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Presentation Topics 

Interesting new developments in seismology, including: 

 

1. Southern California Earthquake Center (SCEC) Background 

2. Earthquake Information Used by Experts 

3. Simulating Earthquakes using Supercomputers 

4. Preparing Your Earthquake Response 

 

 

 



TAPS 

Pipeline  

 

Denali 

Fault 

Crossing 

and 

Richardson 

Highway 

 

2002 Denali 

Earthquake 

Bucky Tart 

Denali Fault Rupture 

Zone 

SS-RL: 12.9 ft (3.9 m) 

V: 2.5 ft (0.75 m) 

Fault Crossing 

Design Zone 

SS-RL: 20 ft(6.1 m) 

V: 5 ft (1.5 m) 

Courtesy of Cluff & Slemmons 



Courtesy of Gary Fuis 



Cajon Pass I-15 Fault Crossing 
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Southern California 

Earthquake Center 

SCEC Member Institutions (Sept 1, 2011) 

Core Institutions (17) 
 

California Geological Survey 

California Institute of Technology 

Columbia University 

Harvard University 

Massachusetts Institute of Technology 

San Diego State University 

Stanford University 

U.S. Geological Survey, Golden 

U.S. Geological Survey, Menlo Park 

U.S. Geological Survey, Pasadena 

University of California, Los Angeles 

University of California, Riverside 

University of California, San Diego 

University of California, Santa Barbara 

University of California, Santa Cruz 

University of Nevada, Reno 

University of Southern California (lead) 

 

 

 

Proposed new SCEC4 Core 

Institution: 

CalState Consortium 

Participating Institutions (57) 
 

Appalachian State University; Arizona State University; Berkeley 

Geochron Center; Boston University; Brown University; Cal-Poly, 

Pomona; Cal-State, Chico; Cal-State, Long Beach; Cal-State, 

Fullerton; Cal-State, Northridge; Cal-State, San Bernardino; 

Carnegie Mellon University; Case Western Reserve University; 

CICESE (Mexico); Cornell University; Disaster Prevention 

Research Institute, Kyoto University (Japan); ETH (Switzerland); 

Georgia Tech; Institute of Earth Sciences of Academia Sinica 

(Taiwan); Earthquake Research Institute, University of Tokyo 

(Japan); Indiana University; Institute of Geological and Nuclear 

Sciences (New Zealand); Jet Propulsion Laboratory; Los Alamos 

National Laboratory; Lawrence Livermore National Laboratory; 

National Taiwan University (Taiwan); National Central University 

(Taiwan); Ohio State University; Oregon State University; 

Pennsylvania State University; Princeton University; Purdue 

University; SUNY at Stony Brook; Texas A&M University; 

University of Alaska; University of Arizona; UC, Berkeley; UC, 

Davis; UC, Irvine; University of British Columbia (Canada); 

University of Cincinnati; University of Colorado; University of 

Illinois; University of Massachusetts; University of Miami; 

University of Missouri-Columbia; University of New Hampshire; 

University of Oklahoma; University of Oregon; University of 

Texas-El Paso; University of Utah; University of Western Ontario 

(Canada); University of Wisconsin; University of Wyoming; URS 

Corporation; Utah State University; Woods Hole Oceanographic 

Institution 



Southern California 

Earthquake Center 

SCEC Mission Statement 

• Gather data on earthquakes in Southern California 

and elsewhere 

• Integrate information into a comprehensive, physics-

based understanding of earthquake phenomena 

• Communicate understanding to the world at large as 

useful knowledge for reducing earthquake risk 



SCEC Leadership Teams 

Board of Directors 

Staff 

Planning Committee 



San Diego Supercomputer Center (SDSC) article on 

SCEC Research (2004) 



Discovery of the TeraShake Wave Guide 

Effect (2006) 

 

 

 



The Great Southern California 

ShakeOut (2008) involved 

collaborative research objectives and 

coordination of research activities. 



TACC article on CyberShake (Feb 2010) 



Overview 

SCEC IT Overview 

CME Current Status 

CME Planning 

CME in SCEC4 

CME Highlights 

M8 visualization showing mach cone at front of supershear dynamic rupture. 

Velocity magnitude is shown as exaggerated local elevation. 



Scientific Publications and Public Outreach 

raise awareness and improve 

preparedness. 

 

 

 

 



Presentation Topics 

Interesting new developments in seismology, including: 

 

1. Southern California Earthquake Center (SCEC) Background 

2. Earthquake Information Used by Experts 

3. Simulating Earthquakes using Supercomputers 

4. Preparing Your Earthquake Response 

 

 

 



SCEC: An NSF + USGS Research Center 

M8 Science Impact 
For the purposes of this Act, an 

active fault is defined by the 

State Mining and Geology 

Board as one which has 

“had surface displacement 

within Holocene time (about 

the last 11,000 years)” (see 

Appendix B, Section 3601). 
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SCEC: An NSF + USGS Research Center 

M8 Science Impact 
Alquist-Priolo Earthquake Fault-

Zoning Act Rupture Hazard 

Zones near Long Beach, 

CA. 
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Fault-Rupture Hazard Zones 

near Long Beach, CA. 
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Working Group 

on California 

Earthquake 

Probabilities 

leads 

development of 

UCERF2.0, an 

Earthquake 

Rupture 

Forecast for 

California. 



Seismic element 

of 1996 Building 

Codes based on 

1970’s maps 

Seismic element of 

2000 & 2003 Int’l 

Building Code based 

on the 1996 USGS 

national seismic 

hazard map  

 

USGS hazard mapping results in dramatic 

change in building codes 



SAN DIEGO SUPERCOMPUTER CENTER Southern California Earthquake Center 

Ground Motion Forecast 

Attenuation Relationship Development 



Earthquake Response Information 

Information available after an earthquake. 

 

 

 



Intensity Scale - Earthquakes 

• The Mercalli intensity scale is a seismic scale used for 

measuring the intensity of an earthquake. It measures the 

effects of an earthquake 

 

• It is distinct from the earthquake magnitude usually reported 

for an earthquake, which is a measure of the energy released.  

 

• Intensity information is commonly used in post-earthquake 

decision making. Intensity information about your locations of 

interest may be much more useful than earthquake magnitude.  



Intensity Scale - Earthquakes 





Intensity Scale - Wind 

• The Beaufort scale relates wind speed to observed conditions 

at sea or on land. Its full name is the Beaufort wind force 

scale. 

http://en.wikipedia.org/wiki/Wind
http://en.wikipedia.org/wiki/Wind_speed


Intensity Scale - Wind 

• The Beaufort scale ( /ˈboʊfərt/) is an empirical measure that 

relates wind speed to observed conditions at sea or on land. Its 

full name is the Beaufort wind force scale. 

http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Empirical
http://en.wikipedia.org/wiki/Wind
http://en.wikipedia.org/wiki/Wind_speed


USGS Earthquake Information Data Products 

USGS is responsible for public statements about earthquake hazards in 
US. Best USGS Earthquake Response information includes: 

 

1. Recent Earthquakes (Web) and Earthquake Notification (ENS) 
Subscription (Email): 
– http://earthquake.usgs.gov/earthquakes/recenteqscanv/ 

– https://sslearthquake.usgs.gov/ens/ 

2. ShakeMap: 
– http://earthquake.usgs.gov/earthquakes/shakemap/ 

3. Pager: 
– http://earthquake.usgs.gov/earthquakes/pager/ 

4. Did you Feel It: 
– http://earthquake.usgs.gov/earthquakes/dyfi/ 
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Using Supercomputers to Study Earthquakes 



Characteristics of Scientific Simulations 

The reasons seismologists and earthquake engineers want to 
make better use of simulations are shared with other domains. 



The information value ladder

R ti

Forecasting

Analysis

Reporting

Done poorly

Distribution
Done poorly to moderately

Integration

Quality assurance

Aggregation
Done poorly to moderately

Monitoring

Collation

y

Sometimes done well, by many groups,
but could be vastly improved

Slide Courtesy CSIRO, BOM, WMO

Jeff Dozier, University of California, Santa Barbara



Types of Seismic Hazard Forecasts with Commercial or 

Governmental Market 

SCEC research is improving each forecast type. 

Seismic Hazard Forecast Types Forecast Users 
 

Earthquake Early Warning Forecast Public, Press, City, State, National 
Governments 

Scenario Earthquake Seismograms 
Forecasts 

Engineering Companies, Insurance 
Companies, State, National Governments 

Short-term earthquake Forecasts Public, Press, State and National 
Governments 

Long-term Probabilistic Seismic Hazard 
Forecasts 

Engineering Companies, Building Code 
Developers, Insurance companies, 
State and National Governments, 



SCEC: An NSF + USGS Research Center 

Probabilities of Strong Winds in Next 24 Hours 
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SCEC: An NSF + USGS Research Center 

Probabilities of Strong Winds in Next 24 Hours 



SCEC M8 Simulation (Feb 2011) 



SCEC Background 
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Southern California in 1857 

 

 

 

 

 

 

 

 

 
The most recent ‘big one’ in southern California 



Southern California in 2008 

• Over 23 million people 

• Fastest growing areas are close to the San Andreas 



Caltech CE Seminar - Jan. 25, 2007 

Interior Secretary Kempthorne and 

California Governor 





Widespread Strong Ground Shaking 

+ Shaking of Long Duration = 

 300,000 buildings significantly damaged 

Widespread infrastructure damage  

 $213 billion damages 

 270,000 displaced persons 

50,000 injuries 

 1,800 deaths 

  

 

Shakeout Scenario “Disaster Equation” 



From other counties into LA ~ 

440k 

• 185k from Orange Co. 

• 111k from San Bernardino Co. 

• 37k from Riverside Co.   

LA to other counties ~ 280k  

•  160k to Orange Co. 

• 41k to San Bernardino Co. 

• 9k to Riverside Co.  

Stranded Commuters (LA example) 



Practice Emergency Management Procedures 



Caltech CE Seminar - Jan. 25, 2007 

Students Duck and Cover 



Caltech CE Seminar - Jan. 25, 2007 

Scientists and Politicians Duck and Cover 
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For More Information Please Visit: 
www.scec.org 

 
And Register to Participate in the  
2012 Great California ShakeOut  

(18 October 2012 at 10:18 am PT) 
www.shakeout.org 


