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The USGS role in NEHRP

• Provide earthquake monitoring      
and notifications,

• Assess seismic hazards, and

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

Statute: The United States Geological 
Survey shall conduct research and 
other activities necessary to 
characterize and identify earthquake 
hazards, assess earthquake risks, 
monitor seismic activity, and improve 
earthquake predictions.

USGS National Earthquake 
Information Center



Earthquake Hazards Program

$47,605.5 $47,402.6 $46,898.0
$50,581.7 $51,461.0 $52,503.0

03 Actual 04 Actual 05 Actual 06 Actual 07 Projected 08 Projected

$47.6M $47.4M $50.9M $50.6M $51.2M $53.7M

FY03 FY04 FY05 FY06 FY07

Actual
Tsunami Supplemental

(became part of base in FY06)

Recent Earthquake Hazards Program funding 
history including final FY10 appropriation

FY08

$55.8M

Congressional adds for 
Multi-Hazards Initiative

$56.0M
Request

FY10

$49.1M
Request

FY09

Arkansas earmark

FY10 House mark added $1M above request for 
“critically needed LIDAR and other seismological 
studies of areas with high earthquake risk and 
community danger.”

$57.1M

(not including ARRA)



Taking the multi-hazard initiative on the 
road: Pacific Northwest 



• Approximately 25% of core 
program funds ($14.1M in FY09)
- Competitive grants ($4.7M)
- Seismic & Geodetic monitoring 
operations ($7.2M)
- Non-competitive agreements, 
including SCEC ($2.2M)

• Gives flexibility and adds breadth of 
expertise to program

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

External funding is a key component of the 
Earthquake Hazards Program

SCEC model of active faults in Southern California



NEHRP Strategic Priorities
• Fully implement the Advanced National Seismic System.
• Improve techniques for evaluating and rehabilitating existing buildings.

• Further develop Performance-Based Seismic Design.

• Increase consideration of socioeconomic issues related to hazard 
mitigation implementation.

• Develop a national post-earthquake information management system.

• Develop advanced earthquake risk mitigation technologies and 
practices.

• Develop guidelines for earthquake-resilient lifeline components and 
systems.

• Develop and conduct earthquake scenarios for effective 
earthquake risk reduction and response and recovery planning.

• Facilitate improved earthquake mitigation at State and local levels.

USGS is using Recovery Act and multi-hazards 
funds to make progress in these two areas



Advanced National Seismic System (ANSS)

ANSS Backbone completion with 
support from NSF’s EarthScope

USGS National Earthquake 
Information Center,
Golden, Colorado



USGS - $140M

Streamgauges 
(Def. Maint.)

11%

Streamgauges 
(Upgrades)

11%

Volcano 
Monitoring

11%

National Map & 
Data Presv.

11%

Deferred Maint. 
& Constr.

34%

Earthquake 
Networks

22%

Earthquake Networks - $29.4M

GSN Lifecycle 
Replacement

17%

Deformation 
Monitoring

20%ANSS 
Modernization

63%

USGS spending plan 
for Recovery Act  
(ARRA) funding

USGS Total: $140M

Earthquake Networks: $29.4M

ANSS Modernization: $19.2M
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Existing seismic stations
targeted for upgrades
with ARRA funding



Global Seismographic Network

USGS Funding for GSN
FY 2005: $3.4 million

FY 2005 post-Sumatra   
supplemental: +$4.1M

FY 2006: $3.9M
FY 2007: $3.9M
FY 2008: $4.4M
FY 2009: $5.4M + ARRA
FY 2010: $5.7M + ARRA



Progress upgrading USGS-operated GSN stations

ARRA-funded

acceleration of 

GSN station 

upgradesGSN stations worldwide are being upgraded to 
“Next Generation” specifications, to reliably 
produce the highest quality data for earthquake 
alerting, tsunami warning, nuclear explosion 
monitoring and scientific research.  ‘

Funding through the American Reinvestment and 
Recovery Act has accelerated these upgrades, 
thereby minimizing failure rates and maximizing 
data availability.

•Compiled by Lind S. Gee,  USGS Albuquerque Seismological Laboratory

•and Bill Leith, USGS Assoc. Program Coordinator for the GSN Program



ShakeCast

Automated 
notifications to 
operators of 
critical facilities

In California, CALTRANS is a major user of ShakeCast, 
automatically prioritizing inspections of bridges and 
overpasses



Example Shakecast Users

Federal Government

Commerical/Business

State Gov’t/Utilities
International



PAGER
Prompt
Assessment of
Global
Earthquakes for
Response 

5.3 million people
in areas of moderate

to heavy damage



Prototype LossPAGER coming soon



Seismic hazard assessments: 
National, regional, urban

Seattle urban 
hazard map

Uniform California 
Earthquake Rupture 

Forecast

U.S. National Seismic Hazard Maps



The Great Southern California ShakeOut

• November 13, 2008
• Golden Guardian DHS exercise
• Public drills

– Schools earthquake drills
– Business emergency drills
– Faith-based communities

• City of Los Angeles Earthquake 
Safety conference

• Art Center Earthquake Spectacle



Actions from the ShakeOut – addressing critical 
infrastructure vulnerability

Cajon Pass



California-wide public preparedness drill

October 15, 2009



• USGS/CISN Phase I (2007-
2009) cooperative agreement 
supported algorithm testing

• Phase II (2010-2012) supports 
prototype development and 
identifies test users

• ARRA funding used to reduce 
datalogger delays

• EEW requirements:
-- rapid earthquake detection
-- early magnitude estimation
-- ground shaking prediction
-- robust monitoring networks
-- well-defined user community

Earthquake early warning – getting ahead of strong 
ground shaking

UC Berkeley

SCEC/USC

U.S. 
Geological 

Survey

Caltech

CISNCalifornia Integrated 
Seismic Network

http://quake.usgs.gov/recenteqs/latest.map�
http://quake.usgs.gov/recenteqs/latest.map�
http://ussc.utah.gov/index.html�
http://ussc.utah.gov/index.html�


Scenario ShakeMap and PAGER 
prepared for SONS emergency 
response exercise

New Madrid earthquake preparedness



Urban hazard mapping in the Central U.S. 
involves many local and state partners

St. Louis EvansvilleMemphis

Missouri Dept
Of Natural Resources



USGS is currently collaborating with State Surveys and 
Universities to produce an urban hazard map for the 
St. Louis Area – multi-hazards funds will accelerate it

Illinois
Missouri

0.2 sec SA, 2% PE in 50 years

Preliminary results for 3 of 29 quads



Putting Down Roots in Earthquake Country 

 

Putting  Down 
Roots for the 
Central US

(coming soon)

Utah Seismic Safety Commission
American Red Cross, Pacific Gas 
& Electric and many more… 

http://ussc.utah.gov/index.html�
http://ussc.utah.gov/index.html�




Any questions?

applegate@usgs.gov
703-648-6714
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