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The USGS role in NEHRP - —
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Statute: The United States Geological - Bl
Survey shall conduct research and T =
other activities necessary to L d...f..h, .
characterize and identify earthquake " USGS National Eam{quake
hazards, assess earthquake risks, Information Center
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~ Assess seismic hazards, and

2USGS n hrp

monitor seismic activity, and improve
earthquake predictions.

Provlﬂe earthquake monitoring
and notifications,

Conduct targeted research needed &~ 5%
to reduce the risk from earthquake
hazards nationwide.




Recent Earthquake Hazards Program funding

history including final FY10 appropriation

$47.6M $47.4M $50.9M $50.6M $51.2M $53.7M $55.8M $57.1M
[

[
]
$56.0M
Request
$49.1M
Request
FY03 FY04 FYO05 FYO6 FYO7 FY08 FY09 FY10

L —————————————————————————————

. Actual (not including ARRA)
Tsunami Supplemental

(became part of base in FY06)

FY10 House mark added $1M above request for
“critically needed LIDAR and other seismological

studies of areas with high earthquake risk and
community danger.”



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

Peak Ground Acceleration (%g)
2% Probability of Exceedance in 50 years
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U.S. Geological Survey
National Seismic Hazard Mapping Project




External funding is a key component of the
Earthquake Hazards Program

« Approximately 25% of core
DIrog r funds ($14-1M in FYOQ) SCEC model of active faults in Southern California
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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 n hrp USGS IS using Recovery Act and multi-hazards

funds to make progress in these two areas



Advanced National Seismic System (ANSS)

" USGS National Earthquake
Information Center,
Golden, Colorado
< n hr "
‘USGS P ANSS Backbone completion with —J%ﬂw‘wlﬁmg@@

support from NSF's EarthScope 'J



USGS Total: $140M

Streamgauges
(Def. Maint.)
11%
Deferred Maint.
& Constr.
34%

Streamgauges
(Upgrades)
11%

) Networks
National Map & 2204

Data Presv. Vo!canp
11% Monitoring

11%

USGS spending plan
for Recovery Act
(ARRA) funding

Earthquake Networks: $29.4M

GSN Lifecycle
Replacement
17%

Deformation
Monitoring

ANSS Modernization: $19.2M

NEIC

Hardening )
6% Miscellaneous

5%
Regional

Network
Upgrades
Equipment ~ 8%
Purchases
57%
Installations
(University
Coops)
24%

ANSS 20%
Modernization
63%
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Global Seismographic Network
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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

Global Seismographic Network
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Progress upgrading USGS-operated GSN stations
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Automated
notifications to
operators of
critical facilities

=

\

USGS

poogle Maps

San Francisco; VA Hospital

Lat: 37.783

Lon: -122.504

Facility Damage Estimates from ShakeMap
Bridges presented in the table below are sorted in order of potential damage level.

Bridge Name

Pisgah Overhead
Pisgah Overhead
Lavic Road OC
Ash Hill Wash
Ash Hill Wash
Argos Wash
'Argos Wash

Damage Exceedance
Level Value Ratio
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Example Shakecast Users

CALIFORNIA
EARTHQUAKE

AUTHORITY m WKAICER Wﬂﬁmﬁ.

Pacific Gas and I
Electric Company n . ,, ; i\ ,'E ,"I'_,'E.'F_‘ ..—'_l]

— '.'n
_ Sempra Energy

Los Angeles Unlﬁed School District

© Today's Lea s, Tomol 's Leader

Sunoco Logistics”

1

Commerical/Business

@3 IAEA orc International

Intarnational Atomic Enargy Agency

B DEPARTMENT OF

& J WATER RESOURCES

= Federal Government

UnriTED STATES -

DEPARTMENT OF VETERANS AFFAIRS

CBP.gov

'::urlng America’s Borders

Ahnut CBP MNewsroom Border !




M 7.0, PLE 4-09 Scenario PAGER
Origin Time: Wed 2009-10-21 18:00:00 UTC Version 1
BYA » Location: 37.55°N 121.99°W Depth: 10 km Created: 12 mins, 3 secs after parthquake

Estimated Population Exposed to Earthquake Shaking
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In areas of moderate
to heavy damage

bold cities appear on map
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Prototype LossPAGER coming soon

scivwce for & changing wand IRELE Fri T areRcan FECRLE

M 7.9, EASTERN SICHUAN, CHINA v "“".GE';‘
Origin Time: Mon 2008-05-12 06:28:01 UTC _— A ersion
Location: 30.89°N 103.36°E Depth: 19 km Graaied: 1 year, 4 maning after earinauake

Estimated Population Exposed to Earthquake Shaking
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Estimated Fatalities
Alert Likelihood

42%

. 1 100 10,000
10 1,000 100,000

Fatalities

Based on currently available data, this event is
estimated to be a red alert level for fatalities. A red
alert indicates high casualties are likely and the
disaster is potentially widespread. Past events with
this alert level have required a national or
international level response.

Estimated Economic Losses

Alert Likelihood

1 100 10,000

10 1,000 100,000
US Dollars (Millions)

Based on currently available data, this event is
estimated to be a red alert level for losses. A red
alert indicates widespread damage is likely and the
disaster is potentially widespread. Past events with
this alert level have required a national or
international level response.




Seismic hazard assessments:
National, regional, urban

U.S. National Seismic Hazard Maps

[J40-50
[ 50 - 60
[ 60 - 80

CALIFORNIA AREA
EARTHQUAKE PROBABILITIES

Magnitude __30-Year Probability *
6.7 >99%
7.0 94%
7.5 46%
8.0 4%

* Probabilities do not include the
Cascadia Subduction Zone.

Uniform California [
Earthquake Rupture
Forecast

ZUSGS n hrp

Seattle urban
hazard map

s¢fec ZUSGS
- ‘scienca for a changing worid
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he Great Southern California ShakeOut

e November 13, 2008

e Golden Guardian DHS exercise
e Public drills @

— Schools earthquake drills
| d . DARE
— Business emergency drills to prepare
e Fa|th -baS Ed commun |t| es Earthquake Readiness Campaign

e City of Los Angeles Earthquake
Safety conference

« Art Center Earthquake Spectacle




Actions from the ShakeOut — addressing critical
iInfrastructure vulnerability

Cajon Pass




California-wide public preparedness drill

| -ﬂﬂ\_ The Great

. j California
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Earthqguake early warning — getting ahead of strong

ground shaking

« USGS/CISN Phase | (2007-
2009) cooperative agreement
supported algorithm testing

* Phase Il (2010-2012) supports
prototype development and
identifies test users

 ARRA funding used to reduce
datalogger delays

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

= USGS

UC Berkeley

Caltech

= USGS

scioacs forachangingwors | J | S |

Geological
Survey

\, \ S(Z}‘EC

. SCEC/USC

California 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�

New Madrid earthquake preparedness

-- Earthquake Planning Scenario --

T N Scenario ShakeMap and PAGER
' ST prepared for SONS emergency
response exercise

=T -
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Urban hazard mapping in the Central U.S.
Involves many local and state partners

St. Louis Memphis

Saint Louis niersit_yr
=USGS @ . WSbS

science for a changing world

III|nu|s State Geological Survey

Missouri Dept
Of Natura| Resources

Beentuchky a=*

{.ﬂ-.crluglc:.l.l Survey
University of hfnlutk\'




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
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Putting Down Roots In Earthquake Country

' Putting Down Roots in Earthquake Country

Your Handbook for the San Francisco Bay Region

Edicion Primavera 2006

Putting Down Roots in
Earthquake Country

Your Handbook for Earthquakes in Utah

S

\ . Putting Down
© ' Roots for the
Central US

(coming soon)

CALIFORNIA
EARTHQUAKE
AUTHORITY

) Utah Seismic Safety Commission
r-l'\fFl_r.rGer:f scignce for 8 changing workd "'*‘ Am erlcan Red CTOSS, PaCIfIC GaS
& Electric and many more...


http://ussc.utah.gov/index.html�
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Earthquake Hazard in the New Madrid Seismic Zone Remains a Concern

There is broad agreement in the scientific community that ground shaking from previous clusters of large earthquakes
a continuing concern exists for a major destructive earthquake around A.D. 1450 and A.D. 900 and 2350 B.C. The sizes and
in the New Madrid seismic zone. Many structures in Memphis, areal distribution of the prehistoric sand blows indicate that the
Tenn.. St. Louis, Mo.. and other communities in the central older earthquakes were similar in locations and magnitudes to
Mississippi River Valley region are vulnerable and at risk from the 1811-12 shocks.

severe ground shaking. This assessment is based on decades of
research on New Madrid earthquakes and related phenomena
by dozens of Federal, university, State, and consulting earth
scientists.
Considerable interest has developed recently from 93°W ___92°W _ 91°W __ 90°W __ 89°W _88°W __ 87°W ___ 86°W
a i i ’ * 41°N gmgh 1 | £ iy LY
media reports that the New Madrid seismic zone may be b I 1

JowA
shutting down. These reports stem from published rescarch .

using global positioning system (GPS) instruments with ; ); :
results of geodetic measurements of strain in the Earth’s 40°Np— . H—
crust. Because of a lack of measurable strain at the surface ' WK
in some arcas of the seismic zone over the past 14 years, % K LLings  #
arguments have been advanced that there is no buildup of - . / [ { IND
stress at depth within the New Madrid seismic zone and Cotuntis” |- s .
that the zone may no longer pose a significant hazard. .MISSOURI L ) ®
As part of the consensus-building process used to | %
develop the national seismic hazard maps. the U.S. Geo- NP3 © o
logical Survey (USGS) convened a workshop of experts in ! ot NT Y 2
2006 to evaluate the latest findings in earthquake hazards L $ b . & o~ ’
in the Eastern United States. These experts considered do L = (O ) PN
the GPS data from New Madrid available at that time that 2, E L g P B AT ks

also showed little to no ground movement at the surface. e e v AWANEER. | Ry

1 . E o ! i e i
The experts did not find the GPS data to be a convincing = 3 e : ew Madrid|  Nash{illE 8-
. . . . . P N An glemic 7one -




Any questions?
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