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As with seismic sensors, water level gauges used
for tsunami purposes are sometimes owned and
maintained by other organizations and may be
intended primarily for other functions. Besides

measuring tides, these gauges may be used for
research related to long-term changes in sea level
from global warming and climate variations, and
shorter term changes from more transient

phenomena such as El Niño and storm surge.
Tsunami warning centers, however, may also
need their own gauges to get readings in strategic
locations where other data are not available and

to get signals of a quality and timeliness better
suited to tsunami measurement for warning
purposes.

Many areas of the Pacific threatened by local tsunamis do not have nearby water level
gauges to rapidly detect or confirm the presence of a tsunami, or to evaluate its character.
Gauges need to be installed in these areas, with their data sent in real-time to regional
tsunami warning centers and/or other appropriate offices. Simpler, more economical
instrumentation such as the aforementioned runup gauges should also be developed and
used for this purpose.

Significant gaps in coverage also exist with the water level gauges used to detect and
evaluate potential Pacific-wide tsunamis. Gauges should be reestablished in the Kuril-
Kamchatka source region, as well as any other areas that lack coverage. Instruments such
as the deep ocean pressure sensors being developed in the USA should be deployed in
interior areas of the Pacific Basin that cannot be instrumented in another way. New
instrumentation and techniques such as deep ocean pressure gauges that more accurately
measure tsunami waves as they are formed and propagate across the Pacific Basin are
needed by PTWC to better predict a tsunami’s impact on coastlines.

The continued and additional contribution of real time or near real time water level data by
Member States and their organizations to PTWC, as well as to existing and future regional
tsunami warning centers, is strongly encouraged. Following any large coastal earthquake,
local authorities or gauge observers should contact their national warning center immediately
to give a summary of their observations. National centers are then responsibility to
immediately inform PTWC.

Multi-purpose types of ocean instrumentation that share sensors, data processing
electronics, communications methods, and especially support mechanisms, and that can be
used for measuring tsunamis are also encouraged.

Tsunami signals measured by an
underwater gauge located 50 km outside
the entrance to Tokyo Bay in about 50 m
of water (upper trace), and another
gauge located at the shore (lower trace).
The tsunami is detected on the outside
gauge about 40 minutes before it
reaches shore (arrows). The offshore
gauge was developed by Japan’s Port
and Harbours Research Institute.
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Historical Tsunami and Earthquake Data

Warning centers need rapid access to historical
tsunami and earthquake data to help in
estimating whether an earthquake from a
particular region may have generated a tsunami,
and if that tsunami might have an impact on
coastal regions within their area of
responsibility. For example, it is helpful to know
that a particular subduction zone has had many
historical earthquakes above magnitude 8, but
that none has ever generated a significant
tsunami. And it is also useful to know what the
historical readings were on a particular water
level gauge for past destructive and non-
destructive tsunamis from a certain source
region. Such data, if they exist, are typically in
the form of reports, catalogs, maps, and a few
electronic databases, but these are formats are
not optimally suited for ease and rapidity of use
by warning centers. Projects such as the ITSU
supported Expert Tsunami Database can help to
make such data more accessible and useful t o
warning centers as well as scientists and
emergency managers.

Historical earthquake and tsunami data are
not organized or accessible in a way that
is useful to warning centers. Projects like
the Expert Tsunami Database that help
make historical tsunami and related
earthquake data more quickly accessible
to warning centers and others in a variety
of useful graphical formats are
encouraged.

Data from water level gauges are not being
systematically saved nor made available
following each Pacific tsunami, particularly
the more numerous non-destructive ones.
These data are very important to help
guide warning centers’ interpretation of
water level signals during future tsunamis,
as well as for research. An effective plan
is needed to ensure the collection of such
data following each event, put them in a
common digital format, and make them
available through the internet or other
electronic media.

Numerical Model Data

Warning centers are beginning to use data from
numerical models to provide guidance in
predicting the severity of a tsunami within their
AOR given the earthquake parameters and
readings on water level gauges.

For example, to address their national tsunami
threat, Japan is modeling runups from

hypothetical earthquakes of different magnitudes
and depths located at over 1000 nearby offshore
gridpoints. This will lead to a database of
predicted tsunami heights along each coastal area
for any local earthquake. The database will be
used for warning as well as planning purposes. In
case of an actual tsunami, the forecast heights
and arrival times will be retrieved from the
database immediately after the determination of
the earthquake hypocenter and magnitude, and a
tsunami warning containing those results will be
disseminated. JMA is planning to begin operation
of this new forecast method in the spring of
1999.

The West Coast / Alaska Tsunami Warning
Center has also developed a method for
predicting wave heights based on numerical
modeling. It is constrained in real time by the
earthquake parameters and readings from at least
two water level gauges.

Most warning centers are only beginning to
systematically use numerical model data
to aid in predicting which coastlines are
likely to be affected by a particular source,
and what wave heights or runups may be.
As modeling techniques have now become
faster and more accurate, warning centers
should seek ways to create and use these
synthetic data to help reduce unnecessary
warnings, and to provide guidance about
expected impacts within their area of
responsibility.

Other Data

Certain other types of data may be occasionally
needed by tsunami warning centers, for example,
as in the case of an impending volcanic eruption
or landslide near a body of water. These kinds of
events are usually handled on a case-by-case
basis, often with the warning center working
closely with another agency having more direct
responsibility for the primary hazard.




