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Abstract
The devastating earthquake induced tsunamis in the past decade have brought
to light the probability that the pacific-northwest United States will experienced such a
tsunami following a nearby magnitude 8 or 9 earthquake. The Cascadia Subduction
zone, located 80-120 km offshore of Oregon and Washington, has the potential to
generate a large tsunami affecting large coastal populations in the region. Research of
paleotsunami deposits and submarine landslides indicate that the whole 970 km long
Cascadia Fault ruptures approximately every 500 years to produce earthquakes over
magnitude 9. Such an event could produce a 30m tall tsunami, equivalent to the
devastating 2004 Sumatra tsunami run-up that killed over 300,000 people. ArcGIS was
used to analyze the impact of a tsunami equivalent to both the 2004 Sumatra tsunami
and the 2011 Japan tsunami. The predicted subsidence of a MW 9.0 earthquake on the
U.S. coast is maximum 3m and the predicted tsunami height from such an event
depends on water depth, run-up, velocity, and geography. Two different models were
evaluated in this study. The first model combined 3m of coastal subsidence with a 13m
tsunami as was recently seen in Japan. The second model coupled 3m of subsidence
with 30m maximum tsunami height similar to the Sumatra tsunami and past Japanese
tsunamis. In either model the number of fatalities will depend on the time of day,
amount of warning time, geography, as well as the time of year because of the
hundreds of thousands of vacationers that frequent the beaches. Results show that
California will have the most destruction although Washington and Oregon are at the
highest risk. They are both within 100km of the subduction zone and have many
narrow fjords perpendicular to the subduction zone whereas most of California will
have more time to evacuate because it is farther away. Devastation will be greater for
areas facing the direction of tsunami travel or ones that have a valley or channel that
might funnel the energy of the tsunami. The pacific-northwest United States and
neighboring coastal countries are at great risk from a tsunami generated from the
Cascadia Subduction zone. These communities must be prepared, know the dangers,
warning systems, and evacuation routes to reduce the loss of life.
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