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Talk Outline:

*  Qverview of EQ sources and
hazards

* The Big One: What we are learning
about great Cascadia Earthquakes

 WC Earthquake Early Warning
System Development

 Recent developments in the Pacific
Northwest
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Northridge, California (M6.7)
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The Puget Sound
Squeeze Box

Explanation

Glacial
deposits

Earthquakes
\. Crustal Faults




Gravity measurements
Reveal deep structure
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The Unexpected Hit: Twice




Synthetic acceleration records for M9.0 Cascadia Earthquake

assumes Vs30= 500 m/s
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5 sec Spectral Acceleration (g)
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O synthetics (3D up to 1 sec + stochastic)
— Atkinson and Macias (2009) vs30= 500 m/s
— BC Hydro (2013) vs30= 500 m/s

stations in
Seattle

and Tacoma

basins

llIIlII

IIIIIII |

|

10 100
Closest Distance to Rupture (km)



Spectral Acceleration (g)
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Amplification

Amplification
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2004 Vancouver Island EQ, Mw 6.4 |
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Period (s)

Observed amplification

of spectral response values
for stiff soil sites in the
Seattle basin

Referenced to site with
thin soil over firm-rock
outside of basin

These sites have similar Vs30
Values.

Note there is likely more
Amplification when referenced
to sites outside of Puget Lowland
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0.2 sec Spectral Acceleration (g)
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Nisqually Earthquake

Near Port of Seattle &

" Liguefaction observed in Seattle 0
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| 435- fsv' ‘al{

¥ e
'.' u-"

Soil Liquefaction

Steve Kramer, UW, slide




Liquefiable soils
may be deposited
by nature, or by
man.
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Soil Amplification during the Nisqually Earthquake

Dependent on:
Soil type
Soil stiffness
Soil thickness
Soil geometry
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Last 10,000 years of big earthquakes from
offshore geology
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KNOWN CASCADIA EARTHQUAKES ALONG THE CASCADIA SUBDUCTION ZONE IN NORTHERN CALIFORNIA, OREGON, AND WASHINGTON YOU ARE
HERE!

(Goldfinger et al., 2008, Bull, Seis. Soc. Amer)
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Seattle Earthquake Hazard (10% probability in S0 yrs)
& Its Most Vulnerable Buildings
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Hazard maps help inform the
prioritization of mitigation efforts.

City understands
Building inventories fragility,
occupancy & function.

Overlay modified shaking hazard,
ground failure potential (liquefaction
and landslide), and other hazards.



Developing EEW Partnerships

February 2014 workshop revealed strong
public and private sector interest.

Diverse group of organizations targeted for
follow-up meetings. Seattle is the only city
participating in the first round of EEW
development.

Prime objective is to learn how EEW can be
utilized to reduce loss of life and the cost of
disaster response and recovery.
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EEW experimental feed to stakeholders who:

* Agree toterms

* Participate in product development i.e.,
provide feedback and attend quarterly
affiliates meetings.

* Help with cost benefit analysis

* Help us communicate usefulness to the
federal and State governments.




Invited to join PNSN Affiliates

University of Washington

Microsoft

Port of Seattle

Boeing, (signed agreement)

Sound Transit

British Petroleum/ Olympic Pipeline
Puget Sound Energy

Intel

Bonneville Power Administration

City of Seattle (EOC, Public Utilities, City Light,
etc.)

Providence Medical Foundations
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Federal Support for EEW:

Gordon and Betty Moore Foundation funding
to develop prototype system expiring.

USGS provided some early seed money ~1
million overall.

Implementation plan calls for 16 million
annually for West Coast System build out and
maintenance. (5-6 Million for PNW)

2014 Congress appropriated 5 million (of the
16) with bi-partisan support to continue
WCEEW development.

USGS will allocate federal dollars
2/3 California, 1/3 Oregon and Washington?

January 2015 President Obama adds an
additional 5 million for EEW in his 2016
budget request.




EEW and Hazard Mitigation in Structures

Bring elevators to next floor
and open door.

Spin down HVAC system.

Warn occupants to take cover
Or move to safer area.

Open Firehouse doors

What other automated actions?




A “worst case” M8 beginning off Nea Bay still provides
~ 40 seconds warning
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