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USGS Statutory Implementation Activities




The USGS role iIn NEHRP

* Provide earthquake monitoring
and notifications,

e Assess seismic hazards, and

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

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




USGS

Program Responsibility: Conduct a systematic assessment of the seismic
risks in each region of the Nation prone to earthquakes, including, where
appropriate, the establishment and operation of intensive monitoring
projects on hazardous faults, seismic microzonation studies in urban and
other developed areas where earthquake risk is determined to be
significant, and engineering seismology studies.

Recent and ongoing activities that support this Program Responsibility:
National seismic hazard maps
Urban seismic hazard maps
Hazard to risk handoff: Scenarios, PAGER, DamageMap
Intensive fault monitoring projects (Parkfield, Hayward)
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Translating USGS national hazard maps into model
building codes
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Urban hazard mapping in the Central U.S.
Involves many local and state partners

St. Louis Memphis

a
science for a changing world 17 \.L\
e Conter | s State GaslogicallSavrey

Missouri Dept
Of Natural Resources

M E M PH IS T

Greologicnl Survey
Linbversity of henludx




10

WWW.eeri.org

-
-
©
Ll
9
e
]
c
D)
(Vo)

Earthquake Scenar




ShakeMap supports targeted response and
rapid loss estimation

ShakeMap for the
CISN Rapid Instrumental Intensity Map Epicenter: 11 km SSE of Parkfield, CA .
Tue Sep 28, 2004 10:15:24 AMPDT M6.0 N35.81 W120.37 Depth: 7.9km |D:51147892 M6O Parkfleld earthquake

Sep. 28, 2004

Study Region  : Parkfield Region
Hazard Scenario : ShakeMap Mw 6.0 Parkfield

,hzﬂighwaySagmen'l
" SWydy Region Tract

Processed: Tue Sep 28, 2004 12:18:02 PM PDT, — NOT REVIEWED EY HUMAN

Péﬂgiﬁn Mot falt Light |Modemate| Strong (Very stong Sevars g b i : | 3 : b e [= 0-0.01058

PO IiAL nons = | monz |Verylight| Light | Modsrate |Modsrate'Hsavy| Hsavy ymmmahy N -, = o ) 0.01058 - 0.02116
PEAK ACC {%g) 1.4-39| 3.00.2 | 0.2-18 18-34 34-85 @5-124 B = = 0.0211640.03174
PEAK VEL{omiz) 1134 | 3.48.1 | 8116 | 1631 3160 | o118 4R ’ T

FEMA-generated loss estimation results
based on ShakeMap data




PAGER

Prompt
Assessment of
Global
Earthquakes for
Response

http://earthquake.

usgs.gov/pager/
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M 8.4, SOUTHERN SUMATRA, INDONESIA PAGER
Origin Time: Wed 2007-09-12 11:10:26 UTC Version 11
Location: 4.52°S 101.38°E Depth: 30 km
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Overall, structures in this region are vulnerable to earthquake shaking, though some resistant structures
exist. A magnitude 7.9 earthquake struck the offshore Bengkulu, Indonesia region on June 4, 2000, with
estimated population exposures of 2,000 at intensity VIl and 510,000 at intensity VII, resulting in 103
deaths. Recent earthquakes in this area have also triggered tsunami, landslide and liquefaction hazards
that have contributed to losses.




Improving the handoff: Research into
development of Damage Maps

Low-Rise Unreinforced Masonry Bldg., Low-Code

Slight Damage Extensive Damage

Northridge
M6.7, 1994

Derived by combining fragility curves with
ground motions from ShakeMaps (with
uncertainties) to show probability of
exceeding a given damage-state for each of
the generic building types and code levels.




Long-term monitoring at Parkfield
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USGS

Program Responsibility: Work with officials of state and local governments
to ensure that they are knowledgeable about the specific seismic risks in
their areas.

Recent and ongoing activities that support this Program Responsibility:
Cooperation with regional earthquake consortia

Public preparedness booklets and outreach

Multi-hazards demonstration project in southern
California

Scenarios
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What if it happened again?

&Igg 100t Anniversary Earthquake Conference

Putting Down Roots in Earthquake C.ountry

Your Handbook for the San Francisco Bay Region

$90-120 bhillion forecasted
property loss to buildings

7,000 to 10,000 commercial
buildings closed

160,000 to 250,000
households or at least
400,000 people displaced

As many as 3,400 fatalities

T 3 Total price tag could reach $150 Billion

Data from: When the Big One Strikes Again - Estimated
Losses due to a Repeat of the 1906 San Francisco
Earthquake, produced for the 100t Anniversary Earthquake
Conference




USGS Hazards Initiative in FYO7:
Multi-Hazard Demonstration Project

e Focused on reducing losses in Southern California: a
region subject to multiple hazards

Integrate information from
multiple hazards to
Improve usefulness
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«. Work closely with dozens e e o
of partner organizations to |
leverage resources and wL M e L
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O pti m i Z e pe rfo rm an Ce Earthquake damage since 1850

Earthquake and wildfire areas overlapping

Flood plains of the three largest rivers
—100-year recurrence interval San'|
) Diego’
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Note: Steep terrain is susceptible to landslides.




Partnerships and planning

e Built new partnerships
— Formed Earthquake Country Alliance
— Formulated Dare to Prepare campaign

« Drafted strategic plan with
community input

U.S. Geological Survey

Increasing Resiliency to Natural Disasters:
A Strategic Plan for the Multi-hazards Dem-
onstration Project in Southern California




USGS

Program Responsibility: Develop standard procedures, in consultation with the
Director of the Federal Emergency Management Agency and the Director of the
National Institute for Standards and Technology, for issuing earthquake predictions,
including aftershock advisories.

Program Responsibility: Issue when necessary, and notify the Director of the
Federal Emergency Management Agency and the Director of the National Institute of
Standards and Technology, of an earthquake prediction or other earthquake
advisorly, which may be evaluated by the National Earthquake Prediction Evaluation
Council.

Recent and ongoing activities that support this Program Responsibility:
Parkfield experiment

Re-chartered the National Earthquake Prediction
Evaluation Council

Daily aftershock probability map for California
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Parkfield: Testing prediction hypotheses

MQNIQMNGISHEs - Prior to Sept. 28, 2004 Earthquake

> ——

xMMimﬂtﬂc

\‘“&Mﬁ e i osel - No foreshocks

-y ;

i\\ Park{ie !d

‘ (_le%

\ AkM6, 2004 Earthqu ke
ek ® Gold Hill_~ & &7

" ot i T x » No precursory changes in electrical or
Dilatometer B .. xﬁ'_“\\ H"\.\‘ ¥ e - mag netIC fleldS
Magnetometer ® .
UPSAR® / , '

* No precursory ground deformation

Estimated slip in 1934 earthquake
MM GH

R

Instead, we learned a great deal
about rupture processes, strong
ground motion and interevent E# :
— straln accumulation ,_ Estimated siip in 2004 earthquake meter

-30 20 -10 0 10 20 30 40
distance east of Carr Hill (km)




Re-established National Earthquake
Prediction Evaluation Councill

Established by NEHRP legislation in 1980 to advise
USGS Director, reviewing claimed earthquake forecasts
and predictions

Endorsed Parkfield experiment in 1986

Endorsed intermediate-term earthguake forecasts for
California in 1988, 1990, 1995

Operated until 1995 then re-chartered in 2005

Recent topics include California-wide time-dependent
earthquake forecast model and implications of episodic
tremor and slip in Cascadia




SCEC Collaboratory for the Study of Earthquake
Predictability

e Goals:

Reduce the controversy surrounding earthquake prediction through a
collaboratory infrastructure to support a wide range of scientific
prediction experiments

Promote rigorous research on earthquake predictability through the
SCEC program and its global partnerships

Help the responsible government agencies assess the feasibility of
earthquake prediction and the performance of proposed prediction
algorithms

« Main-Objective:

— Rigorous comparative testing of diverse prediction experiments
spanning a variety of fault systems

CSEP is currently funded by
grant from Keck Foundation




24-hour aftershock forecast map

Forecast for 06/12/2005 09:14 AM PDT
through 6/13/2005 09:14 AM PDT
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USGS

Program Responsibility: Operate a forum for the international exchange of
earthquake information, using the National Earthquake Information Center.

Recent and ongoing activities that support this Program Responsibility:

NEIC responsibility for reporting on global
earthquakes

USGS website (millions of hits per day)
Development of PAGER and global intensity reports

Partnership with NSF-supported IRIS Consortium for
global seismic data archiving

Current effort to digitize historic seismic chip records
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Site Map News Organization

Improved global reporting
of earthquakes
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Global felt intensity reports: Did you feel it?
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USGS

Program Responsibility: Operate a National Seismic System.

Program Responsibility: Support regional seismic networks, which shall
complement the National Seismic System.

Section 13. Advanced National Seismic Research and Monitoring System

Recent and ongoing activities that support this Program Responsibility:

Development of Advanced National Seismic System
incorporating both national backbone and regional
networks plus urban and structural instrumentation

Highest-rated major capital investment in
Department of the Interior

@ p L
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The Advanced National Seismic System

An integrated national monitoring system

A focus on the areas of highest risk 6000 strong motion

— 26 urban areas slated for dense sensors in 26 at-risk
Instrumentation areas

A commitment to rapid delivery of 50% of these

earthquake information to critical users Instruments in
. buildings and
and the public

structures
A strategy to gather critically needed 1000 new or

data on earthquake effects on structures upgraded regional

A system built through close stations

partnerships with States and local 100-station Backbone
jurisdictions National Network




Progress on ANSS

ANSS Funding

I
2003
FISCAL YEAR




ANSS Backbone completion
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USGS

Program Responsibility: Work with the National Science Foundation, the
Federal Emergency Management Agency, and the National Institute of
Standards and Technology to develop a comprehensive plan for
earthquake engineering research to effectively use existing testing
facilities and laboratories (in existence at the time of the development of
the plan), upgrade facilities and equipment as needed, and integrate new,
Innovative testing approaches to the research infrastructure in a
systematic manner.

Recent and ongoing activities that support this Program Responsibility:

Coordination with NEES

New national engineering strong-motion data center
ANSS structural instrumentation

NEHRP post-earthquake investigations

@ p L
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National Center for Engineering Strong Motion Data
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ANSS Instrumented Structures

ANSS focus is on more extensive sensor layouts

» Four completed structures to date:

» Atwood Building, Anchorage
(shown here: 32 accel + 3 downhole array)

 Factor Building
(72 accel + 3 free field + 3 GPS on rooftop)

 Berkeley City Hall (base isolated)
» Channing House, Palo Alto (base isolated)

» 12 additional structures selected by SRMC

* 9 buildings and 3 bridges
5 contracts let to date; 6 planned for 2007
* includes 3 VA Medical Centers




USGS

Program Responsibility (added in 2004 reauthorization): Work with other
Program agencies to coordinate Program activities with similar earthquake
hazards reduction efforts in other countries, to ensure that the Program
benefits from relevant information and advances in those countries.

Recent and ongoing activities that support this Program Responsibility:

US/Japan (UIJNR) Panel on Earthquake Research bi-
annual workshop

Chinese Earthquake Authority coordination
Federation of Digital Seismographic Networks
GSN and Global Earth Observation System of Systems

USAID supported hazard assessments and training in
Indonesia, Afghanistan, and elsewhere

@ p L
national hazards reduction program




USGS

Program Responsibility (added in 2004 reauthorization): Maintain suitable
seismic hazard maps in support of building codes for structures and
lifelines, including additional maps needed for performance-based design

approaches.

Recent and ongoing activities that support this Program Responsibility:
National seismic hazard maps

Support for BSSC Project 07 to implement new
hazard maps in NEHRP Provisions

Urban seismic hazard maps and derivative products

California-wide earthquake forecast model delivered to
California Earthquake Authority

@ p L
national hazards reduction program




National seismic hazard assessment inputs

Attenuation
Relations

Inputs are derived from regional geology,
seismology, and crustal structure studies




Additional USGS statutory responsibilities

« NEHRP legislation

— Section 11. Post-earthquake investigations

— Scientific Earthquake Studies Advisory Committee
(Public Law 106-503, Title Il, Section 210, 42 U.S.C.
Section 7709)

» Stafford Act (Disaster Relief Act of 1974) as delegated
by executive order: Lead Federal responsibility for
notifications and warnings of geologic hazards
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