Central Sea of Japan Earthquake
M7.7   Fatalities 104

12 Jul. 1993
The 1993 Southwest off Hokkaido Earthquake              
M7.8   Fatalities 202

Earthquakes causing more than 100 fatalities (from 1900 to 2016, as of 21 February 2017)　

Locations and magnitudes (M) are based on JMA data. Data of fatalities is from the Fire and Disaster Management Agency, 
Materials for comprehensive list of destructive earthquakes in Japan, 599 - 2012 and the Chronological Scientific Tables 2016.
*1: Number of people killed or missing, *2: Including earthquake-related fatalities.

Ofunato, Iwate Prefecture Miyako, Miyagi Prefecture

Mashiki, Kumamoto Prefecture

Intraplate Earthquakes
– in shallow parts of continental plates

(Shallow Crustal Earthquakes)
Interplate Earthquakes

Intraplate Earthquakes
– in subducting plates

- The Tonankai Earthquake
- The Nankai Earthquake
- The Tokachi-oki Earthquake in 2003
- The 2011 off the Pacific Coast

 of Tohoku Earthquake
etc.

- The Sanriku Earthquake
- The Southern Off-Kushiro Earthquake in 1993
- The East Off-Hokkaido Earthquake in 1994

etc.
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Earthquake/Tsunami Monitoring and Flow of Warnings/Information

JMA collects real-time data from its own seismometers, seismic intensity meters, sea-level gauges and other instruments and those of 
other organizations to support the monitoring of earthquakes and tsunamis, and issues a variety of related information on a 24/7 basis.

To support the collection and rapid analysis of seismic and tsunami data, JMA operates the comprehensive Earthquake Phenomena 
Observation System (EPOS). The system feeds the same online data to two mirroring centers in Tokyo and Osaka so that warnings and 
information can be issued even if one of them is seriously damaged in a large-scale disaster.

When an earthquake and/or tsunami causes or may cause damage in the country, it is essential for local governments and 
disaster management organizations to be able to evaluate the outlook for the coming situation immediately and appropriately for 
the implementation of emergency response, recovery and reconstruction work.

Against such a background, JMA immediately issues information on earthquakes and tsunamis to support disaster response. If a 
large earthquake with a seismic intensity of 4 or greater occurs, or Tsunami Warnings/Advisories are in effect, JMA issues Prompt 
Reports on Large Earthquakes and Tsunamis with useful information for overall evaluation, including a summary of earthquake 
information and Tsunami Warnings/Advisories, seismic intensity distribution and an estimated seismic intensity distribution map 
within 30 minutes of the tremor.

In addition, when a large earthquake with a seismic intensity of 5-lower or greater occurs,  or when Tsunami 
Warnings/Advisories are in effect, local-government disaster management headquarters are more likely to engage in emergency 
response, recovery and reconstruction activities. In consideration of this, JMA gathers more earthquake/tsunami information and 
provides more detailed Prompt Reports on Large Earthquakes and Tsunamis or documents for press release within one to two 
hours. In line with the situation, JMA staff call local governments or dispatch personnel to the disaster management headquarters 
and outline local characteristics, prospect of seismic activity, tsunami observation results and other considerations.

Monitoring of Earthquakes and Tsunamis

Warnings/Information Dissemination

Support for Disaster Management

JMA issues warnings/advisories and information in a timely manner to disaster management authorities, local governments and 
broadcasting media over a nationwide computer network to support the implementation of the disaster mitigation measures. Such 
information is also provided to the public via the Internet and other media outlets. Earthquake Early Warnings and Tsunami 
Warnings/Advisories are further distributed to local residents via TV, cellphones and other channels. 

Seismic Intensity of 6-lower or greater (5-upper or greater in 23 wards of Tokyo):
An emergency team meets immediately at the Crisis Management Center in the Prime Minister’ s Office

Seismic Intensity of 4 - 5-lower or greater:
Disaster management organizations (police, fire service organizations, MLIT*, JCG and the Ministry of Defense) evaluate 
damage

Seismic Intensity of 4 or greater:
The Integrated Disaster Management Information System of the Cabinet Office is used to estimates the scale of damage 
(human suffering and building damage)

Seismic Intensity of 3 or greater:
    TV and radio report breaking news

Major Tsunami Warnings:
An emergency team meets immediately at the Crisis Management Center in the Prime Minister’ s Office

Tsunami Warnings/Advisories:
Disaster management organizations (police, fire service organizations, MLIT*, JCG and the Ministry of Defense) evaluate 
damage

    TV and radio report breaking news

Seismic intensity meters: 
Approx. 670 stationsSeismometers: Approx. 300 stations

Strainmeters (Tokai area): 
27stations

(2 stations managed by Shizuoka Pref.)Tsunami observation facilities: 
                      Approx. 80 stations

JMA’ s monitoring stations

Satellite Communication 

- Monitoring and Analysis 
of Earthquakes 

- Forecasting and 
Monitoring of Tsunamis

- Issuance of 
Warnings/Information

*1  NIED: National Research Institute for Earth Science and Disaster Resilience
*2  PHB: Ports and Harbors Bureau, Ministry of land, Infrastracture, Transport and Tourism
*3  GSI: Geospatial Information Authority of Japan

*4  JCG: Japan Coast Guard
*5  JAMSTEC: Japan Agency for Marine-Earth Science and Technology
*6  ERI: Earthquake Research Institute, The University of Tokyo

Monitoring stations of 
other organizations
Seismic intensity meters: 

Approx. 3,700 stations
– Local Governments
– NIED*1

Seismometers: Approx. 1,180 stations
– Universities and other related 

organizations
– NIED*1

Tsunami observation facilities
Tide gauges: Approx. 100 stations

– PHB*2

– GSI*3

– JCG*4 etc.
GPS buoys and Ocean-bottom tsunami meters: 

Approx. 200 stations
– PHB*2

– NIED*1

– JAMSTEC*5

– ERI*6
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Observation Data

JMA operation room (Tokyo/Osaka)

Measures taken by various organizations

*MLIT: Ministry of Land, Infrastructure, Transport and Tourism

Earthquake Information
Tsunami Information

Seismic Intensity
 Information

Information on
 the Tokai Earthquake

Earthquake Early Warning

Tsunami Warnings/Advisory

Prefecural Government

Broadcasting
Media etc

Police

Nippon Telegraph and
Telephone Corporation

Press News Media

Japan Coast Guard

JMA Website

General
Public

Local
MunicipalitiesMeteorological

Office

Fire and Disaster 
Management Agency
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Issuance and Timing of Earthquake and Tsunami
Warnings/Information for Japan

Tsunami Warning

Tsunami Warning (follow-up)

Tsunami Warning (Partial Cancellation)

Tsunami Warning (Whole Cancellation)

Tsunami Information (Estimated Tsunami
Arrival Time and Height)

Tsunami Information (Tsunami observations)
Tsunami Information
    (Tsunami Observations at Offshore Gauges)

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

Tsunami Forecast

Seismic Intensity Information

Earthquake and Seismic Intensity Information 

Prompt Report on a Large Earthquake
(more detailed)
Press Release

Information on Seismic Intensity at each site

Several to over ten seconds

Approx. 5 minutes

(Continued from the page on the left)

(Continued to the page on the right)

Approx. 15 minutes

One week

1 to 2 hours

1.5 to 2 minutes

2 to 3 minutes

*Changes in magnitude values and other variables are also 
issued in other information.

*In the event of a massive earthquake with a magnitude of 8 or 
larger, JMA will update the first tsunami warning (issued 3 
minutes after the quake with qualitative height expressions) 
after 15 minutes in line with quantitative tsunami height 
forecasting based on the moment magnitude.

*Announcements may be made at any time after this point.

For details see P.9 - P.10

For details see P.13

For details see P.9 - P.10

For details see P.9 - P.10

For details see P.11
For details see P.14

Earthquake Information 

For details see P.13

For details see P.14

Estimated Seismic Intensity Distribution Map

For details see P.15

For details see P.4 and P.18

For details see P.14

For details see P.12

Report on a Large Earthquake (updated)
Press Release
(Prospect of seismic activity)

For details see P.4 and P.18

For details see P.16

Approx. 30 minutes
Prompt Report on a Large Earthquake

For details see P.4 and P.18

Earthquake！

Earthquake Early Warning
For details see P.7 - P.8

Area of EEW coverage

Concentric circles indicate the 
times (in seconds) at which 
s t r o n g  s h a k i n g  ( p r i n c i p a l  
motion) is expected to start 
after EEW (warnings) issuance.

epicenter

Approx. 20 minutes Information on long-period (earthquake) 
ground motion (trial stage)

Other Information
(Information on the revision of Source Parameters
 for Remarkable Earthquakes)
(Information on the number of Earthquakes)

Issuance and Timing of 
Earthquake and Tsunami 
W

arnings/Information

Issuance and Timing of 
Earthquake and Tsunami 
W

arnings/Information
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Purpose and Use

JMA JMASeismometer

Ｓ-wave Ｐ-wave

（Rattling tremors） （Larger/Stronger tremors）

Shaking!!

Ｓ-wave Ｐ-wave

Data

EEW

Earthquake Early Warnings

When an earthquake occurs, seismic waves propagate from the focal point of an earthquake. The waves are generally 
primary waves (P-waves) and secondary waves (S-waves). S-waves (about 4 km/s) propagate more slowly than P-waves 
(about 7 km/s) but move with high amplitude and cause damage.

This speed difference allows an EEW to be issued right after the P-wave is detected by a seismometer near the 
hypocenter and before the S-wave arrives based on rapid estimation of hypocenter location, magnitude and seismic 
intensity.

As EEWs are issued quickly after earthquakes, all processes from hypocenter determination to issuance are 
automatically controlled.

Warnings/forecasts may not be issued, even if tremors meeting the criteria occur. 
(For example, no warning will be triggered if the actual maximum seismic intensity is 5-upper but the expected intensity was 4.)

Principle of EEWs

- In areas close to the focus of earthquakes, warnings may not arrive in time before strong tremors hit (see the example 
below).

- EEW seismic intensity estimations have an error margin of ± 1 or so.
- If multiple earthquakes occur almost simultaneously or in close proximity to each other, warnings may be inaccurate 

because the system sometimes cannot tell them apart.
- For deep-focus earthquakes with a focal depth of 100 km or more, seismic intensity estimations may lack accuracy.

Some areas may be hit by strong tremors before the 
announcement of  an EEW in the event  of  local  
earthquakes occurring inland.

However, EEWs provide between several and a few 
tens of seconds to take action before strong tremors hit 
for large interplate earthquakes far from land.

<Example of an earthquake in which strong tremors hit before EEW issuance>

4　  5-     5+     6-　6+    7

EEW (warnings): for estimated maximum seismic intensities of 5-lower or greater.*1

EEW (forecasts): for estimated maximum seismic intensities of 3 or greater, or magnitude is 3.5 or greater.

Criteria

- Estimated origin time, hypocenter and magnitude
- Areas where seismic intensity is expected to be 4 

or greater*2

Various media
(e.g., TV, radio, cellular phone, 
smar tphone  (Emergency Aler t  
Email), disaster management radio 
communications systems)

EEW receivers, dedicated systems, 
EEW reception applicat ion for  
smartphone
(Provided by private companies)

- Estimated origin time, hypocenter and magnitude
- Areas where seismic intensity is expected to be 4 

or greater*2

- Estimated seismic intensity
- Expected arrival time of principal motion with a 

seismic intensity of 4 or greater

Categories

EEW 
(warnings)

EEW
 (forecasts)

Details EEW transmission methodsFeatures

In principle, issued only once 
for each earthquake (reissued if 
more areas are expected to be 
affected)

Issued whenever predictions 
change (sometimes 10 times or 
more)

*1  Earthquake Early Warnings incorporating prediction of tremors measuring 6-lower or greater on JMA’ s seismic intensity 
scale are issued in the classification of Emergency Warnings.

*2  188 individual regions are defined to cover the whole of Japan and EEWs are issued for each region expected to be affected. 
Check your area on the JMA website in advance.
http://www.data.jma.go.jp/svd/eqev/data/joho/shindo-name.html (in Japanese only)

In forecasts provided by licensed commercial operators, estimated seismic intensities and expected arrival times at each site are 
reported.

EEWs (warnings) are provided via TV, radio, cellular phone and smartphone to quickly reach as many people as 
possible in areas expected to be affected, as their main purpose is to help people protect themselves from strong tremors.

To support the need for self-protection within a very limited time, TV/radio and cellular phones/smartphones emit 
different unique alarms. If you see or hear an EEW, seek shelter nearby immediately.

To support rapid response regardless of where and when an EEW is heard, familiarize yourself with the unique alarms 
issued, plan a safe environment in advance and conduct emergency drills.

As mentioned previously, EEWs (forecasts) are issued with lower criteria than EEWs 
(warnings).

Forecasts are issued more frequently and with lower accuracy than warnings, but their 
estimated seismic intensities and expected arrival times of principal motion provide more 
timely information. This helps people brace for earthquake tremors through measures for 
machine control and the issuance of automatic public announcements.

Forecasts can be received in a variety of ways, such as contracting with a licensed 
commercial operator or using a smartphone app separate from the Emergency Alert Email 
for warnings.

It is important to leverage EEWs (warnings) and EEWs (forecasts) and to protect yourself 
f rom s t rong shaking wi th  appropr ia te  unders tanding of  d i fferences  between 
forecast/warning issuance criteria and related characteristics.

Earthquake Early Warnings (EEWs) provide advance notice of estimated seismic intensities and expected arrival times 
of principal motion just after an earthquake occurs. Although strong tremors arrive quickly (within a few tens of seconds at 
most), EEWs are utilized in various situations to mitigate earthquake-related damage by providing precious seconds before 
shaking starts.

EEWs can be either warnings or forecasts, depending on the criteria. Warnings are disseminated widely through various 
media such as TV and cellular phones to help people protect themselves from strong shaking. Forecasts are issued with 
lower criteria and used for countermeasures against shaking, such as automatic equipment control in which trains are 
slowed down and factory lines are controlled before shaking starts.

P-wave detection by 
a seismometer near 
the hypocenter

Rapid estimation of hypocenter location, 
magnitude and seismic intensity

EEW issuance before 
strong tremors hit

Preparation for Effective Response to EEWs

Earthquake Early Warning!

Strong tremors!
Watch out for 

(Rhyzmic ringing alarm)

(Beeping alarm)

Earthquake!

An EEW(warnings) announcement (Left: TV, Right: smartphone)

EEW broadcast (NHK) EEW via Emergency Alert Email (Area Mail)
(NTT DOCOMO)

Points to Note for Response to EEWs

Area hit by strong tremors 
before EEW announcement 
(inside the blue circle)

The  numbers  in  the  f igure  
indicate times (in seconds) at 
which strong shaking (principal 
motion) is  expected to start 
after EEW issuance.

: hypocenter 

JMA Seismic Intensity

Response to EEWs (forecasts)

Estimated 
Seismic 
Intensity

6-upper

10 seconds left

Earthquake 
Early W

arnings

Earthquake 
Early W

arnings
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Purpose and Use

Tsunami Warnings/Advisories

Major earthquakes in shallow sea areas cause the seabed around the epicenter to rise or fall, displacing water and 
generating tsunami waves.

Tsunami strikes in coastal areas can cause serious injury or fatalities and damage to buildings. When an earthquake 
occurs, JMA estimates whether a tsunami has been generated. If disastrous waves are expected in coastal regions, JMA 
issues Tsunami Warnings/Advisories for each region expected to be affected (66 individual regions are defined to cover all 
coastal areas of the country) based on estimated tsunami heights. JMA also issues information bulletins on tsunami details 
such as estimated arrival times and heights. If no damage is expected, a Tsunami Forecast is issued. 

When an earthquake occurs that could generate a disastrous tsunami in coastal regions of Japan, JMA issues Major Tsunami 
Warnings, Tsunami Warnings and/or Tsunami Advisories for individual regions based on estimated tsunami heights within around 
three minutes of the quake. It subsequently provides information on estimated wave arrival times and heights for relevant forecast 
regions and data on high-tide times and estimated arrival times for selected points.

Immediately after an earthquake, JMA estimates its location, magnitude and the related tsunami risk. However, it takes time to 
determine the exact scale of earthquakes with a magnitude of 8 or more. In such cases, JMA issues an initial warning based on the 
predefined maximum magnitude to avoid underestimation. When such values are used, estimated maximum tsunami heights are 
expressed in qualitative terms such as "Huge" and "High" rather than as quantitative expressions. Once the exact magnitude is 
determined, JMA updates the warning with quantitatively estimated maximum tsunami heights, which are included in subsequent 
tsunami information.

Example: Tsunami Information (Estimated Tsunami Arrival Times and Heights)

Example: Tsunami Information (High Tide Times and Estimated Tsunami Arrival Times for individual locations)

Individual regions
and stations

high tide times estimated arrival times

Example: Tsunami Warnings/Advisories

- Tsunamis may hit before warnings are issued if the source region is near the coast.
- Warnings/Advisories may be updated based on the earthquake’ s magnitude after careful surveying or observation of 

tsunami heights.
- Tsunami heights may exceed estimates in some regions due to coastal topography and other factors.
- Estimated tsunami arrival times are the earliest predictions for each tsunami forecast region. As the arrival time in each 

region depends on the location, tsunamis may hit some coastal areas tens of minutes or more after the estimated time.

A tsunami of this scale is expected to cause 
serious damage. Wooden buildings will be 
completely destroyed and/or washed away, 
and  people  wi l l  be  caught  in  t sunami  
currents.
Evacuate immediately to a safer place such 
as high ground or an evacuation building.

* Major Tsunami Warnings are issued in the classification of Emergency Warnings.

Tsunami Warnings/Advisories, Tsunami Information

Categories Criteria
Estimated maximum tsunami heights

 in Tsunami Information Expected damage and
action to be takenQuantitative

expression
Qualitative
expression

Over 10m
(10m –)

10m
(5m – 10m)

5m
(3m – 5m)

Major Tsunami
Warning*

Tsunami height is expected 
to be greater than 3 meters. Huge

Tsunami 
Warning

Tsunami 
Advisory

A tsunami of this scale is expected to cause 
damage in low-lying areas. Wooden buildings 
will be flooded and people will be caught in 
tsunami currents.
Evacuate immediately to a safer place such as 
high ground or an evacuation building.

Tsunami height is expected 
to be up to 3 meters.

3m
(1m – 3m)

High

Tsunami height is expected 
to be up to 1 meter.

1m
(0.2m – 1m)

N/A

A tsunami of this scale is expected to result in 
people being caught in strong currents in the 
sea. Fish farming facilities will be washed 
away and small vessels will capsize.
Get out of the water and leave coastal regions 
immediately.

Points to note regarding Tsunami Warnings/Advisories and Tsunami Information

******************Headline******************
Tsunami Warnings issued for the following coastal regions of Japan:
Evacuate immediately
  FUKUSHIMA PREF.

*******************Text********************
Tsunami Warnings have been issued for the following coastal regions of Japan:
<Tsunami Warning>
  *FUKUSHIMA PREF.

Tsunami Advisories have been issued for the following coastal regions of Japan:
<Tsunami Advisory>
  PACIFIC COAST OF AOMORI PREF.
  IWATE PREF.
  MIYAGI PREF.
  IBARAKI PREF.
  KUJUKURI AND SOTOBO AREA, CHIBA PREF.
  ...

Estimated Tsunami Arrival Times and Heights

Tsunami Forecast Region
<Tsunami Warning>
  FUKUSHIMA PREF.
 
<Tsunami Advisory>
  PACIFIC COAST OF
  AOMORI PREF.
  IWATE PREF.
  MIYAGI PREF.
  IBARAKI PREF.
  KUJUKURI AND SOTOBO
  AREA, CHIBA PREF.
  ...

Estimated initial 
tsunami arrival times 
06:10 JST, 22 Nov.

07:10 JST, 22 Nov.
06:30 JST, 22 Nov.
06:20 JST, 22 Nov.
06:20 JST, 22 Nov.

06:30 JST, 22 Nov.

Estimated maximum 
tsunami heights

3 m

 

1 m
1 m
1 m
1 m

1 m

Tsunami forecast regions Estimated initial
tsunami arrival times

Estimated maximum 
tsunami heights

High Tide Time and Estimated Tsunami Arrival Time at each place
Exercise extreme caution if a tsunami arrives at high tide, as this boosts the height of 
waves.

Tsunami Forecast Region/
Tsunami Observation Site
<Tsunami Warning>
  FUKUSHIMA PREF.
  (area of expected initial tsunami arrival)
    Iwaki-shi Onahama
    Soma 
<Tsunami Advisory>
  PACIFIC COAST OF AOMORI PREF.
  (area of expected initial tsunami arrival)
    Mutsu-shi Sekinehama
    Mutsuogawara-ko
    Hachinohe-ko
  IWATE PREF.
  (area of expected initial tsunami arrival)
    Miyako
    ...

High tide times

10:34 JST, 22 Nov.
10:19 JST, 22 Nov.

09:29 JST, 22 Nov.
09:42 JST, 22 Nov.
09:39 JST, 22 Nov.

09:54 JST, 22 Nov.

Estimated initial 
tsunami arrival times

06:10 JST, 22 Nov.
06:30 JST, 22 Nov.
06:40 JST, 22 Nov.

07:10 JST, 22 Nov.
07:20 JST, 22 Nov.
07:10 JST, 22 Nov.
07:20 JST, 22 Nov.

06:30 JST, 22 Nov.
06:50 JST, 22 Nov.

Tsunam
i 

W
arnings/A

dvisories

Tsunam
i 

W
arnings/A

dvisories
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JMA announces the arrival times and initial movement (rise/fall) of the first observed waves in coastal areas, and also provides 
information on the arrival times and scale of the highest waves observed as of the time of issuance. When a Major Tsunami 
Warning and/or a Tsunami Warning is in effect and observed tsunamis appear to be smaller than estimated, JMA uses the phrase 
“Information pending” rather than actual values to keep people aware that higher waves may still approach.

JMA announces the arrival times and initial movements of the first observed waves offshore, and also provides information on 
the arrival times and scale of the highest waves observed as of the time of issuance. JMA also provides estimated data for tsunami 
waves in coastal areas (arrival times of initial waves and arrival times/heights of maximum waves) for each tsunami forecast 
region expected to be affected. When a Major Tsunami Warning and/or a Tsunami Warning is in effect and estimated tsunami 
heights for coastal areas are small, JMA uses the phrase “Information pending” for observed heights offshore and “Information 
pending” for estimated heights in coastal areas to keep people aware that higher waves may still approach.

Example:

Tsunami Observations at Offshore Gauges
Observed offshore, and therefore expected to be higher by the time of arrival in coastal 
areas.

Fukushima Onahama-oki 
  Initial tsunami arrival time   06:06 JST, 22 Nov. Fall
  Current largest tsunami observed  Information pending

Estimated Tsunami Heights and Arrivals Times at coastal areas
Below are data on estimated tsunami heights and arrival times for coastal areas based 
on offshore observation.
Tsunami waves may have already arrived in some areas.
 
FUKUSHIMA PREF. 
  Initial tsunami arrival time
   estimated by the offshore observation  06:22 JST, 22 Nov.
  Estimated arrival time of current largest tsunami
   based on offshore observation   Information pending
  Tsunami height
   estimated by the offshore observation  Information pending

Tsunami Observations
  
Ofunato 
  Initial tsunami arrival time
  Current largest tsunami observed
Ishinomaki-shi Ayukawa
  Initial tsunami arrival time
  Current largest tsunami observed
Soma 
  Initial tsunami arrival time
  Current largest tsunami observed
...
Tsunami waves may reach their maximum height a few hours or more after initial waves.
In some coastal regions, tsunami waves higher than those recorded may have arrived.
Tsunami waves may be higher than those recorded at observation sites.

- In issuance of Tsunami Information based on tsunami observations at offshore gauges and elsewhere, JMA uses the 
phrase “Information pending” rather than actual values to keep people aware that higher waves may still approach when 
a Major Tsunami Warning and/or a Tsunami Warning is in effect and observed tsunamis appear to be much smaller than 
estimated.

- Tsunami waves are expected to hit repeatedly and waves arriving later may be higher. Accordingly, it may be several 
hours before the largest waves are recorded as tsunami-related sea level changes are observed. 

- Tsunami heights may exceed estimates in some regions due to coastal topography and other factors.
- Tsunamis are higher in coastal areas; care should therefore be taken not to underestimate the scale of waves based on 

data from observations at offshore gauges.
- Tsunami energy tends to remain in coastal areas due to shore-related reflection or refraction. Accordingly, it should not 

be assumed that tsunami waves in coastal areas have subsided simply because they are smaller offshore.

When no damage is expected for an earthquake, JMA issues a Tsunami Forecast. 

The tsunami height data in JMA Tsunami Warnings/Advisories and Tsunami Information represents the maximum 
height of the wave crest at the coast as measured from the normal sea level (i.e., the level that would be observed if no 
tsunami were present). Normal sea level is also taken as a reference for the determination of tsunami run-up height, which 
is the maximum height of water observed onshore, and trace height, which is determined from traces of water such as mud 
marks on walls. The inundation depth at onshore locations is measured from ground level.

For information on specific areas at risk of tsunami inundation, contact the relevant municipal authority. Such 
authorities often have tsunami hazard maps that illustrate potential inundation areas.

* Tsunami run-up height or trace height may exceed that indicated in JMA tsunami height data.

Tsunami heights are largely affected by seafloor topography in coastal areas, and waves may hit coasts repeatedly due to 
ongoing reflection. As a result, waves arriving later can be higher than initial waves as shown in the figure below. For 
tsunamis generated at a distance in particular, the highest waves tend to be observed after initial strikes.

Waves may continue to hit later once a tsunami appears to have receded, with some even higher than the initial strike. 
Do not leave evacuation sites until the warning is lifted, as higher waves can arrive at any time.

Tsunamis seen at three observation sites in Miyagi Pref. after an earthquake off the coast of 
Fukushima Pref. on 22 Nov., 2016.

Tsunami height less than 0.2 meters is 
expected

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

No tsunami is expected

Paticular attention is needed when fishing, swimming or engaging in other marine 
activities because tsunami-related sea level changes have been observed and may 
continue for a while.

Slight sea level changes are expected to 
continue after Tsunami Warnings/Advisories 
are lifted

“No tsunami is expected.” (To be included in Earthquake Information.)

Tsunami Information (Tsunami Observations)

Tsunami Information (Tsunami Observations)

  

06:56 JST, 22 Nov.
07:08 JST, 22 Nov.

Arrival of initial tsunami unconfirmed.
#07:20 JST, 22 Nov.

06:54 JST, 22 Nov.
07:06 JST, 22 Nov.

Fall
0.3 m

0.3 m 

Fall
0.9 m

Tsunami Information (Tsunami Observations at Offshore Gauges)

Example:

Points to note regarding Tsunami Information (Tsunami Observations at Offshore Gauges and Elsewhere)

Tsunami Forecast

Forecasted sea level changes Message

Are Initial Tsunami waves the Highest?

Ishinomaki-shi Ayukawa

Ishinomaki-ko (PHB/MLIT*)

Sendai-ko (PHB/MLIT*)

* Ports and Harbors Bureau of the Ministry of Land, Infrastructure, Transport and Tourism

JMA Definition of “Tsunami Height”

Tsunami Height
Inundation

Depth

Trace Height

Run-up Height

Normal Sea Level

Tsunam
i 

W
arnings/A

dvisories

Tsunam
i 

W
arnings/A

dvisories
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Purpose and Use

Earthquake Information (Earthquake Information)

This earthquake poses no tsunami risk.

Tottori-ken Chubu

Occurred at
(JST)

Latitude
(degree)

Longitude
(degree) Depth Magnitude Region Name

14:07 JST
21 Oct 2016 35.4N 133.9E 10 km 6.6

This information specifies the hypocenter and magnitude, and identifies sub-prefectural regions and cities/towns/villages where 
seismic intensity of 3 or greater has been observed and those where the estimated seismic intensity is 5-lower or greater but 
related observation data are incomplete.

This information specifies the time of earthquake occurrence and identifies sub-prefectural regions where seismic intensity of 3 
or greater has been observed (issued within 90 seconds of the earthquake).

- Seismic intensity measured at observation sites even in the same city or block may differ with a margin of ±1 because 
tremors are affected by ground conditions and topography.

- Earthquakes in very shallow parts of the crust may be felt even if their magnitude is small. Tremors are often felt over a 
limited area, and those with a seismic intensity of 1 or less may not be observed if there is no seismic intensity meter 
nearby. In such cases, no earthquake information is issued.

This information specifies the hypocenter and magnitude, and identifies individual sites where seismic intensity of 1 or greater 
has been observed and those where the estimated seismic intensity is 5-lower or greater but related observation data are 
incomplete.

When earthquakes occur repeatedly, this information is issued only for those with a seismic intensity of 3 or greater. The 
number of tremors smaller than this is included in the information on the number of earthquakes.

This information specifies the hypocenter and magnitude with the information “No threat of tsunami” or “Sea levels may 
fluctuate slightly, but no danger is expected” for earthquakes with a seismic intensity of 3 or greater (if no Tsunami 
Warning/Advisory is announced).

JMA issues information on the number of earthquakes with a seismic intensity of 1 or greater when earthquakes occur 
repeatedly. JMA also provides updates on hypocenter and magnitude information for significant earthquakes after further 
examination.

When an earthquake occurs, JMA promptly issues earthquake information based on seismic intensity observations and 
determines its time of occurrence, hypocenter and magnitude.

If the earthquake is large enough to require emergency action by the government and other related organizations, JMA  
issues Seismic Intensity Information on sub-prefectural regions with a seismic intensity of 3 or greater within about 90 seconds, 
and later provides more detailed information such as data on seismic intensity levels at individual sites. Such information is 
broadcast via TV, radio and other medias, and is also used to trigger emergency action and emergency disaster control 
measures implemented by disaster-prevention organizations.

Earthquake Information

Seismic Intensity Information

Earthquake Information

Earthquake and Seismic Intensity Information

Information on seismic intensity at each site

Other Information (Information on the number of earthquakes etc.)

Example:

Example:

Example:

Example:

Earthquake Information (Seismic Intensity Information)
 
Occurred at 14:11 JST 21 Oct 2016

*Regions where a seismic intensity of 3 or more was observed are listed. 

JMA Seismic Intensity Region Name

6-

5+

Tottori-ken Chubu

Tottori-ken Tobu

Okayama-ken Hokubu

5-
Tottori-ken Seibu

Shimane-ken Oki

... ...

Points to note regarding Earthquake Information

Earthquake Information (Information on seismic intensity at each site)
...

Seismic Intensity at each station 
(* mark: Local Governments' or NIED's station)

JMA Seismic Intensity Station Name

Tottori
5-

Kurayoshi-shi Aoimachi*

Yurihama-cho Ryuto*

Hokuei-cho Hashita

...

Prefecture

5+

This earthquake poses no tsunami risk.

Earthquake Information (Earthquake and Seismic Intensity Information)

JMA Seismic Intensity Region Name

6-

5+

Tottori-ken Chubu

Tottori-ken Tobu

Okayama-ken Hokubu

... ...
* Regions where a seismic intensity of 3 or more was observed are listed.

...

JMA Seismic Intensity City, town and village Name

6-

Kurayoshi-shi

Yurihama-cho

Hokuei-cho

Tottori-shi

* Cities, towns and villages where a seismic intensity of 5- or more was observed are listed.

5+

This earthquake poses no tsunami risk.

...

Earthquake Information

Earthquake Information
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Purpose and Use Purpose and Use

Information on long-period (earthquake) ground motion
The 2016 Kumamoto Earthquake (16 April 2016 01:25 JST, M7.3).

Intensity scale for 
long-period ground 
motion

class 1
class 2
class 3
class 4

Short-period 
ground motion

Long-period 
ground motion

４　                                                  7Seismic
Intensity

5
Lower

5
Upper

6
Lower

6
Upper

Major earthquakes generate seismic waves with various periods. Long-period waves attenuate slowly and propagate over long 
distances, and are sometimes amplified by soft soil. The ground surface is shaken by such waves, resulting in long-period 
(earthquake) ground motion that causes severe and extended shaking in high-rise buildings. Furniture may move or even fall over.

As estimated intensity values have a margin of error, these maps should be used to determine the approximate extent 
and distribution of strong ground motion rather than for focus on the estimated values in each grid.

These maps specify areas where intensity of 4 or greater has been estimated based on seismic intensity data (issued when the 
observed maximum seismic intensity is 5-lower or greater*).
*Even when the observed maximum seismic intensity is 5-lower or greater, maps may not be issued if the area of strong shaking 

is below a certain size.

- The natural period of a high-rise building is dependent on its height. In general, higher buildings have longer natural 
periods. If the predominant period of ground motion is close to the natural period of a high-rise building, the structure 
will be severely shaken for longer than the ground surface due to resonance. The intensity scale for long-period 
(earthquake) ground motion can be used to estimate damage on higher floors, but may not be accurate due to individual 
building and ground conditions.

- The characteristics of shaking in high-rise buildings differ between higher and lower floors. The top of a building may be 
more severely shaken than scale values suggest.

As seismic intensity data only partially express the strength of long-period shaking on higher floors, JMA developed a 
four-category intensity scale for long-period ground motion to indicate the strength of shaking in high-rise buildings and the 
possibility of related damage. This information is issued on a trial basis around 20 minutes after a quake  on the JMA website 
when any of its seismic intensity meters detects an intensity of 1 or greater. (See p. 26 “Summary of the JMA Intensity Scale for 
Long-period Ground Motion”.)

Seismic intensity is an index expressing the strength of relatively short-period shaking at the ground surface, and only 
partially represents the strength of long-period shaking on higher floors of high-rise buildings. Information on long-period 
(earthquake) ground motion intended to clarify the nature of long-period shaking in such structures and mitigate related 
damage is provided on the JMA website on a trial basis. These data are targeted at people who live or work from around 
the 14th floor upward and managers of high-rise buildings.

As seismic intensity tends to be greater in soft ground than in firm ground, geographical conditions must be considered. 
Accordingly, JMA issues Estimated Seismic Intensity Distribution Maps showing expected seismic intensity in 
approximately 1 km2 grids based on observation data in consideration of site amplification. The maps are issued around 15 
to 30 minutes after earthquakes to support timely and appropriate initial response.

Estimated Seismic Intensity Distribution Maps Information on long-period (earthquake) ground motion (trial stage)

Saga Pref. Fukuoka Pref.

Oita Pref.

Kumamoto Pref.

Seismic intensity distribution as 
observed using seismic intensity 
meters (Crosses indicate epicenters.)

Estimated seismic intensity distribution
(Black solid lines indicate prefectural borders.)

This figure shows the estimated seismic 
intensity distribution of the 2016 Kumamoto 
Earthquake (16 April 2016 01:25 JST, M7.3). 
The area with values of 5-upper or greater 
expands even around the border between 
Fukuoka Prefecture and Saga Prefecture, in 
a d d i t i o n  t o  t h e  a r e a  f r o m  K u m a m o t o  
Prefecture to Oita Prefecture.

Points to note regarding Estimated Seismic Intensity Distribution Maps

Points to note regarding Information on long-period (earthquake) ground motion (trial stage)

Higher floors are struck 
by severe and extended 
shaking.

Long-period seismic waves propagate 
over  long distances.

Earthquake Information

Earthquake Information
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Target region for this information

Futagawa
fault zone

Hypocenter of 
earthquake

Hinagu fault  
zone

Destruc ve earthquake
(Source area of tsunami or
earthquake)

Destruc ve earthquake
(1885-2014)

Destruc ve earthquake
(-1884)

M6.5
or larger

M5.5
or larger

Undetermined
(M5.4 or smaller)

Ac ve volcano

Ac ve fault assessed by HERP
(The Headquarters for
Earthquake Research Promo on)
Part of unknown loca on

Short ac ve fault

28 2016

12

JMA monitors seismic activity not only around Japan but also worldwide. When an earthquake with a magnitude of 7.0 or 
larger or with a remarkable magnitude that may cause significant damage to nearby cities occurs outside Japan, JMA issues 
Distant Earthquake Information to the public within about 30 minutes after the earthquake occurs. Its content includes the date, 
time, epicenter and magnitude of the earthquake as well as the estimated impact and observation of tsunami generated by the 
quake.

- For this information, seismic activity estimation is based on the empirical relationship between strain change and the 
number of earthquakes. If the relationship cannot be applied (e.g., when the source region of the seismic activity differs 
from past instances), provision of this information may be omitted.

- In cases where magma rises to shallow areas, this information will be included in reports on volcanoes. Volcanic 
Warnings and other related information will be issued.

When a large earthquake with a seismic intensity of 4 or greater occurs, or when Tsunami Warnings/Advisories are in effect, 
JMA issues Prompt Reports on Large Earthquakes and Tsunamis to provide information on the hypocenter, magnitude, tsunami 
(if observed), areas of strong motion, historical earthquake activity around the hypocenter and other data to local governments 
and disaster management organizations. If there is a risk of serious damage, JMA issues information on the earthquake and 
provides important notifications to the public through the media (via news releases) and to disaster management authorities. 
These reports are intended for use in rescue activities and evacuation in addition to readiness for earthquakes in daily life.

In the eastern Izu district, seismic swarms related to magma activity have frequently occurred in the past. If anomalous crustal 
deformation caused by magma rising is detected and active seismicity is expected, JMA issues information on the maximum 
possible magnitude and seismic intensity of the largest earthquake, the expected number of earthquakes with a seismic intensity 
of 1 or greater, and the expected duration of the activity. 

Summary of the earthquake and 
important notifications Seismic activity around the hypocenterAreas of strong motion

Major earthquakes can be followed by ongoing seismic activity. If this may cause damage (as often seen after tremors with a 
seismic intensity of 5-lower or greater), JMA details the prospect of seismic activity in press releases and provides information on 
the period during which caution is required, expected seismic intensity, and related points to note (such as the presence of nearby 
active faults and possible major subduction-zone earthquakes). Seismic activity observation data are also provided on an ongoing 
basis to raise awareness of the situation.

Large earthquakes under the sea may generate tsunamis that can hit coastal areas of Japan. When a head time of hours is 
expected before tsunami could reach the country, JMA evaluates the possibility of strikes and issues Tsunami 
Warnings/Advisories if necessary hours before the estimated arrival time.

Data on tsunami heights outside Japanese waters are also issued in subsequent reports. If Distant Earthquake 
Information indicates the risk of a tsunami or indicates that the possibility of such is under evaluation, look out for further 
information from JMA.

Distant Earthquake Information

Points to note regarding Distant Earthquake Information

Earthquake Information (Earthquake Information)

This earthquake poses no tsunami risk to Japan.

Occurred at
(JST)

Latitude
(degree)

Longitude
(degree) Depth Magnitude Region Name

20:02 JST
13 Nov 2016 42.8S 173.0E - 6.6

New Zealand 
and its Vicinity

Example:

Information on Seismic Activity in the Eastern Izu District

*If such information is issued, prepare for the expected maximum seismic intensity (see p.26) and secure 
furniture in the interests of safety.

Points to note regarding Information on Seismic Activity in the Eastern Izu District

Information and Data Provision in Press Release
Prompt Reports on Large Earthquakes and Tsunamis (in Japanese)

Prospect of Seismic Activity
 (Announcement for disaster Mitigation after Major earthquakes)

Quoted from the Headquarters for Earthquake 
Research Promotion’ s website (modified partly)

Prospect of Seismic Activity 

Immediately after Major Earthquakes
Comments on expected maximum seismic intensity 

and the period during which caution against strong 
tremors is required are provided based on past seismic 
activity and regional characteristics.

A week after Major Earthquakes
In addition, as a form of numerical representation 

based on subsequent seismic activity, the probability of 
earthquakes with a seismic intensity of 5-lower or 
greater is expressed as a ratio to the corresponding 
probability before or just after the largest earthquake. 
The period during which earthquakes exceeding a 
certain scale are expected is also detailed regularly.

Example comments
-Heightened seismic activity is observed. Earthquakes of a 
similar scale have occurred after the main tremor in around 10 – 
20 percent of past cases. Accordingly, care should be taken 
against earthquakes with a seismic intensity of around 7 for a 
week or so in areas where the main quake caused strong shaking. 
Large tremors tend to occur in the few days after the main 
earthquake in particular.

-The probability of earthquakes with a seismic intensity of 
5-upper or greater is 1/7 of that immediately after the main 
earthquake that  occurred on the 16th.  However,  as this 
probability is still considerably higher (400 times) than normal, 
care should be taken against earthquakes with a seismic intensity 
of 5-upper or greater for a week or so.

Active Faults Notirication

Notification of nearby active faults

Example notification
The Hinagu and Futagawa fault zones are near the hypocenter 

of the earthquake. Seismic activity in these areas has been higher 
than normal since the quake. The seismic intensity of any large 
earthquake occurring along these faults near the hypocenter of 
the largest quake is expected to be 6-upper or greater.

Crustal
deformation

Number of
Earthquake Time

Izu peninsula

(4) Estimation of seismic 
act ivi ty  f rom crusta l  
deformation as observed 
using a strainmeter

(3) Strainmeter-based  
Observation 

(2) Crustal 
deformation

Seismic activity

(1) Rising magma

Press Release

Earthquake Information
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Purpose and Use

 

 

  

Source area of the Tokai Earthquake

Areas under Intensified Measures against Earthquake Disaster 
(shown in yellow)

A megathrust earthquake with a magnitude of 8 is expected 
to occur in the anticipated source area around Suruga Bay. 
This is known as the Tokai Earthquake, and impendency is 
pointed out. The Tokai region will be subjected to extremely 
strong shaking with a seismic intensity of 6-lower or greater, 
and huge tsunamis are expected to hit the Pacific coast in this 
region. As serious damage from strong shaking and huge 
tsunamis is expected, the Japanese government has designated 
this region as Areas under Intensified Measures against 
Earthquake Disaster.

The Tokai Earthquake is expected to occur with the 
sequence of (1) strain accumulation, (2) pre-slip and (3) 
earthquake occurrence. Pre-slip is a phenomenon in which 
part of a locked zone underground detaches and begins to slip. 
JMA monitors unusual deformation that may accompany 
pre-slip using strainmeters to support the prediction of its 
occurrence.

* Attention should be paid to TV/radio announcements for information issued beyond that contained in the Tokai Earthquake Assessment 
Report (Extra).

In Japan, a large-scale earthquake with a magnitude of around 8 (known as the Tokai Earthquake) is widely expected to 
hit the Tokai region in the near future. When anomalous data are detected or after monthly assessments, JMA issues 
Information on the Tokai Earthquake to allow emergency measures for earthquake disaster prevention. These are 
categorized into three types: Tokai Earthquake Prediction Information, Tokai Earthquake Cautionary Information and 
Tokai Earthquake Assessment Report. Each report indicates the level of danger using a color code of red, yellow and blue.

Information on the Tokai Earthquake

Information issued by 
JMA Announcement timing Action to be taken by 

the general public
Action to be taken by 
public organizations

Tokai Earthquake
Prediction Information

When it is considered that the Tokai 
Earthquake may occur and the prime 
minister issues a warning declaration.

Response warning declara-
tion from the prime minister 
and local-government disas-
ter management plans.

Establishment of Head-
quarters for Earthquake 
Disaster Prevention

Tokai Earthquake
Cautionary Information

When there is increased likelihood 
that an observed phenomenon is a 
precursor to the Tokai Earthquake.

Response to notification 
from the government and 
local-government disaster 
management plans.

Preparatory action based 
on prevention plans

Tokai Earthquake
Assessment Report 

(Extra)
When any anomalous phenomena 
are observed. No further action required Collection of Information

Tokai Earthquake
Assessment Report 

(Regular)
When the Earthquake Assessment 
Committee (Regular) meets. No further action required None

Earthquake Assessment 
Committee

Anomaly detection Anomaly increase

Judge
Report

Situation development

Tokai Earthquake

Tokai Earthquake Assessment Report
 (Regular)

Prime Minister

Cabinet 
meeting

Wa r n i n g  
declaration

Tokai Earthquake Cautionary Information Tokai Earthquake 
Prediction Information

Director General 
of JMA

To determine whether anomalous phenomena are 
precursors to the Tokai Earthquake, JMA convenes the 
Earthquake Assessment Committee for Areas under 
Intensified Measures against Earthquake Disaster, which 
consists of seismologists and members of governmental 
organizations. If the Committee concludes that the Tokai 
Earthquake is imminent, the Director-General of JMA will 
report this conclusion to the prime minister, who will then 
hold a Cabinet meeting and issue a warning statement.

Earthquake Assessment Committee for Areas under Intensified 
Measures against Earthquake Disaster

Expected Source Region and Areas under
Intensified Measures against Earthquake Disaster

Tokai Earthquake Prediction

(1) The Philippine Sea plate drags 
the continental plate into the 
earth as it subducts and strain 
accumulates.

(2) Pre-slip at a part of the locked 
zone begins before the Tokai 
Earthquake occurs.

The Tokai Earthquake may occur without warning if pre-slip is non-existent, minimal or offshore. This makes it 
important to prepare for large earthquakes as part of daily life.

Points to Note regarding Information on the Tokai Earthquake

(3) Earthquake occurs.

Strain meter

Continental 
plate

Locked zone Philippine Sea 
plate

Detection of anomaly 
by strain meter

Subduction of plate

Pre-slip

Tsunami

Earth
quake

Mt. Fuji

Nagoya

Tokyo

Sagami trough

Source area of
the Tokai Earthquake

Suru
ga

 tro
ug

h

Inform
ation on the 

Tokai Earthquake

Inform
ation on the 

Tokai Earthquake
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At Home
- Evacuate to a safe space
- Protect your head and shelter 

under a table
- Don’ t rush outside
- Don’ t worry about turning off 

the gas in the kitchen

In Public Buildings
-  F o l l o w  t h e  a t t e n d a n t ’ s  

instructions
- Don’ t rush to the exit

Image of safe space
(Illustration: Tokyo Fire Department; Arrangement: The Headquarters for 
Earthquake Research Promotion; Translation: JMA)

Be sure to have heavy-duty 
gloves and thick-soled 
shoes in your safe space.

Evacuate to a hallway or 
bedroom, and keep these 
areas as clear as possible.

Earthquake/Tsunami Readiness and Appropriate Response/Evacuate Procedure

Tips to protect yourself from earthquakes Tips to protect yourself from Tsunamis

Earthquake Readiness Tsunami Readiness
Earthquakes
- Be aware that earthquakes can occur anywhere at any time in 

Japan. Prepare to respond appropriately in line with your 
situation based on image training and practice.

- Earthquakes often cause things to fall or topple over.

Points to Note
- Create a safe space in your home where nothing can fall, 

topple over or move.
- Secure furniture appropriately and consider placement to 

ensure an evacuation route if the securement fails.
- Have a store of water and food, and keep an emergency kit.
- Check for hazardous areas and materials along commonly 

taken routes, and avoid them in the event of an earthquake.
- Rainfall may trigger landslides on and around soft ground or 

terrain loosened by earthquakes. Be sure to check your 
surroundings.

- Plan post-earthquake meet-up points and communications 
with family members.

Drill!
- Take part in disaster-mitigation earthquake drills to learn calm 

self-preservation techniques.

Be ready for tremors 
following large-scale 
earthquakes.

Keep away areas  that  
m i g h t  b e  d a n g e r o u s  
because of quake damage.

Appropriate response to earthquakes

Stay calm and secure your personal safety
in consideration of your surroundings!

If you feel 
a tremor

If you see/hear 
an EEW

On Buses or Trains
- Hold on tight to a strap 

or a handrail

Outdoors
- Look out for collapsing 

concrete-block walls
-  Be careful  of  fa l l ing 

signs and broken glass

Tsunamis
- Tsunami waves move very quickly; if you see one, it’ s 

already too late to evacuate.
- Tsunami waves are expected to hit repeatedly. Waves 

arriving later may be higher.
- Tsunami heights may exceed estimates in some regions due 

to coastal topography and other factors. The tsunami height 
in JMA’ s Warnings/Information is the height of the wave’ s 
crest above normal sea level (see p.12). The height of 
tsunami waves running inland over cliffs may be many times 
higher than their original height.

- Tsunamis are very powerful; even knee-high waves can 
wash people away.

- Tsunamis can be preceded either by an ebb tide or a rising 
tide; the assumption of a preceding ebb tide may be a fatal 
error.

Points to Note
- Familiarize yourself with the locations of tsunami hazard 

areas, tsunami evacuation areas and tsunami evacuation 
buildings around your home and school or workplace.

- Tsunamis can run up rivers into non-coastal areas. Check 
local government tsunami hazard maps and topographical 
characteristics.

- Consider evacuation areas routes/shelters with local 
residents. Have multiple evacuation spots and areas of 
higher ground in mind.

- Plan post-evacuation communications with family members 
in detail.

Drills!
- Take part  in disaster mitigation dril ls  to prepare for 

immediate evacuation to higher ground in advance of 
Tsunami Warnings/Advisories.

- Leave coastal areas immediately and evacuate to a safe place* if strong shaking (seismic intensity of 4 or greater) or weak 
but long-lasting slow shaking is felt.

- Even if you do not feel shaking, leave coastal areas immediately and evacuate to a safe place* if a Tsunami Warning is 
issued.

- Use TV, radio and/or the Internet to obtain accurate information.
- Do not go to the seashore to engage in bathing or fishing activities when a Tsunami Advisory or Tsunami Warning is in 

effect.
- Remain on alert until the warning is lifted, as tsunamis may strike repeatedly.
* Such as high ground or tsunami evacuation buildings.

Tsunami-related signage (JISZ 8210)

Tsunami propagation speed and height

Evacuating from approaching tsunamis

If you evacuate from tsunami, never think it’s safe here 
and keep retreating to higher grounds.

Tsunami hazard zone

Tsunami evacuation area Tsunami evacuation building

Tsunami safety area

Tsunami hazard area

Readiness and 
A

ppropriate Response 
Procedure

Readiness and 
A

ppropriate Response 
Procedure
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Observation Network for Earthquake/Tsunami Monitoring

Seismometer Network
JMA operates a seismic network with about 300 

seismometers to monitor seismic activity. Among these, 
multi-function models are used to identify/analyze seismic 
waveforms for  se ismic- intensi ty  informat ion and 
Earthquake Early Warnings, and transmit seismic intensity 
and Earthquake Early Warning data as well as seismic 
waveform data to JMA. These multi-function models are 
equipped with satellite mobile phone communication 
capability for backup, and have a power supply that can 
keep the whole system operational for about 72 hours in 
the event of power failure.

For the issuance of Earthquake Early Warnings, Tsunami 
Warnings/Advisories and Earthquake Information, JMA 
also uses seismic data observed using seismometers 
managed by other organizations (such as NIED* 1,  
JAMSTEC*2 and universities).

Seismic Intensity Meter Network

Seismic  in tens i ty  meters  measure  the  in tens i ty  of  
earthquake tremors as observed seismic intensity values based 
on acceleration records. JMA manages around 670 such 
meters nationwide, and also collects seismic intensity data 
from another 3,700 stations operated by local governments 
and NIED*1. These data are used for Earthquake Information 
issued by JMA.

Seismic intensity meters of JMA are part of satellite 
communication system that enables data transmission in the 
event of landline malfunction. If an earthquake causes serious 
damage, JMA assesses the integrity of its seismic intensity 
meters and/or sets up temporary observation sites as necessary.

Tsunami Monitoring Network
When t sunamis  a re  de tec ted ,  JMA issues  t sunami  

observation information containg data on arrival times and the 
highest waves observed at each observation station. In coastal 
areas, JMA operates about 80 tide gauges and also collects 
r e a l - t i m e  s e a  l e v e l  d a t a  f r o m  g a u g e s  o p e r a t e d  b y  
PHB/MLIT*3,  GSI*4,  JCG*5 and other organizations.  
Currently, JMA issues Tsunami Information (Tsunami 
Observations) using data from about 170 stations.

JMA a l so  uses  abou t  20  GPS buoys  (managed  by  
PHB/MLIT) and about 190 Ocean-bottom Tsunami Meters 
(JMA, NIED*1,  JAMSTEC*2 and ERI*6)  for  Tsunami 
Information (Tsunami Observations at Offshore Gauges) as 
well as warning updates.

Seismometer network (as of 1 Jan. 2017)

Seismic intensity meter network (as of 1 Jan. 2017)

Tsunami monitoring network (as of 1 Jan. 2017)

Observation Network for Tokai 
Earthquake prediction

To support the prediction of expected Tokai Earthquake, 
JMA collects  observat ional  data from seismometers ,  
strainmeters, tiltmeters, GNSS* equipment, sea level gauges 
and other instruments in and around the Tokai district in real 
time. Based on these data, monitoring is performed to detect 
possible precursors to the Tokai Earthquake on around-the 
clock basis. This monitoring also involves the use of data 
provided by GSI*4, JCG*5, NIED*1, AIST*7, the University of 
Tokyo, Nagoya University and the Shizuoka prefectural 
government.

Megathrust earthquakes with a magnitude of around 8 are 
known to occur every 100 – 150 years in the area around the 
Suruga Trough and the Nankai Trough. Examples include the 
1944 Tonankai Earthquake off the Kii Peninsula and the 1946 
Nankai Earthquake off Shikoku. As there has been no Tokai 
Earthquake movement around Suruga Bay for more than 160 
years, activity is thought to be imminent.

Assumptions regarding the quake’ s generation mechanism 
and expected focal region are based on past data and scientific 
knowledge .  Agains t  th i s  background,  JMA runs  the  
observation network described above to detect the precursory 
process known as pre-slip.

* GNSS (Global Navigation Satellite System) is a general 
name of satellite positioning system such as GPS.

Observation network for Tokai Earthquake prediction 
(as of 1 Jan. 2017)

*1  NIED: National Research Institute for Earth Science and Disaster Resilience
*2  JAMSTEC: Japan Agency for Marine-Earth Science and Technology
*3  PHB/MLIT: Ports and Harbors Bureau, Ministry of land, Infrastracture, Transport and Tourism
*4  GSI: Geospatial Information Authority of Japan

*5  JCG: Japan Coast Guard
*6  ERI: Earthquake Research Institute, The University of Tokyo
*7  AIST: National Institute of Advanced Industrial Science and Technology
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Information on  JMA’s Website

Class3

It’s impossible to remain standing
or move without crawing.
Furniture on casters moves
significantly and may topple over.
Unsecured furniture moves and may
topple over.

It’s difficult to remain standing.
Furniture on casters moves significantly.
Some of unsecured moves and may
topple over.

Many people find it difficult to walk
without holding onto something stable.Class1 Class2

Class3 Class4

Felt by most people in buildings.
Some people are startled.
Hanging items such as lamps
and blinds swing significantly.

Items in cupboads and bookshelves 
may fall.

International Cooperation
International Tsunami Information

Since 2005, JMA has served as the Northwest Pacific 
Tsunami Advisory Center  (NWPTAC) and monitored 
earthquakes and tsunamis within its Area of Service (AoS), 
which covers the Northwest Pacific region. When a major 
earthquake with a magnitude of 6.5 or greater occurs inside 
the AoS, the NWPTAC provides Northwest Pacific Tsunami 
Advisories (NWPTA) to the countries concerned.

Advisories report the origin time, hypocenter and magnitude 
of the earthquake, as well as estimated arrival times and 
heights  of  t sunami a t  coasta l  Forecast  Points  (FPs) .  
Information on the height of any tsunami waves observed is 
also included.

JMA has also issued tsunami information for the Sea of 
Japan to surrounding countries since 2001.

JMA’ s international tsunami information helps recipient 
countries to issue their own domestic tsunami warnings and/or 
evacuation recommendations.

The NWPTAC is operated under the auspices of the 
Intergovernmental Coordination Group for the Pacific 
Tsunami Warning and Mitigation System (ICG/PTWS) under 
the Intergovernmental Oceanographic Commission of the 
United Nat ions  Educat ional ,  Scient i f ic  and Cul tural  
Organization (UNESCO/IOC), and contributes to tsunami 
d i sas te r  mi t iga t ion  sys tems  o f  Pac i f i c  coun t r i e s  in  
collaboration with the US Pacific Tsunami Warning Center 
(PTWC),  which  moni tors  ear thquakes  and  t sunamis  
throughout  the  Paci f ic  region and provides  t sunami  
information accordingly. Area of Service (AOS) of the Northwest Pacific Tsunami 

Advisory Center (NWPTAC) and its Forecast Points (FPs)
(as of 1 Jan. 2017)

Technical Assistance

In conjunction with the Japan International Cooperation 
Agency (JICA) and other bodies, JMA hosts trainees from 
other countries at its offices and dispatches experts to overseas 
organizations. This allows JMA staff to give presentations on 
e a r t h q u a k e / t s u n a m i  m o n i t o r i n g  a n d  s u p p o r t  
development/improvement of tsunami forecast techniques.

Multilateral Assistance
JMA contributes to the establishment of tsunami warning 

systems in various regions of the world through international 
conferences, workshops and the like within the framework of 
the UNESCO/IOC.

For instance, the NWPTAC contributes to annual/biennial 
Exercise Pacific Wave (PacWave) efforts by assisting the 
preparation of exercise scenarios, manuals and products so 
that the countries concerned can conduct their own tsunami 
warning exercises.

Operation room briefing for visitors from overseas

JMA’ s Intensity Scale for Long-Period Ground Motion is an index of shaking on higher floors of high-rise buildings.
Its four categories are based on difficulty of movement and indoor situations such as shifting and toppling of furniture.

Summary of the JMA Intensity Scale for Long-Period Ground Motion

Summary of the JMA Seismic Intensity Scale
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