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• The Cascadia subduction
zone off the coast of the 
Pacific Northwest has 
dimensions and seismic 
potential similar to the 
subduction zone that 
ruptured off Sumatra

• Detective work by USGS 
geologist Brian Atwater 
and others has shown that 
the last magnitude-9 
earthquake struck in 1700

• Given the recurrence 
interval of great Cascadia 
earthquakes, USGS 
estimates a 10-15% 
chance in the next 50 
years.
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Earthquakes are a national hazard



The Mandate of the National 
Earthquake Hazard Reduction Program

• Develop effective measures for 
earthquake hazard reduction;

• Promote their adoption;

• Improve the understanding of 
earthquakes and their effects on 
communities, buildings, structures, and 
lifelines.



Making the handoff

• Research to results

• Science to engineering to 
implementation

• Hazard to risk to public 
understanding



The USGS Role in NEHRP

• Provide earthquake monitoring and 
notifications

• Assess seismic hazards, and 

• Conduct research needed to reduce the 
risk from earthquake hazards nationwide.

FY 2005 enacted: $46.9 million
FY 2005 supplemental: $4.0 million
FY 2006 request: $51.3 million



Seismic element 
of 1996 Building 
Codes based on 
1970s map

Seismic element of 
2000 & 2003 Int’l 
Building Code based 
on the 1996 USGS 
national seismic 
hazard map 



Developing a Uniform California 
Earthquake Rupture Forecast

• Goal: A statewide, time-dependent earthquake rupture 
forecast that uses “best available science” and is endorsed 
by the USGS, California Geological Survey, and Southern 
California Earthquake Center.  

• Time-independent version delivered to the USGS National 
Seismic Hazard Mapping project by June 2007 (preliminary 
version by June 2006).

• Time-dependent version delivered to California Earthquake 
Authority by September 1, 2007. 

• Formal evaluation by CEPEC and/or NEPEC



Urban hazard maps that include 
dynamic rupture, 3-D basin response, 

non-linear soil response



Advanced National Seismic System

Emphasis on urban
monitoring.

• 6000 strong motion 
instruments in 26 at-risk 
urban areas;

• 50% of these instruments 
in buildings and 
structures;

• 1000 new/upgraded  
regional stations;

• 50 new national 
backbone stations.



Earthquake Reporting 1994
Northridge Earthquake (M 6.7)

Location and magnitude





ShakeMap
for the M6.0
Parkfield
earthquake
Sep. 28, 2004



Courtesy of D. Bausch, FEMA

HAZUS Results for M6.0 Parkfield earthquake



Recently released report on
Economic Benefits of Improved Seismic Monitoring

Available at http://www.nap.edu

• Potential benefits of improved seismic monitoring far exceed the
costs: Annual costs $10's millions, potential benefits $100's 
millions. 

• In performance-based engineering alone, benefits are estimated 
at $142 million annually –about three times the cost of operating 
the full ANSS.  

• Improved monitoring information will greatly reduce uncertainty of 
loss estimation modeling, potentially decreasing the cost of 
insurance and reinsurance, and shifting costs from disaster relief 
payments and grants (publicly financed) to insurance recoveries 
(financed through premiums).  

• Improved seismic monitoring can also significantly increase the 
accuracy of tsunami warnings.



• Approximately 25% of core program funds

• Gives flexibility and adds breadth of expertise to program

• $6 Million supports ~ 100 grants

• $3.1 Million in cooperative agreements for regional 
seismic networks

• $1.1 Million in cooperative agreement to Southern 
California Earthquake Center, NSF ~ $5 million

• Leverages support from other state and federal agencies, 
and universities

USGS External Grants & Contracts



UC SANTA BARBARA PRESS RELEASE: August 15, 2005

A groundbreaking collaborative experiment was initiated last week 
to help gain a better understanding of the nature of earthquake 
ground motion mechanisms. The experiment is being 
sponsored under the National Earthquake Hazards Reduction 
Program (NEHRP) by both the U.S. Geological Survey (USGS) 
External Grants Program and the National Science Foundation 
(NSF) George E. Brown Jr. Network for Earthquake Engineering 
Simulation (NEES) Program. 

NEES@UTexas personnel have been shaking the NEES@UCSB 
Wildlife Liquefaction Array site, located south of the Salton Sea 
in California's Imperial Valley… using the Tri-Axial Mobile 
Shaker, which is also known as "T-Rex".  

This experiment is a great example of multi-agency and multi-
disciplinary collaboration to address important scientific 
problems. The combined resources of these different agencies 
and institutions are able to accomplish far more than would be 
possible by individual participants alone. 





USGS Role in President’s Tsunami 
Warning Initiative

• Operate NEIC 24-hours-a-day seven days a week 

• Enhance NEIC hardware and software

• Make all 130 GSN stations real-time 

• Place GSN stations in the Caribbean

• Coastal mapping for tsunami hazard assessment

• Implement PAGER

• Enhanced distribution of NOAA tsunami warning
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USGS Hazards Initiative (FY07 and beyond)

• USGS is pursuing a major initiative focused on 
reducing the impacts of catastrophic natural 
hazards
– Earthquakes
– Volcanoes
– Landslides
– Floods
– Wildfire
– Hurricanes
– Tsunami



Hazards Initiative Themes

• Modernizing Earth observation hazard networks
• Characterizing hazards and their resulting risks
• Targeted research on hazard processes and 

prediction
• Assessing at-risk communities
• Early warnings
• Rapid damage assessment & emergency response 

support
• Disaster recovery information
• Robust infrastructure for information delivery


