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Southernmost San Andreas
180 mile rupture

Magnitude 7.8

100 seconds of fault rupture

Shaking for over 2

minutes in many places

Dr. Lucy Jones (USGS) led Hes {
many scientists, engineers, SHAKING: SIRONE {SEVERE
and others to create a

realistic scenario of what will

happen.




A not-so-big one (but biggest since ‘92)

STRONG

SEVERE

Compare with
2010 Sierra El Mayor
earthquake:

* 8x smaller!
e Magnitude 7.2
e 2 deaths

« Damage being assessed










Earthguake Waves

P-wave
~3.5 mi/sec

S-wave
~2 mi/sec

Surface wave
< 2mi/sec
(Rayleigh)

& USGS

seience for 3 changing world
Earthquake Hazards Program
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Epicenter of the Sierra EI Mayor earthquake was
80 miles from my father in San Diego (0:00)

Shaking arrived in around 25 seconds (0:25)
Shaking lasted about 20 seconds (0:45)

My father then went to get his cell phone (!) and
called me, which took approximately 60 seconds
(1:45)

P-wave arrived in LA but too small to notice
(1:00)

My phone rang 5 seconds before the S-wave
began (1:50)

This Is the basis behind “Earthquake Early Warning” (EEW)




Who's Doing EEW?
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Mexico City EEW System

mcentro de instrumentacién y registro sismico a.c.

e

Imprimir  Inicio Cerrar
BOLETIN DEL SISTEMA DE ALERTA SISMICA (SAS)

A —

Fecha I{"‘:‘ral T‘? d= |IF| 20 DE OCTUBRE DE 2009 a las 22:10:29 hrs. (hora local) el SAS detectd un
(mlwi=] IS0 . 3 s - -
—eeran 5 1055 5o aio|FiSMa B 2 de sus 12 estaciones en Guerrera. EI SAS NO GENERO sefial de .

: alerta porgue 1a energia del sismao en desarrollo no superd 10s niveles de disparg exico
2009-10-28 || 18:24:02 | Sin Aleta ; : ;

_ preestablecidos. El epicentro del sisma detectado por el SAS (Fuente S5N
20001024 || 16:04:51 | Sin Aletta [N - : .

indica en el mapa de abajo. ( :lt

Bluscar Awisos Recientes I
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Hora
Local Alerts

2009-04-27 || 11:46:45 ||Preventiva
2009-03-27 || 02:48:32 ||Preventiva
2008-11-11 || 05:02:28 ||Preventiva

<> Estaciones
| # E=taciones Activadaz
5 same

T
Buscar Alertas Recientes I

Estado de las
o, Estacién Baoletin || Mo Estacicn ; i Boletin
1 |Fapanaa Mo Detectd Fanjama Ha Detectd Las Wigas [etectd
2 Bl Weinte Mo Detectd El Jardin Ha Detectd El Carriza Detectd
2 ||Tetitlan Mo Detectd San Pedro HNo Detectd hMarquelia No Detectd
4 [ICacalutlia Mo Detectd El Cortés Ho Detectd Huehuetan Mo Detectd

http://www.cires.org.mx/



http://www.cires.org.mx/

Japanese EEW System

Japan Meteorological Agency (JMA)




Japan Notification Structures

JMA Earthquake
Alert Service

l

Direct to Public EEW Providers
(J MA Only) (value added)
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What about California?

« EEW Development

— Phase |: (2006-2009 completed)
 Development & Testing of Algorithms

—Phase Il: (2009-2012)
* Integration & Prototype Implementation




Requirements for EEW
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CA vs. Japan
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Requirements for EEW
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Fast, Diverse

Data Telemetry
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Southern San Andreas M=7.8 (Scenario)
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Earthquake Begins
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Stations Sense Shaking
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Warning Issued
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Strong Shaking Arrives
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Strong Shaking Arrives...
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Strong Shaking Arrives.
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Strong Shaking Arrives...
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EEW System Limitations

Always a trade off between speed and accuracy

Mistakes

— False alarms - alarm but no quake (noise, equipment
failure)

— Bad alarms - miscalculated location or magnitude
— Missed alarms - damaging quake, no alarm

“Blind spot” — near the epicenter
“So what?” zone — too far for damage
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e Fast, reliable communication to users




Rapid Mass Notification

 Too slow....
— E-mall
— Instant messaging
— RSS
— SMS (text messages)
— Custom IP apps
— Reverse 911




Rapid Mass Notification

e Possibilities
— EAS via TV and radio
— Alr raid sirens

— Broadcast cellular
(not yet In US)

— IP redistributers %
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Potential Prototype Users...

Schools
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What can people do with a short warning?

— Drop, cover, and hold on

— Move from hazardous areas
— Stop driving

— Stop manufacturing

L
HOLD ON!




Photo : Veronigue Vial £ 2006 Cirque du Soleil Inc.




Earthquake Early Warning Issues

No time for seeking additional information

No personal confirmation possible (no equivalent to storm
clouds)

Past earthquakes may not have needed protective response
(at their location- may not believe action Is necessary)

People must be educated and trained about the proper
protective action in advance

EEW is coming. We need to get ready!




Earthquake Country Alliance

» New statewide effort to:

- Bring together earthquake education and
preparedness experts and advocates

- Develop materials and activities with
consistent messaging

- Coordinate the ShakeOut 1 Earthauate County Allance

Regional Areas and
Qutreach Counties

Earthquake Country Aliance

Wa're all in thix togethear

 Mission Is to foster a culture of
earthquake and tsunami readiness
In California

o www.earthquakecountry.org



http://www.earthquakecountry.org

Key Preparedness Actions

At home, work, and school: o ° o

£ e =
Practice “Drop, Cover, and Hold On” DROP! COVER! HOLDON!

Secure Your Space
- Top heavy furniture
- Water heaters
- TVs & electronics
- Vulnerable structures
- Etc.

Store More Water
1 gallon per person per day for at least
3 days and ideally for 2 weeks

Have a Fire Extinguisher(s)
- Everyone must know proper use




ShakeOut Goals

« Participation of millions of people

The ShakeOut is our chance to practice how to protect ourselves
during earthquakes, and to get prepared at work, school, and home.

Earthquake Country Alliance Associates develop local efforts

Register at www.ShakeOQut.org/reqgister

« Shift the culture in California about earthquakes

Get people talking with each other about earthquakes and
preparedness

Come together around a common vision for a resilient California

e Significant increase In earthquake readiness at all levels
« Family, community, school, business, and government readiness



http://www.ShakeOut.org/register

Key ShakeOut Components

Multi-level ShakeOut Drill Manuals for key groups

School drill resources, take home materials, class curricula

ECA Associates throughout the state (250+ and growing)

ECA EPlcenter partners (Museums, libraries, parks, and other venues)
Presentations by speaker’s bureaus

Preparedness Now movie (So. Cal.)

Drill Broadcasts (audio and video 2-minute narrated instructions with
sound effects, in English and Spanish)

Radio, TV, and print advertising and PSAs (supported by sponsors)
Comprehensive news media resources and coordination

Resources for people and organizations to participate in
the drill, to get prepared, and to share the ShakeOut




2008: The Great Southern California ShakeOut

November 12-16, 2008

A week of special events to inspire
southern Californians to get ready for
big earthquakes

Regional earthquake drill on Nov. 13

5.47 million participants: schools,
businesses, communities,
governments, families....

Goal was to get people talking... and
then to take action!




2009: The Great California ShakeOut!

October 15, 2009 F Y The Great

California

Statewide earthquake  JENESEEESE. e
drill for all residents, S (T ut
businesses, schools, :
organizations... everyone!

6.9 million participated

Now will be annual, on the
third Thursday of October

Learn more at ShakeOut.org

£ e
DROP! COVER! HOLD ON!




The Great
California

ut

Walcorne to the new ShakeOut statewide website!

ShakeOut Partners
Contact Us

PARTICIPANTS

The following agreed to be
listed on this website when
they reglstered. If you have
registered, use the access
code sent to you to return
and update your
information (and give
permission for us to list you
here).

PARTICIPANTS (2009) FOR SAN DIEGO COUN

SCHOOLS/DISTRICTS

There are 53 schools/districts registered in San Diego County for ShakeOut 2009, with a total of 366949

participants.

The following registrants agreed to be listed on this website when they registered. View all groups.

Only districts that have registered are listed In bold.

No district listed:
Bonita Learning Academy, Chula Vista
CDA Finney, San Diego
Christ Church Day Schoaol, Coronado
Escondido Christian Preschool, Escondido
Escondido Christian Preschool, Escondido
Faith Lutheran Church & Schools, , Vista
Fallbrook Presbyterian Preschool, Fallbrook
Fletcher Hills Presbyterian Preschool, El Cajon
Horizon Elementary School, San Diego
Immanuel Lutheran Children's Learning Center, Oceanside
Incarnation Lutheran Preschool, Foway
Light and Life Christian, Escondido
Maranatha Christian Schools, San Diego
Mira Mesa Christian School, San Diego
Montessori Discovery School, Saniee
Mountain Peak Charter School, \ista
San Carlos United Methodist Preschool, San Diego
St. Michael Academy, San Diego
Tecate Christlan School, Tecafe
Tecate Christian School, Tecate
Borrego Springs Unified, borrego springs
Cajon Valley Union School District, Ef Cajon
Carlsbad Unified School District, Carisbad
Chula Vista Elementary School District, Chula Vista
Mae Feaster Elementary Charter School, Chula Vista
Dehesa School Distriet, £/ Cafon
Diocese of San Diego
Saint John the Evangelist School, Encinitas
5t Martin of Tours Academy, La Mesa
St. Pius X School, Chula Vista
Encinitas Union School District Encinitas
Escondido Union School District, Escondido
Grossmont Union High School District, La Mesa
Jamul-Dulzura Union School District, Jamu/!
Julian Union Elementary School District
Jullan Charter School Pine Valley Academy, Fine Valley
Lemon Grove School District, Lemon Grove
Mauntain Empire Unified School District
Clover Flat Elementary School , Boulevard
na
Santa Sophia Academy Preschool, Spring Valiey
Mational School District, National City
El Toyon School, Naticnal City

| Selecta county... Fﬁ‘!



http://www.ShakeOut.org

ShakeOut Flyers, Web Banners, etc.
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Don’t
Freak

The Great

California
T
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Join US october 15,2009  fessironst
for the Largest Earthquake Dirill in U.S. History.




www.dropcoverholdon.org

5( AN &~
DROP! COVER! HOLD ON!

Protect Yourselif. Spread The Werd. P

iNGACHESE! iCUBRASE! iRGARRESE!

Protegete. Divuloa La Palabra.



http://www.dropcoverholdon.org

Facebook.com/greatshakeout

change picure 3 The Great California ShakeOut

The Great
California Wall Info Photos Discussions Events =+

What's on your mind?

auach: ¢ [@ [F] 50 TRl share |

ut

Edit Page oy Options

BrGimiote with ai Ad e deem The Great California ShakeOut We want your feedback! As a ShakeQut
by : articipant in 2009, we sent an email with a link to a survey about your h k O t
Suggest to Friends s@a f o s 4 ab O ut S a e u

preparedness, what you did in your drill, and how you think we can
Remove from My Page's Favorites improve the 2010 ShakeOut. If you did not receive the email, please visit

http:/ /www.surveymonkey.com/s/SV2HZ7F. m i | eStO n eS
)

AL 10:21 a.m. on October 21, Thank you for your participation and commitment to earthquake safety!

Ch e e Fis el oo smmou s preparedness
e recommendations,
lzl',_:,;;dw ]] January 24 at 11:38am - Comment - Like - Share and Other |nf0,

£33 people like this,
. .
Benandrew Briggs | am a certified CERT in our County but our Wlth CO m m u n It
Insights 9 County is nat listed for this very important event...can you
“  ermail me infermation that i can present to my CERT hierarchy
50 that awareness can be heightened? you have my email

4'1 :.:A;:u:y ?Iruujﬂ‘;a.b at 2:49pm « Delete « Report I nte raCtI O n

1 Interactions
This Week Write a comment.

Most Active Countries

The Great California ShakeOut There are many things you can do to
reduce losses from happening in your home and community. The
preparedness theme for ShakeOut 2010 is "Secure Your Space” —strap
furniture and large appliances to walls, secure electronics and other
objects, and much more. Learn how at; daretoprepare.org.

lanuary 24 at 11:34am - Comment - Unlike

United States

Fans
6 of 1,316 fans

£ You, Lori Dengler, Kathleen Springer and 3 others like this.
Write a comment.

Martin Jahn Mark Grace _ 5 ;
Orihuela  Hwang oo The Great California ShakeOut January 21st was the 9 month date to the




Twitter.com/shakeout

|
_,' ', Hey there!l ShakeOut is using Twitter.

Twitter is & free service that lets you keep in towch with peaple [ : L5 S| 2 3 | twe etS I n
¢ e of quick, frequent answers L & 5im Airmady wing Taer

foed o

e ShakeOut
s Tweets about

_.__ _ e ."*.
We want your feedback! As a Fert g ShakeOUt
ShakeQut participant in 2009, we

sent an email with a link to a

survey about your... http://bit.ly — ; -_ mlleStoneS1

/5jUXWI

= preparedness
e BT recommendations,

manth date to the 20

2 0t Ori & 3 LW -
2, and registraric . P, £ | e .
b st e | )

Chur thowghts are with the g 'I n:cnl: of Haiti aind redief and
resoue \-l: kers this week Pt i g

Key Is re-tweets

Check out the USG5 eanthquake map Tor the US 10 see he




Registrations by Category

K-12 School participants

Colleges/College Districts/University participants
Business participants

Other organizational participants

Local government agencies/offices/etc. participants
State agencies/offices/etc. participants

Federal agencies/offices participants

Individual/family participants

5,010,000
998,000
233,000
295,000
253,000

31,000
63,000

16,000













2010 ShakeOut:

October 21, 10:21 a.m.




2011 and Beyond

Central U.S. states are planning a ShakeOut drill in April
2011 (as part of Bicentennial of New Madrid earthquakes)

British Columbia planning a ShakeOut drill in January
2011

Washington, Oregon, Utah, and Alaska also interested

Other countries also planning ShakeOut drills: New
Zealand, Turkey, and India




Thank you!

Mark Benthien

benthien@usc.edu
213-926-1683



mailto:benthien@usc.edu

