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Earthquake Hazard Responsibilities

« USGS Mission: reduce losses due to
geological hazards

 USGS has the lead federal
responsibility to provide notification
and warnings for earthquakes,
volcanoes, and landslides.
(Stafford Act, P.L. 92-288)

* Earthquake early warning is one of
many USGS products to reduce
earthquake losses
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Advanced National Seismic System

So-_ %NSSJW

ANSSE Regions (Conterminous U.S.)

Pacific [- : : 7
Northwest : : !

Ft P ; =
w L Northeast

A | Inter-Mountain

West . N
L Mid-America

California
. L

-
K
[}

Hawaii

~120-~. . o
”5"”0“-105"-100'-95“ -90° -85" -80° 75 70




West Coast
Centers

 EEW is a natural
extension of ANSS
core capabilities

 [everage...
* Jechnical
* Management

 Community
engagement




Commitment to EEW

“The USGS has directly funded research and development toward
earthquake ‘early warning’ since 2006 with the goal of creating an
operational warning capability in the highest-risk regions of the United
States.” — Dr. Marcia McNutt, Director USGS

: _/ h . GORDON AND BETTY
USGS -—:.U ' Moore Foundation MOORE
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(2012-2015)
» External grants R & D for EEW » Caltech $1,996,888
» Phase | & Il (2002-2012) $2,093,851
» Phase Ill (2012-2015, 1styr only) $ 450,000 > UC Berkeley $2,040,889
» ARRA California (2009-2011) $4,426,110 > Univ. of Washington $1,848,351

» Network equipment upgrades
» USGS $ 594,406

» MultiHazards Project (2008-2012) $1,618,150

» San Andreas sensors, digital upgrades,
production computers, personnel

TOTAL $8,588,111 TOTAL $6,480,534



Current Test Users

Demonstration system

Demonstration - Prototype

Made possible by partnerships
public-private-foundation

>50 scientists BART

CalEMA m

Google.org _
oUgle

BART G

LA Metro SH'E“

Metrolink

Amgen ]]

So Cal Edison I EDISON
SF DEM TO

. S GQ@
L-A. Clty EMERGENCY
L.A. County DEPARTMENT

UC Berkeley OEP

more...




Goal 1:

Goal 2:

Goal 3:

Goal 4:

Goal 5:

Phase lll Goals

Transfer algorithms to AQMS operational environment to create
a prototype production system and operate the system.

Continue to support and enhance the existing demonstration
system.

Evaluate system performance on a region-by-region basis.
|ldentify causes of strong/weak performance and feedback to
algorithm developers.

Continue to interact with users in collaboration with the USGS.

Develop an implementation plan with the USGS.




Cost of Full Implementation
(Estimated)

Pacific West Coast

California Northwest (CA+PNW)

One-Time

. $23,165,072  $15,146,920 $38,311,992
Construction costs

Annual Operation and
Maintenance

$11,888,128  $4,607,909  $16,496,037

Includes:

* Bringing ANSS network staffing up to robust levels

* New personnel for EEW implementation, operation, and user outreach
« 700 new or upgrades seismic stations & 300 GPS stations

» Significant field telemetry upgrades



California SB 135 on EEW

Introduced January 28, 2013

“The Office of Emergency Services, in collaboration with the
California Institute of Technology (Caltech), the California
Geological Survey, the University of California Berkeley, the
United States Geological Survey, and others, shall develop a
comprehensive statewide earthquake early warning system in
California.*
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slip amount & extent
« Reliable ground motion

estimates

Progress on EEW

Dense sensors
Robust telemetry
Fast algorithms
« Large magnitudes
« Estimation of “finite fault”

Fast mass notification
End user education

Sensors

Field telemetry

Installing/upgrading sensors
Redesigning telemetry
R & D continues
 GPS techniques
* Fin-Der
(finite fault detector)

« Amplification & response
modeling

IPAWS / CMAS alert authority

Beta user outreach,
social science, web sites

Processing Notifications Users



Recent EEW Developments

« BART went “live” 8/12 with PGA
approach to EEW (feed from BSL)

» Production system being set up in CISN . - = i
« ShakeAlert installed at PNSN
» Web sites set up: shakealert.org & earthquake.usgs.gov/research/earlywarning
« Completed 1st draft of implementation plan with budget

» Los Angeles area UASI funding for new & upgraded station

« Partners developing strategy for congressional support

« Social science testing of CMAS messages for EEW and OEF



Strategy for EEW

Continue development of
EEW algorithms

Build the EEW production |
system using existing assets--
and funding P

Document requirements and
cost for a fully operational
west coast system

Seek federal, state & local
funding for full EEW system

Pursue other funding
opportunities as they arise
(e.g. ARRA, UASI)



Summary

USGS and ANSS partners are committed to building
and operating EEW for highest risk areas

ShakeAlert is sending test EEW notifications today in
California

Work has begun on the “production” system

Significant progress is being made in all parts of the
system despite limited resources

Partners are working to build support at all levels of
government and in the private sector



