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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 help to
mitigate earthquake-related damage by providing precious seconds for people to protect themselves, for trains to be slowed down and for
factory lines to be controlled before shaking starts. EEWs can be either warnings or forecasts, depending on the criteria (detailed below).
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EEW (warnings): for estimated maximum seismic intensities of 5-lower or more.
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EEW (forecasts): for estimated maximum seismic intensities of 3 or more, or magnitude is 3.5 or more.
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Warnings/advisories 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 level was 4).
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+ Expected arrival time of principal motion with a seismic
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« Estimated origin time, hypocenter and magnitude EEW receivers, dedicated

« Areas where seismic intensity is expected to be 4 or greater3% SYSterpS, etc. . .

+ Estimated maximum intensity (Provided by private companies)

intensity of 4 or greater
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http://www.seisvol.kishou.go.jp/eq/shindo_name.html
190 individual regions are defined to cover the whole of Japan and EEWSs are issued

for each region expected to be affected. Check your area on the JMA website in
advance.
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REMERBEENNCTERIBOHDEAITDULT  Effective Response to EEWs
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If you see/hear an EEW, it is essential to stay calm and secure your personal safety. To respond appropriately to a warning whenever
and wherever you are, think in advance about what to do in various situations and hold routine emergency response drills (see the back
cover for examples of EEW response). Other effective measures is immobilizing furniture and covering glass with shatter-resistant film,
to reduce risk in earthquake situations.
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BRAMERRETERIBEDEE S Points to Note for Response to Earthquake Early Warnings
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+ 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 cannot tell them apart.

« For deep-focus earthquakes with a focal depth of 100 km or more, seismic intensity estimations may lack accuracy.
« In areas close to the focus of earthquakes, warnings may not arrive in time before strong tremors hit (see the example below).
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Example of an earthquake in which strong tremors hit before EEW issuance
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The numbers in the figure indicate
times (in seconds) at which strong
shaking (principal motion) is
expected to start after EEW issuance.
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BREMERIFADLLH  Principle of EEWS
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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.
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EEWs are issued with the flow shown above. Their provision
requires a dense observation system to detect earthquakes
quickly, advanced technology to allow prompt estimation of
seismic intensity with limited data, and appropriate
communication technology to disseminate warnings.

The EEW system leverages the characteristics of seismic
waves, which propagate in all directions from the focal point of
an earthquake and are generally primary waves (P-waves) and
secondary waves (S-waves). S-waves propagate more slowly than
P-waves but move with high amplitude and cause damage.
P-waves travel at about 7 km/s (25,200 km/h), while S-waves
travel at about 4 km/s (14,400 km/h). This speed difference
allows an EEW to be issued right after the P-wave is detected
and before the S-wave arrives.

ORZMERRIG. NEMEEANGERSEITARAEQRTICIBDHERIMARE . MIITECEAN KR PRI KB EAMFRFEDOMRICKYR]

BEEBYELT,

The EEW system is a result of joint technological development by JMA and the Railway Technical Research Institute and achi in ical by the National

Research Institute for Earth Science and Disaster Prevention.
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