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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.

• Work with NEHRP agencies and 
many other partners to support 
public awareness of earthquake 
hazards and impacts

USGS National Earthquake 

Information Center



So many earthquakes…    
too many earthquakes?



USGS/USAID Earthquake Disaster 
Assistance Team in Haiti

• Port au Prince Urban Seismic 
Network
– Temporary deployment for 

site-response analysis
• Near-fault aftershock detection 
• Modern seismic hazard 

assessment for rebuilding
• Investigations of fault rupture

USGS seismologist 
Doug Given and Haitian 
colleagues from Bureau 

of Mines and Energy 
installing station at 

school

Photo from Sue Hough, USGS



USGS Response to M8.8 Chile Earthquake
• Provided information to US 

Embassy
• Helped coordination between US 

science & engineering groups 
visiting Chile

• Loaned seismometers for 
aftershock recording

• Participated in Earthquake 
Engineering Research Institute 
investigation of damage

• Developed plans for future 
research collaboration

Due to modern codes, only one major 
structure collapsed (Concepcion).

PAGER: USGS 
rapid-response 
product



Magnitude-7.2, Northern Baja California 4/4/10

Photo by Heidi Stenner



California-wide public preparedness drill

October 21, 2010
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Did You Feel It comparison: Baja and Illinois quakes



July’s Great Gaithersburg Earthquake

Magnitude-3.6
Light shaking 
felt in six states 
and DC 
(except by yours truly)



1. Strongly recommends full funding of the ANSS at authorized 
levels and support for R&D on earthquake early warning 
systems. 

2. Pleased to see USGS expand its multi-hazard initiative to the 
Pacific Northwest and encourages further expansion to include 
other high-risk areas of the Nation. 

3. Imperative for the USGS to develop a comprehensive 
monitoring, analysis and research program to study the 
significance of episodic tremor and slip (ETS) events with 
respect to changes of earthquake probability.

4. Hiring and direct support is critical for the ability of USGS to 
fulfill its NEHRP responsibilities.

Scientific Earthquake Studies Advisory 
Committee 2008-09 report recommendations 

The full report is on the web at 
http://earthquake.usgs.gov/aboutus/sesac/



USGS - $140M
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ARRA earthquake projects
• $30 million obligated by Sept. 30th, 2010

• Currently ~60% of funds have been expended

• 826 monitoring sites will be affected:
– 478 seismic stations to up upgraded to ANSS standards

– 148 new NetQuake instruments to be deployed

– 193 GPS stations to be upgraded

– 5 new GPS stations added in SF-Bay area

– 2 new strain monitoring sites (replacing two sites)

• All monitoring sites received a NEPA               
“Categorical Exclusion” (clearance)

• 210 stations completed by Oct. 25



ARRA – By Development Task
• Software developers at NEIC paid thru 2011

• Renovate and harden NEIC computer center

• Replace portable arrays (43 systems added)

• Upgrade CISN communications (microwave)

• Started geotechnical characterization of 
ANSS seismic station sites (400 sites)

• SAFOD remediation completed

• Initial LiDAR collection completed

• GSN “Next-Generation upgrades” will 
standardize the global network

• $5M from NSF matched USGS contribution







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 and FY11 proposed request

Proposed

FY08

$55.8M

Congressional adds for 
Multi-Hazards Initiative

$56.0M

Request

$56.9M

Request

FY11FY10

$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.”

$56.0M

Request

FY10

$57.0M

does not
Include ARRA



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: $5.5M + ARRA
FY 2010: $5.8M
FY 2011: $5.4M (request)



Taking the multi-hazard initiative on the road 
in FY11: Pacific Northwest and Alaska 

• Southern California Multi-Hazards Demonstration Project (+$1.7M)
• Earthquake Hazards Program for early warning and operational earthquake 

forecasting (+1M)

• Mineral Resources, Ecosystem, and Geography programs for economic, 
environmental and ecosystem impact analysis (+$0.7M) 

• Pacific Northwest (+$0.9M)
• EHP for Netquake deployment and EM training on USGS products (+$0.4M)

• Volcano Hazards Program for improved forecasting of volcanic events, 
implementing National Volcano Early Warning System (+$0.5M)

• Alaska (+$1.1M)
• EHP for assessing tsunami-generating earthquake sources (+$0.4M)

• High-threat volcano monitoring (+$0.7M)

• Add volcano quake detection role to NEIC 24/7 operations (+$0.3M)



• 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


US/Japan Earthquake Research Panel

• 8th bi-annual meeting held in Nagaoka, Japan
• Support from NSF and USGS enabled participation 

of early-career scientists
• Pleased to have Jack Hayes there to compare with 

UJNR Wind and Seismic Effects panel
• Topics included 

– early warning, 
– episodic tremor and slip, 
– recurrence, 
– hazard assessment, and 
– recent events



Rapidly estimated that 
over 2 million people 

were exposed to 
violent shaking

Prompt

Assessment of

Global

Earthquakes 

for

Response 

Situational awareness available in 20 minutes



How the Chilean earthquake would have looked 
using new version of PAGER



PAGER
[Prompt Assessment of Global 
Earthquakes for Response]

Three red alerts; three 
very different outcomes 
for fatalities



Map of fatality-based alert levels that would be triggered given the observed fatalities for events over the past forty years. The legend 
provides the fatality threshold for color-coded alert level. There would have been about 5,000 green, 490 yellow, 51 orange, and 48 

red alerts (approximately 12 yellow, 1-2 orange, and 1-2 red alerts per year).

Global Fatality-based alerts over the past 40 years

Yellow 482    
Orange 48  
Red 46 

Yellow



US $-Loss-based Activation Levels  (past 40 years)
(From comparison of past losses, aid & response)

Yellow (Level III) 24 
Orange (Level II)   7 

Red (Level I)   3 

Red 1/10 yr; Orange 1/6 yrs, Yellow 1/2 yrs

Yellow 

Yellow 



Scenario ShakeMap and PAGER 
prepared for SONS07 emergency 
response exercise

FEMA National Level Exercise 2011
Based on New Madrid earthquake



Opportunity: Basis for FEMA Activation Levels*

*Based on past losses, FEMA response activities & inferred response levels

($1B)

($1M)



The heart of NEHRP: Translating USGS national 
hazard maps into model building codes

Seismic element of NEHRP 
Provisions and Int’l Building 
Code based on the USGS 
national seismic hazard map 

2012



• Being shaped to meet needs of 
FEMA-funded ATC-58 “Guidelines 
for Seismic Performance 
Assessment of Buildings.”

• Delivers hazard curves and 
uniform-hazard spectra for user-
specified locations.

• Includes site soil classifications B, 
C, C-D (boundary), D, & D-E in 
addition to B-C (vS30=760).

• Includes structural vibration 
periods T = 0, 0.1, 0.3, 0.5, 0.75, 
2.0, 3.0, 4.0, & 5.0 in addition to
0.2 and 1.0 seconds.

• Will eventually interpolate and/or 
compute curves/spectra “on-the-
fly” for user-specified T & vS30.



• Also being shaped/revised to 
meet needs of ATC-58 Guidelines.

• Adding output of Conditional 
Mean Spectrum (for seismogram 
selection) that is fully-consistent 
with USGS-NSHMP hazard & 
deaggregation computations. 

• Assimilating banded deaggrega-
tion for user-specified  ground 
motion ranges.



• Will add ground 
motions from ASCE 
31/41 Standard
(performance-based 
design for existing 
buildings).

• Those ground motions 
are currently being 
updated  with help from 
USGS-NSHMP. 

• Risk-targeted ground 
motions developed for 
ASCE 7 Standard (new 
buildings)  established 
an explicit performance 
objective (1%-in-50yr 
collapse risk).http://earthquake.usgs.gov/designmaps/usapp/



President Obama today named 85 researchers as recipients of the 
Presidential Early Career Awards for Scientists and Engineers, the highest 
honor bestowed by the United States government on science and 
engineering professionals in the early stages of their independent research 
careers. 

Including…

Department of the Interior
Jeanne L. Hardebeck, U.S. Geological Survey
Nicolas Luco, U.S. Geological Survey
Pamela L. Nagler, U.S. Geological Survey



Facing Tomorrow’s Challenges –
USGS Science in the Decade 2007-2017

Understanding Ecosystems and Predicting Ecosystem Change

Climate Variability and Change

Energy and Minerals for 
America’s Future

A National Hazards, Risk, and 
Resilience Assessment Program

The Role of Environment and 
Wildlife in Human Health

A Water Census of the United States 



Aligning the USGS leadership structure with 
the science strategy

• Demonstrate that USGS science is focused on issues 
that concern society

• Enhance opportunities to increase the level of Federal 
and non-Federal investment in science

• Unite and integrate the capabilities of the USGS

Climate and Land-Use Change
Core Science Systems

Ecosystems
Energy, Minerals, and Environmental Health

Natural Hazards
Water



USGS Natural Hazards Mission Area

Coastal & Marine Geology Program
Earthquake Hazards Program

Geomagnetism Program
Global Seismographic Network

Landslide Hazards Program
Volcano Hazards Program

• Plus wildfire, hurricane and flood coordination
• Plus follow-on to Multi-Hazards 

Demonstration Project
• Next step: Establish science strategy 

planning teams to deliver 10-year plan to 
implement the bureau science strategy



Any questions?

applegate@usgs.gov
703-648-6714


