® Section 6: G
Tsunami N

Table of Contents ‘

WHY ARE TSUNAMIS A THREAT TO DOUGLAS COUNTY?
History of Tsunamis In Douglas County

Characteristics of Tsunamis

How Are Tsunami-Prone Areas Identified?

HAZARD ASSESSMENT
Hazard Identification
Vulnerability Assessment
Risk Analysis

COMMUNITY TSUNAMI ISSUES

What Is Susceptible To Damage During A Tsunami Event?
Tsunami Mitigation Activities

. TSUNAMI MITIGATION ACTION ITEMS

Douglas County is one of only three Oregon Counties that is designated a “Tsunami
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designated a “Tsunami Ready Community
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Why are Tsunamis a Threat to Douglas County?

Oregon coastal communities, including the Douglas County Coastline are threatened
by tsunamis that are generated by both local earthquakes and distant earthquakes.

— — Local tsunamis give residents only a few

y minutes to seek safety. Tsunamis of distant
origins give residents more time to evacuate
threatened coastal areas but increase the
need for timely and accurate assessment of
the tsunami hazard to avoid costly false
alarms. Thus, Alaska or Hawaii can
experience a local earthquake and tsunami
while residents Douglas County may
experience this disaster as a distant
tsunami. Similarly, a local tsunami may also
have an impact on the distant states of
Alaska, Hawaii or even across the Pacific.
Of the two, local tsunamis are more

devastating.
g r g | [n Oregon, prehistoric runups (i.e., how high
Oty W a tsunami wave reaches above mean sea
Tangled debris is all that remains of the 200.foot- level) can be deduced with numerical
long Elk Creek Bridge, which stood af Cannon i
B fEhwcon) eme o ing da ayeriy methods. From such merIs, it was
tsunami gengrated by the disastrous Alaskan concluded that a tsunami that struck

earthguake of March 27, 1964. Photo courtesy of Salishan Spit in Lincoin County between
The Oregonian. 300 and 800 years ago had a runup of up to

40 feet above sea level. It is likely that the same wave probably overtopped a 16-
foot-high barrier ridge at Cannon Beach and breached a 20-foot ridge at Seaside.

One of the largest subduction zone earthquakes ever recorded was the M 9.2 quake
on March 27, 1964. A tsunami generated by the same 1964 Alaska earthquake also
struck the Oregon coastline, killing four people and causing nearly $1 million
damage (in 1964 dollars). The highest officially measured tsunami wave in
Oregon in 1964 was 14.2 feet at the mouth of the Umpqua River [1]. When the
same tsunami struck Crescent City, California, the maximum wave height was 14
feet, 11 people were killed, and approximately $8 million of damage was done.
Heights of tsunami waves generated by nearby earthquakes could be much higher.

There has been no significant damage in Douglas County from tsunamis. However,
given the damages caused to Oregon coastal towns, and the historical evidence of
tsunami impacts through the Pacific Ocean, a tsunami affecting vulnerable locations
on the Douglas County Coast is a real issue.
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History of Tsunamis along the Oregon Coast and Douglas
County

As stated previously, there is no recorded tsunami damage other than minor flooding
“Run Up” as a result of the 1964 Tsunami, in Douglas County.

Tsunamis have historically been rare in Oregon. Since 1812, Oregon has
experienced about a dozen tsunamis with wave heights greater than 3 feet; some of
these were destructive. Ten of these were generated by distant earthquakes near
Alaska, Chile or Japan. The worst damage and loss of life resulted from the 1964
Alaskan earthquake.

1964 Alaskan Earthquake and Tsunami

The 1964 earthquake caused 115 deaths in Alaska alone, with 106 of these due to
tsunamis, which were generated : A
by tectonic uplift of the sea floor,
and by localized subareal and
submarine landslides. The
earthquake shaking caused at
least 5 local slide generated
tsunamis within minutes after the
shaking began. (In general,
slide/slump induced tsunamis are
generated within a few minutes
after an earthquake starts.) This
created a local tsunami causing
much damage and the spreading B :
Of OII' which was on fll"e and Tsunami generated from 1964 Alaskan Earthquake, each color band

floating on the water. About 20 increment represents a one-hour time span.
minutes after this occurred. the Source: West Coast & Alaska Tsunami Warning Center, Palmer Alaska

first wave of the main tsunami
arrived. The 11-13 fatalities in
Seward were due to the local and
the main tsunami.

Tsunamis generated by the 1964 earthquake (and their subsequent damage, loss of
life, etc.) were recorded throughout the Pacific. This'was the most disastrous
tsunami to hit the U.S. West Coast and British Columbia i Canada The largest
wave height for this tsunami was reported at Shoup Bay, Valdez Inlet Alaska (67
meters). Summary of lives lost and damage for Alaska, Canada, ‘Washington,
Oregon and California are: Alaska- 106 deaths and ‘$84 million; British Columbia-
$10 million; Washington- minor damage:throughout:the. coast; In Oregon, "4 deaths
and $0.7 million, with much of the damage away fram the coast wheré rwars
overflowed.
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Characteristics of Tsunamis

A tsunami, also called a seismic sea wave, or incorrectly called a tidal wave, travels
across the deep ocean at speeds up to 500 miles per hour. A tsunami generated
offshore from Japan or Alaska might not hit the Oregon coast for several hours. A
tsunami following a Cascadia earthquake may hit in less than 30 minutes.

On the open ocean, a fast moving tsunami might be a wave only three to four feet
high, with 100 miles separating wave crests. Approaching the coast, however, the
tsunami begins to slow in shallow water, and successive waves bunch up, increasing
in height. As the ocean bottom shallows even more, the wave rapidly rises and may
break several tens of feet high with incredible destructive power. It has been
conjectured that the configuration of the Oregon and Washington continental shelf
could produce tsunami waves that would appear to rise slowly out of the ocean but
build up to 30 feet or more in height as water is cast shoreward.

If you throw a pebble into standing water, a succession of ripples or waves moves
across the water. Similarly, tsunamis almost never come as single waves but arrive
as multiple crests that are sometimes hours apart. Often the first tsunami is not even
the largest or most destructive, and wave four or five may be the largest of all.

Tsunamis are caused by undersea volcanic eruptions, landslides, or faulting as slabs
of the sea floor are displaced vertically. Most commonly, rapid uplift or subsidence of
the sea floor along faults is transmitted to the surface of the ocean, forming
unusually large waves. Coastal slides from land under the water, also triggered by
earth movement, can intensify the effects of tsunamis.

The undersea subduction zone, paralleling the Oregon coast at a distance of about
75 miles, is the junction between the Juan de Fuca and the North American tectonic
plates. The two plates lock together, but periodically the stress is released suddenly
with a snapping motion, and the resulting shock may trigger a tsunami. Distinctive,
thin deposits of shallow marine sands along the coast are physical evidence of these
ancient waves.

Some Tsunami Facts:

1. Tsunamis are caused by an underwater disturbance — usually an undersea
earthquake. Landslides, volcanic eruptions, and even meteorites can alsp generate a
tsunami.

2. Tsunamis can originate hundreds or even thousands of miles away from coastal
areas. Local geography may intensify the effect of a tsunami. Areas at greatest risk
are less than 50 feet above sea level and within one mile of the shoreline.

3. People who are near the seashore during a strong earthquake should listento a
radio for a tsunami warning and be ready to evacuate at once to higher ground.

4. Rapid changes in the water level are an indication of an approaching tsunami.
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