Tsunami Warning and Preparedness
In the wake of the 2004 Indian Ocean tsunami, Congress passed legislation intended to
strengthen the nation’s tsunami warning and preparation systems. Additions of tsunamidetecting open ocean buoys and coastal sea level gauges, as well as upgrades to existing water
level stations, closed significant gaps in the sea-level observation network. However, current
capabilities are still not sufficient to meet the challenges posed by a tsunami generated close
to land, which could reach the coast just minutes after the triggering event. This National
Research Council report reviews progress made so far and identifies ways to further improve
tsunami preparation efforts. Strengthened tsunami warning and preparation will require
persistent progress across the broad spectrum of efforts reviewed in this report, including
risk assessment, public education, government coordination, detection and forecasting, and
warning-center operations.
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Figure 3. North Pacific Ocean, showing predicted maximum wave heights (shown in color) and
arrival times (indicated by contour lines with numbers representing hours after the triggering
earthquake) of tsunami waves generated by a magnitude 8.3 earthquake near the Kuril Islands
on November 15, 2006.
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which to gauge the effectiveness of education
programs. The report concludes that outreach efforts
could be improved by incorporating the latest social
science research on hazard education and conducting
routine evaluations of education programs.
Research in the social sciences can provide the
insight needed to design more effective hazard
education programs. For example, research has
shown that training campaigns are more effective
when tailored to the strengths and vulnerabilities of

specific members of the
community. A program
designed for long-time
residents could capitalize
on their familiarity with
the surroundings, emphasizing household
preparation strategies
and the importance of
creating community
networks. In contrast, a
program designed for
tourists could focus on
easily identifiable landmarks, providing
information via signs
posted in prominent
locations and training
hotel staff, tour guides,
life guards, and vendors
to help tourists in the

event of a tsunami.

Generating Tsunami Warnings

Official tsunami warning messages are
produced and disseminated by the nation’s
two Tsunami Warning Centers, located in Hawaii
and Alaska. The Tsunami Warning Centers assess
the potential for a tsunami by monitoring seismic
activity and analyzing information from coastal sea
level gauges and the DART open ocean sensors,
which detect changes in
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which has resulted in confusion in the past. Given
the current organizational structure and the
geographic delineation in areas of responsibilities,
such confusion could occur again if the two centers
continue to release distinct warning messages to the
public. The report discusses possible solutions to
these issues ranging from harmonizing message
content to changing the organizational structure of
the Tsunami Warning Centers, for example by
merging the two centers.

and deployed, 16 new coastal sea level gauges have
been established, and the 33 existing water level
stations have been upgraded. These efforts have
closed significant gaps in the sea-level observation
network. However, some fundamental issues remain
concerning gaps in coverage, the value of individual components in the network, and the risk
to the warning capability from failures of individual or groups of stations in the open ocean
sensor network.

Strengthening the Detection and Forecasting
Network

Conclusion

Information collected from the sea level sensors
generates forecasts of tsunami wave heights which
are used to adjust or cancel warnings, watches, and
advisories. These data can also reveal tsunamis
from sources that do not generate seismic waves,
such as sea floor landslides. Since the passage of
legislation to expand and strengthen the nation’s
tsunami detection efforts, an array of 39 tsunamidetecting DART buoys have been manufactured

Minimizing future losses to the nation from
tsunamis requires persistent progress across the
broad spectrum of efforts the report reviews: risk
assessment, public education, government coordination, detection and forecasting, and warning-center
operations. Sustained efforts in all these areas will
be needed for communities to prepare for an event
that may occur years to decades in the future but
affords only minutes or hours for people to respond.

Read or purchase this report and locate information on related reports at
http://dels.nas.edu/osb
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