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On the cover: Puget Sound has a history of tsunamis that includes 
water waves generated by this landslide at the Tacoma Narrows.  The 
slide occurred three days after the magnitude-7.1 Olympia earthquake 
of April 13, 1949.  It generated a tsunami that reflected off the 
opposite shore and propagated back to the coast on which the 
landslide occurred.
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Addendum: Seismic Surface Wave Forcing of
Water Waves and Seiches (by H. O. Mofjeld)

Well after the workshop, the Mw 7.9 Alaska earthquake on 3 November 2002
generated strong seismic surface waves southward that created damaging
water waves in Lake Union (Barberopoulou et al., 2002) and Puget Sound
marinas (A. Qamar and W. Steele, private communication). There is also
evidence that the Seattle sedimentary basin acted to amplify the seismic
surface waves in its vicinity (Barberopoulou et al., 2002). Vertical seismic
wave amplitudes as large as 0.3 m were recorded in the Seattle area.

Strong seismic waves will occur in the Puget Sound region as the result
of earthquakes on local, Cascadia, and even distant fault zones. Therefore,
it is appropriate to include seismic surface waves as potential geophysical
sources of dangerous water waves in Puget Sound.

To fully characterize the seismic surface waves as sources, a database
is needed that contains the probabilities of their amplitudes, frequencies,
and orientations as functions of geographical location. Of particular impor-
tance are the horizontal velocities of the ground, since these are the primary
mechanism generating the water waves at the shore (Mofjeld, in prepara-
tion). These are needed for the fault zones in the Puget Sound region, the
Cascadia Subduction Zone, and more distant regions such as Alaska. The
orientation is important because the amplitudes of the water waves can be
very sensitive to this parameter.

Also needed are observed and synthetic time series of the seismic surface
waves to drive water response models. The wave periods of greatest interest
are between one to 60 seconds, in terms of generating dangerous waves and
seiches within small bodies of water.

The USGS shake map for the Puget Lowland is an essential step for-
ward in developing this database. At present, it provides peak accelerations
due primarily to earthquakes on the Seattle Fault, South Whidbey Island
Fault, and the Cascadia Subduction Zone. These accelerations need to be
integrated in time in order to give peak horizontal velocities. Deep focus
earthquakes under the Puget Lowland occur on irregular decadal to multi-
decadal timescales, as observed in the 20th century. While they are less
prone to generate strong seismic surface waves than shallow earthquakes,
they cannot be discounted as potential sources.

References

Barberopoulou, A., K. Creager, A. Qamar, G. Thomas, and W. Steele (2002):
Local amplification of seismic waves from the Mw 7.9 Alaska earthquake and
a damaging seiche in Lake Union, Seattle, Washington. Fall AGU Meeting,
Abstracts.
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