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Northridge, California (M6.7)

Nisqually, Washington (M6.8)
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The Puget Sound
Squeeze Box

Explanation

Glacial
deposits

Earthquakes
. Crustal Faults
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Gravity measurements
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_ Generalized Geology
Gravity measurements s 125 122°30
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Soil Amplification durlng the lequally Earthquake

Dependant on:
Soil type
Soil stiffness
Soil thickness
Soil geometry
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Shear wave velocities

High in hilly areas
Low in Sodo, Duwamish areas Steve Kramer, UW, slide




Nisqually Earthquake
Near Port of Seattle ¥
= Liguefaction observed in Seattle Oly
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Soil Liquefaction

Olympia

Steve Kramer, UW, slide




Liquifiable soils
may be deposited
by nature, or by
man.
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Portland Area Crustal Faults
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Earthquake Scenario Catalog

~ Eanhquake Planding Scenario - Impaired Hospitals (Day 1), Hospital Bed Availability, & Highway
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Suite of Materials Including:
m USGS ShakeMap
m HAZUS (Loss Estimation) Report
m Statewide & 7 most
impacted counties
m Community Vulnerability Report
m Variety of Quick Reference Maps

Projected Uses:

® Mitigation Planning
® Response Planning

" Exercises & Training
® Earthquake Response




Near-Realtime PNSN Information

Community internet Intensity Map (10 mies NNE of Lacey, Washington)
102201854 1054:30 PST FEDB 20 2001 Maget.  Lattoosadd7, 15 LongtutesW122. 73
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1w Subduction

San Andreas:
Strike-Slip
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exceed in 50 yrs

Strike-slip <€ I

0 20 40 60 80 100

~

-
GORDON AND BETTY
FOUNDATION




North American Plate



500-year recurrence for M9 ruptures
that breaks whole CSZ

1000-year recurrence for

that only ruptures southern CSZ

so for southern portion of Cascadia
subduction zone: 340-year recurrence time
for M8.0 or larger earthquakes

How many Vi6s and M7s? Not clear.



Last 10,000 years of big earthquakes from
offshore geology
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2 M9 evnts,

(Goldfinger et al., 2008, Bull, Seis. Soc. Amer)
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KNOWN CASCADIA EARTHQUAKES ALONG THE CASCADIA SUBDUCTION ZONE IN NORTHERN CALIFORNIA, OREGON, AND WASHINGTON YOU ARE
HERE!

Wednesday, March 6,13
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Approximate 50-year probabilities

= 5%




West Coast Earthquake Early Warning

System Development

Early work by Berkeley and Cal Tech

USGS ANSS coordination

Moore Foundation research support

UW focuses on the Cascadia Subduction Zone

Development of partnerships to implement loss
reduction strategies

Explore use of I/UCRC structure to enhance system
development.

Obtain support for Federal development and
management of operational system. (~5-7 year
horizon)

%‘““PNS N _______ _



West Coast Earthquake Early Warning System, prototype for the Nation

Earthquake early warning

Around the W0r|d Taiwan: Railroad,
Turkey: rail, power grid,  hospital, new networks

Mexico: Since 1991, SRANding Syt O

subway, schools Romania: China: multiple regional
Nuclear research facility systems, Twitter release
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warning systems &~ Real-time testing i February 2013
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Japan
Communicating the warning

TV and radio announcements
» 124 of 127 TV stations (98%)
RNEBOREN (AR7F)

+41 AM, 35 FM radio (75%) i T——
#EH EF B RE U®

J-Alert messages

« 226 municipalities receive the warnings earthquake estimated
« 102 announce them with public address location and  shaking in your
systems e hazard area

Cell phones
« 3 companies (Docomo, AU, Softbank)
+ 52 million can receive them (47%)

]

=

1

Dedicated providers serve
« power plants
« factories
* schools
* hospitals
* shopping malls
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JMA Survey of the Public ) )
How have you received warnings?

~ Nationwide
Other Wik
ohoku
Most useful cell phone app
1. Email 58%
Cell phone 2. Earthquake alerts 25%
3. TV23%
, 5. Transportation info 11%
From TV Asahi Shinbun Newspaper
s —June 2011
0 \—\\Z‘\\\,\\ Emmrezm:mv—ezﬂ
One third were sleeping 20 100 X
when their strongest %3 o
earthquake occurred v=v o717 ) 7 v %
: momaEen. zxame I os B
Of those sleeping S h R . [l 96 ﬁ"
62% in the Tohoku region, and RICTM v s [E 1
75% nationwide were L NSNS, VAvF—, TOJ. WFEEE

woken by cell phone warnin : -
y P 9 Data provided by Hoshiba
http://www.jma.go.jp/jma/press/1203/22¢/manzokudo201203.html



Earthquake Early Warning: Loma Prieta




California leads in implementation, UW will deploy within a year.

Caltech

“At Caltech this morning, announcing my introduction of a bill to create an
earthquake Early Warning System in California. An early warning system could help
save lives by providing a warning up to 60 seconds in advance before the shaking
starts.” California Senator Alex Padilla



Cascadian Capabillities

1/2 minute to 4 minutes warning to urban centers
(depending on quake starting point and location).

Can forecast chance of M7+ growing to M9.
Enhanced tsunami forecasts possible (w/ NOAA).

Seconds to up to a minute of warning.

“Blind Zones” currently limit usefulness of
proximate warnings.

Requires denser instrumentation.



Developing EEW Partnerships

February workshop reveals strong public
and private sector interest.

Diverse group of organizations targeted for
follow-up meetings.

i :e-
{

FEIELLEELL

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

CTTTEELLLL

1 TTErTT L ELLE]

EEW experimental feed to stakeholders
who:

* Agree to terms
* Participate in product development ie,

provide feedback and attend quarterly
affiliates meetings.

* Help with cost benefit analysis

Help us communicate usefulness to
government




Invited to join PNSN Affiliates

Microsoft

Port of Seattle

Boeing, (signed agreement)

Sound Transit

British Petroleum/ Olympic Pipeline
Puget Sound Energy

Intel

Bonneville Power Administration
City of Seattle

Providence Medical Foundations

Washington State Emergency Management




Next Steps:

e Establish PNSN Research Affiliates: Identify a small, diverse
group companies and agencies to participate In system
development and testing and to provide feedback

* Hold Workshop with California and PNW affiliates and the
National Science Foundation to explore the establishment of a
|/UCRC (Industry/ University Cooperative Research Center.

Quarterly Affiliates meetings this year as demonstration
warning system is rolled out.

Partner agreement, on use of this “experimental system”

i PNSN——



PNW System Roll out:

+  Fall 2013 PNSN ShakeAlert messaging for > M 3
eqs

€ Sprmg 2014, CSZ earthquake alerts mtegratlng
; real-time GPS Data
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Locked section of Cascadia subduction zone
starts breaking allows warning of strong
shakmg at Iarg,e dustances
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North American Plate




