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I dentification Description  

Definition 

Tsunami 

The term tsunami is a Japanese word meaning "large wave in harbor" and comes from the 

Japanese observation that such waves tend to be especially large and dangerous after they enter 

harbors. A tsunami, sometimes called a tidal wave, consists of a series of high-energy waves that 

radiate outward like pond ripples from the area in which the generating event occurred. They 

also build in height as they move into shallow water, just before striking the open shore or 

reaching the heads of bays, and then inundating the low-lying areas near the shore. Often, a 

quick recession of the water precedes the first wave crest. 

 
Figure 4.G4-1 Hawaii 1957 ï Residents Explore Ocean Floor Before Tsunami

2
 

 
 

It is unusual for tsunamis to resemble the icon used to depict them, a towering wave with a 

breaking crest. While they can have that form it is more usual for them to resemble a series of 

quickly rising tides, or a surge of water. When they withdraw they do so with currents much like 

those of a river. Swift currents commonly cause much of the damage from tsunamis either from 

impacting objects directly or from the material picked up and transported along with the water, 

such as logs, cars, or parts of buildings. They also pick up pollutants like oil, gas, sewage, etc. 

that can cause further damage as well as long term environmental problems. 
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Figure 4.G4-2 Hawaii 1949 ï Wave Overtakes a Seawall
3
 

 

Seiche 

Seiches are water waves generated in enclosed or partly enclosed bodies of water such as 

reservoirs, lakes, bays and rivers by the passage of seismic waves (ground shaking) caused by 

earthquakes. Sedimentary basins beneath the body of water can amplify a seismic seiche. 

Seismic waves also can amplify water waves by exciting the natural sloshing action in a body of 

water or focusing water waves onto a section of shoreline.4 

Types5 

Tsunamis are a secondary hazard, the result of geological events. Typically tsunami and seiches 

are triggered by earthquakes and landslides, see Earthquake Hazard Sub-Section 4.G2 and 

Landslide Hazard Sub-Section 4.G3. These sources are discussed below. 

Earthquake Source 

Sudden raising or lowering of a portion of the Earthôs crust during earthquakes generally causes 

a tsunami, although landslides and underwater volcanic eruptions can generate them as well. 

Movements of the sea floor or lakebed, or rock fall into an enclosed body of water and displace 

the water column setting off a series of waves that radiate outward like pond ripples. 

Landslide Source 

Three distinct landslide situations could result in a significant tsunami affecting local 

communities bordering Puget Sound: submarine landslides on delta fronts, submarine slides 

elsewhere in the Sound, and slides from adjacent uplands. These slides can be induced by 

earthquakes. 

Subaerial Landslides 

The two major geological parameters that control the generation of a water wave from subaerial 

landslides are the volume of the slide mass and the motion of the mass as it reaches the water 
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body. Some very large prehistoric landslides have been mapped along Puget Sound bluffs; when 

reactivated these deep-seated landslides tend to be very slow moving (inches per day) and would 

not appear to be capable of generating a tsunami. 

 

Subaerial landslides that fall into Puget Sound with sufficient volume and velocity, and at the 

appropriate tidal conditions, can generate large water waves. 

River Delta Failures 

Submarine landslides can originate on the delta slopes of major rivers flowing into the Sound, in 

particular the Nisqually, Puyallup, Duwamish, and Snohomish rivers. 

Non-Deltaic Submarine Landslides 

Additional landslides originate on steep submarine slopes that are not part of a delta. Away from 

deltas, submarine areas most susceptible to landsliding may be in the vicinity of faults having 

Quaternary displacement. 

 

Profile  

Location and Extent 

In Washington State, the Pacific Coast, Strait of Juan de Fuca, and Puget Sound are all at risk 

from tsunamis. In addition, large lakes and other enclosed bodies of water, like Puget Sound 

south of the Tacoma Narrows, could be affected by a seiche. Tsunamis generated off the 

Washington Coast will have very little energy left after traveling down the Strait of Juan de Fuca 

and changing direction to the south at Admiralty Inlet and are not expected to cause much if any 

damage within Pierce County. 

 

Tsunamis generated within Puget Sound and seiches on the lakes and southern portions of the 

Sound directly and indirectly affect the County. Future Coastal Velocity Zone Maps will show 

the tsunamis and seiche hazard location and extent for the County. Preliminary research is shown 

on Figure 4.G4-5 Tsunami Inundation and Current-Based on Earthquake Scenario. Projected 

increases in sea level due to climate change combined with subsidence in portions of Puget 

Sound will exacerbate these problems. 

Earthquake Source 

Earthquake induced tsunamis can occur throughout the Puget Sound portions of Pierce County, 

especially with the Tacoma Faultôs location within the County, see Figure 4.G4-3. Any tsunami 

located within Pierce County could affect many miles of Pierce County coast. See Figure 4.G4-3 

for a schematic of fault zone locations in the Puget Sound region, with vertical deformation 

contours for an Mw 7.3 Seattle Fault. The figure also illustrates the vertical deformation for an M 

9.1 Cascadia earthquake, and Pacific Northwest peak ground acceleration with 2% probability of 

exceedance in 50 years. 
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Figure 4.G4-3 Puget Sound Fault Zone Locations, Vertical Deformations, and Peak Ground Acceleration
6
 

 



 
PAGE 4.G4-6 

REGION 5 HAZARD MITIGATION PLAN 

A more detailed rendition of the Tacoma and Seattle Faults is shown in Figure 4.G4-4. In 

addition, this shows those areas that have a history of uplift and subsidence in previous 

earthquake events, probably leading to tsunami generation. Displacement along both the Tacoma 

and Seattle faults happened approximately 1,100 years ago.
7
 

 

Figure 4.G4-4 Seattle and Tacoma Faults
8
 

 
 

Figure 4.G4-5 identifies the maximum inundation (a, c, e) and maximum wave speeds (b, d, f) 

for each earthquake source scenario. Most inundation occurs within low-lying, relatively flat 

regions of the study area such as the Port of Tacoma harbor in Commencement Bay. Minimal 

inundation occurs along steep topographical slopes. Consequently, the inundation is determined 

primarily by local topography rather than offshore wave dynamics. 

 

The Seattle Fault scenario creates the most inundation and highest currents within the study area 

due to the large displacement of water in the deepest and widest region of Puget Sound. The 

Tacoma Fault scenario has significant inundation in the Port of Tacoma region, but with smaller 

amplitudes. This scenario causes less inundation overall since much less water is displaced in the 

narrower and shallower regions of Carr Inlet, Colvos Passage, and East Passage. The Rosedale-

dominant Tacoma Fault scenario causes the least inundation and lowest current speeds due to 

relatively small displacements in the regional channels.
9
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Figure 4.G4-5 Tsunami Inundation and Current-Based on Earthquake Scenario
10

 

 

 


