
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hazard Description 
A tsunami is a series of high-energy waves radiating outward from a disturbance. Earthquakes 
may produce displacements of the sea floor that can set water in motion, initiating a tsunami. 
Tsunamis are classified as local or distant. Distant tsunamis may travel for hours before striking 
a coastline, giving a community a chance to evacuate. Local tsunamis have minimal warning 
times, leaving few options except to run to high ground.  

As a result of the high probability of a Cascadia Subduction Zone-type earthquake, occupants 
of many parts of Washington’s coastlines have minimal time to reach high ground, in some 
areas only 20-30 minutes.  

The County and its jurisdictions have practiced drills on a regular basis to  
help  prepare its citizens from a potential Tsunami,  having achieved the  
status of  a TsunamiReady Community. Each jurisdiction throughout the  
County has  Tsunami Evacuation Plans in place.  More information is  
available on the County’s Emergency Management Website.  Check it out,  
and know where to go before the ground starts shaking! 
 
The Washington coastline is one of the first to have an AHAB radio system installed along our 
entire coastline to warn citizens of an impending tsunami (see Figure 1 below).  Tsunami 
advisories are issued whenever a potential exists for a tsunami to impact our coastlines. The 
purpose of a Tsunami Advisory is to keep people away from rivers, beaches, and harbors for 
their own personal safety. Tsunami waves during a Tsunami Advisory can also appear as 
“sneaker waves.”  A sneaker wave is a term used to describe disproportionately large coastal 
waves that can sometimes appear in a wave train without warning.  A tidal bore is a tidal 
phenomenon in which the leading edge of the incoming tide forms a wave (or waves) of water 
that travel up a river or narrow bay against the direction of the river or bay’s current. 

 

Tsunami Hazard 

 . 

Physical Characteristics of a Tsunami 
All waves, including tsunamis, are defined using the following characteristics: 
 
• Wavelength is defined as the distance between two identical points on a wave (i.e., 

between wave crests or wave troughs). Normal ocean waves have wavelengths of about 
300 feet. Tsunamis have much longer wavelengths, up to 300 miles. 

• Wave height is the distance between the trough of a wave and its crest or peak. 

• Wave amplitude is the height of the wave above the still water line; usually this is equal to 
1/2 the wave height. Tsunamis can have variable wave height and amplitude that depends 
on water depth. 

• Wave frequency or period is the amount of time it takes for one full wavelength to pass a 
stationary point. 

• Wave velocity is the speed of a wave. It is equal to the wavelength divided by the wave 
period. Velocities of normal ocean waves are about 55 mph while tsunamis have velocities 
up to 600 mph (about as fast as jet airplanes). 

 

Tsunamis are different from the waves most of us have observed on the beach, which are 
caused by the wind blowing across the ocean’s surface. Wind-generated waves usually have 
periods of 5 to 20 seconds and a wavelength of 300 to 600 feet. A tsunami can have a period in 
the range of 10 minutes to 2 hours and wavelengths greater than 300 miles. Tsunamis are 
shallow-water waves, which are waves with very small ratios of water depth to wavelength. 

 

Within Washington State, the Department of Natural Resources previously developed Tsunami 
Inundation Studies to help identify potential areas of impact should a tsunami occur.  While 
these maps cannot predict the exact location and depth, they are useable tools for emergency 
manager and planners to use to identify areas of concern.  Map 1 below illustrates the DNR 
study previously completed.  In addition, FEMA recently completed development of its 
improved HAZUS model  software tool, which now includes limited tsunami modeling.  

    

Deep Ocean Assessment and 
Reporting of Tsunamis (DART) 
NOAA’s Deep-Ocean Assessment and Reporting of  Tsunamis system (Figure 2 above) 
collects data that is relayed to the Pacific Tsunami Warning Center.  They generate 
computer models that predict tsunami arrival times within minutes.  The information is  
relayed in real time, but is not considered as effective for near-tsunami because the 
first wave would arrive before the data were processed.  In cases of a near tsunami, 
strong ground shaking would provide the first warning of a potential tsunami. 
 
 
 

Figure 1 – AHAB Radios along Washington coastline Figure 2 – Deep Ocean Assessment and Report of Tsunamis 
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City of Aberdeen 16,740 6,331 $1,558,813,283 4378 $520,631,580 $443,123,013 $963,754,593 61.83% 2367 $3,819,385 $3,030,453 $6,849,839 0.44% 2367 $176,987,741 $148,331,803 $325,319,544 20.87%

City of Cosmopolis 1,660 740 $219,110,855 234 $56,394,796 $65,211,609 $121,606,405 55.50% 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00%

City of Elma 3,145 1,225 $345,049,384 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00%

City of Hoquiam 8,560 3,457 $668,170,030 3058 $320,189,185 $261,741,777 $581,930,962 87.09% 1016 $4,305,309 $5,453,419 $9,758,729 1.46% 1016 $82,986,328 $76,070,658 $159,056,986 23.80%

City of Mccleary 1,695 664 $138,539,384 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00%

City of Montesano 4,120 1,554 $433,872,272 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00%

City of Oakville 690 331 $66,998,060 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00%

City of Ocean Shores 6,055 4,600 $1,156,337,793 4600 $729,373,799 $426,963,994 $1,156,337,793 100.00% 4475 $661,001,998 $391,556,064 $1,052,558,062 91.03% 4475 $694,054,797 $409,805,333 $1,103,860,131 95.46%

City of Westport 2,115 1,291 $310,030,743 1177 $170,737,295 $122,858,041 $293,595,336 94.70% 1244 $115,542,459 $86,743,157 $202,285,616 65.25% 1244 $151,525,191 $111,433,532 $262,958,724 84.82%

Unincorporated Grays Harbor County 28,190 12,816 $3,122,630,417 2162 $274,131,720 $251,031,191 $525,162,911 16.82% 1404 $81,180,456 $50,284,892 $131,465,348 4.21% 1404 $101,801,022 $65,383,665 $167,184,686 5.35%

Other(4) N/A 718 $177,559,756 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00% 0 $0 $0 $0 0.00%

Grays Harbor County 72,970 33,727 $8,197,111,976 15,609 $2,071,458,375 $1,570,929,625 $3,642,388,000 44.44% 10506 $865,849,607 $537,067,986 $1,402,917,593 17.11% 10506 $1,207,355,080 $811,024,991 $2,018,380,071 24.62%
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During development of that tool, FEMA completed a 
study of the Westport area which further illustrates 
potential inundation.  That data is illustrated in Map 
2 below. The Table left illustrates the potential 
impact to Grays Harbor County and its planning 
partners from a tsunami formed as a result of a 
Cascadia Subduction Zone M9. earthquake (FEMA 
RiskMap Study, 2017). 
 

Map 1 – Tsunami Inundation Zone resulting from a 
Cascadia Subduction Zone Earthquake 

Map 2 – FEMA Westport Tsunami Inundation Zone (2017) 

Table left 
illustrates 
potential 
impact from 
a Tsunami 
resulting 
from a M9.0 
Cascadia 
Subduction 
Zone 
Earthquake* 

*Loss estimations in this table are tentative based on preliminary analysis and may change as additional analysis is completed. 


