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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Tsunami Survival
More than 200,000 lives were lost in the 2004
Indian Ocean tsunami. Generated by an earthquake
off the west coast of the Indonesian island of
Sumatra, the tsunami inundated the island’s north
coast within minutes, causing massive destruction

Providing tsunami education to the hundreds of
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Each center issues and disseminates tsunami warnings independently, 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.

detecting DART buoys have been manufactured
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 tsunami-

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.
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