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Pacific Northwest Seismicity

Puget Sound Area Earthquake Sources
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North America The Blg Picture

T "fixed"
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Canada The western U.S, including

us.

\ PNW, is deforming over a broad
area.
N
NS
b AN \ Crustal blocks along continental

\ margin are being dragged
\ northward by the relative motion
Basirf and Range of the Pacific plate at about 2 in/
extension yr with respect to N. America.

Underthrusting of Juan de Fuca
plate is oblique, contributing to
northward motion of coastal
regions.

Pacific
plate
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Block tectonic model
for PNW

Oregon coastal block
rotates clockwise at 12
mm/yr, putting the
squeeze on western
Washington

Explanation

motion w/ respect

to stable N. America
@ in millimeters per yr
(divide by 25

to get inches)

large volcano &
' young volcamc

thrust fault
(crustal
shortening)

h normal fault
(crustal spreading)

Wells and Simpson, 2001,
after Wells et al., 1998



Oregon’ s northward motion squeezes Puget lowland

® McCaffrey, 2000
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The buck stops here...




Nisqually Earthquake

Near Port of Seattle !

" Liguefaction observed in Seattle,

= Liquefaction not observed in Puyallup, Kent v
Il o“— '\ ?é'g—-———'

Soil Liquefaction

Steve Kramer, UW, slide




Depends on:
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Low in Sodo, Duwamish areas

Shear wave velocities
High in hilly areas

Soil type

Soil stiffness
Soil thickness
Soil geometry

Soil Amplification
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Seattle Basin with
Sediments Removed
Bellevue  (looking north)

Bothell

Seattle

- Restoration
Bremerton Point

- 30
Distance east, km

No vertical exaggeration
Color contour interval 0.5 km



Seismic Hazard Map-
Sgeﬂr.\l Acceleration
2 % probability of
exceedance in 50 years
City of Seattde

Unreinforced Masonry Building
locations in Seattle plotted on
USGS urban seismic hazard map
showing spectral accelerations with
2% probability of exceedance in 50
years.

o
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Urban seismic hazard maps

useful for identifying areas with
strongest expected shaking;

useful for identifying vulnerable links in
Infrastructure and emergency response

Morgan
Junction

Map from City of Seattle
Unreinforced Masonry Building
Seismic Hazards Study, 2007




1 Hz Spectral Acceleration
with 10% Probability of
Exceedance in 50 Years

%g




National Seismic Hazard Mapping Project
Pacific Northwest Workshop
March 21-22, University of Washington
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[J Day one agenda: |
'| 1. Recurrence models and rupture geometries for greatu

earthquakes on the Cascadia subduction zone
New information on crustal faults in Washington and
Oregon from geologic mapping, paleaseismology, an
geophysics |
I 3. Crustal deformation models using GPS

4. New information about deep intraslab earthquakes

>

Day two focus:
I 5. Ground-motion prediction equations for great
| subductlon zone earthquakes intraslab earthquakes




