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| dentification  Description
Definition
Tsunami

The term tsunams a Japanese wongeaning "large wave in harbor" and comes from the
Japanese observation that such waves tebéd especially large and dangerous after they enter
harbors. A tanami, sometimes called a tidatve, consists of a series of highergy waves that
radiate outward like pond ripples from the area in which the generating event octhagd.

also build n height as they move into shallow water, just before striking the open shore or
reaching the heaas bays, and then inundating the kbying areas near the shore. Often, a
quick recession of the water precedes the first wave crest.

Figure 4.G41 Hawaii 1957i Residents Explore Ocean Floor Before Tsunarhi
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It is unusual forgunamigo resemble th&on used to depict thena towemg wave with a

breaking crestWhile they can have that form it is more usual for themesemblea series of
quickly rising tidespr a surge of water. When they withdraw they devgb curreris much like
those of a riverSwift currents commoglcause mchof the damage from tsunamagher 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 19497 Wave Overtakes a Seawall

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 (dpaking)scaused by
earthquakesSedimentary basins beneath the body of mata 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 shorgline.

Types

Tsunamis are a secondary hazard, the result of geologicakeVgpically tsunami anskeiches
are triggeed byearthquakes anthndslidesseeEarthquake Hazar8ub Section4.G2 and
Landslide Hazar&ub Section 4G3. These sources are discedselow.

Earthquake Source

Sudden raising or lowering afportionofthe Ear t hés crust during eart |
a tsunami, although landslides and underwater volcaniciensptan generate them as well.

Movements of the sea floor or lakebed, or rock fall into an enclosed body ofandtdrsplace

the water columsetting off a series of waves thatietd outward like pond ripples.

Landslide Source

Threedistinct landslide situations could result in a significant tsunami affecting local
communities bordering Puget Sound: submarine landslides on delta frontsrinelsiides
elsewhere in the Sound, and slides from adjacent upl&hdseslidescan be induced by
earthquakes.

Subaerial Landslides

The two major geological parameters that control the generation of a water wave from subaerial
landslides are the volunaé the slidemassand 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 desgated landslides tend to be very slow moving (inches per day) andl woul
not appear to be capaldégenerating a tsunami.

Subaerial landslides that fall into Puget Sound with sufficient volume and velocity, and at the
appropriate tidal conditionsan generate large water waves.

River Delta Railures

Submarine landslides camiginate 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 pddltat.Away from
deltas, submarine areas most susceptible to landsliding may be in the vicinity of faults having
Quaternandisplacement

Profile

Location and Extent

In Washington Statehe Pacific Coast, Strait of Juan de FunajPuget Soundreall at risk

from tsunamisin addition large lakes and other enclosed bodies of whker Puget Sound
south of the Tacoma Narrowsouldbe affected by seiche Tsunamigyenerated ofthe
Washington Coast will have very little energy left after travelingrdthe Strait of Juan de Fuca
and changing direction to the south at Admiralty laled are not expected to causech ifany
damage withirPierce County.

Tsunamigyenerated within Puget Souadd seichesn the lakes and southern portions of the
Sounddirectly and indirectly affect the Countifuture Coastal Velocity Zone Maps vwahow
thetsunamis and seiche hazard libmwa and extent for the Countigreliminary research is shown
on Figure 4.G45 Tsunami Inundation and Curreased on Earthquake Sceima Projected
increases in sea level due to climate change combined with subsidence in portions of Puget
Soundwill exacerbate thesproblems.

Earthquake Source

Earthquake induced tsunamis can occur througth@Ruget Soungbortionsof Pierce County,
egpecially withthe TacomaFawts | ocat i on ,seeRigare 4G4-3. AngtsuGami nt vy
located within Pierce Countyald affectmany miles of Pierce Countpast.SeeFigure 4G4-3

for a schematic of fault zone locations in the Puget Sound regitmye&rtical deformation

contours foran M, 7.3 Seattle Fault. The figure also illustrates the vertical deformation fdr an
9.1 Cascadia earthquake, and Pacific Northwest peak ground acceleration with 2%itgrobab
exce@ance in 50 years
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Figure 4.G4-3 Puget Sound Fault Zone Locations, Vertical Deforrations, and Peak Ground Accelertion®

Earthquakes
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Figure 1: {a) Schematic of fault zone locations in the Puget Sound region, with vertical deformation contours for an Mw 7.3 Seattle Fault. Inset (h)
Vertical deformation for an M 9.1 Caseadia earthquake. (¢} Pacific Northwest peak ground acceleration with 2% probahility of exceedanece in 50 vears
i(from Frankel ef al., 1906,
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A more detailed rendition of the Tacoma and Seattle Faults is shown in Figuré.4rG4
addition this shows those areas that havastory of uplift and subsidence in previous

earthquake events, probably leading to tsunami generation. Displacement along batiotha
andSeattlefaults happened approximatelyl@0 years agb.

Figure 4.G4-4 Seattleand Tacoma Faultd
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Figure4.G45 identifies the mximum inundation (a, ¢, €) and maximum wave speeds (b, d, f)
for eachearthquakesource scenaridost inundation occurs within lodying, relatively flat
regions of the study area such as the Port obif@ 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 createsrtiwest inundatia and highest currentgithin the study area

due to the large displacement of water in the deepésivatest region of Puget Sourithe

Tacoma Fault scenario has significant inundation in the Port of Tacoma region, but with smaller
amplitudes Thisscenaio causes less inundation overall since much less water is displaced in the
narrower and shallower regions of Carr InletjM0s Passage, and East Pass&pe.Rosedale

dominant Tacoma Fault scenacauseshe least inundation and lowest current spekgso
relatively small displacements in the regional chanhels

PAGE4.G4-6
REGION 5 HAZARDMITIGATION PLAN




Figure 4.G45 Tsunami Inundation and Current-Based on Earthquake Scenarity
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