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USGS Stafford Act roles and responsibllities

e USGS has the lead federal _——
responsibility to provide notification P < g E;?,
and warnings for earthquakes, g o - S ASsims am
volcanoes, and landslides.

e |n addition, USGS seismic networks
support NOAA in carrying out its
tsunami-warning responsibility; USGS
streamgages and storm surge monitors
~support NOAA's flood and severe
‘storm (including hurricane) warnings;
and our geomagnetic observatories
support. space weather forecasts.

e USGS geospatial information supports
response operations for wildfire and

other hazards.

< USGS




The USGS role iIn NEHRP

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.

 Provide earthquake monitoring
and notifications,

e Assess seismic hazards, and

e Conduct research needed to reduce
the risk from earthquake hazards
nationwide.
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Provide earthquake monitoring and notifications

M52 Mount Carmel, Illinois, Earthquake of 18 April 2008
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Assess seismic hazards
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2008 United States National Seismic Hazard Maps
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USGS Earthquake Hazard Assessment Products and Tools

LS, National Probabilistic Ground-Motion Maps,

This Web site contains maps and
associated input/output ds wl docu-
mentation (or probabilisti zard maps
for the 48 Conterminous States, Alaska,
Hawaii, and Puerto Rico. hep:earth
quake. usgs. govihazmapsiproduces_

Hazard Mapping and Analysis Tools,

USGS offers a number of on-line
Web wols that allow an individual 1

o=y

or Zip code, make customized USGS
probabilistic hazard maps for ar

of interest, map probability of a
magnitude within a certain distance from

i
e,

a site, and access computer software for
seismic huzard analysis. hipadlearth

qriake. s whhazmapsiinteractive/

Seismic Design Values for Buildings.

This Web site allows users 1o deter-
mine design ground motion at a site for
various building codes, usi i
longitude or Zip code. In addition, one
can display and download a hazard curve
or uniform hazard spectrum for a site.

hutpeffearthguake usgs. govihazmaps/design/

an Probabilistic Ground-Motion Maps.

These maps show more detailed
probabilistic seismic hazard maps for
urban areas that take into account nedr-
surface geologic conditions, sedimentary
basin structure, and directivity effects.
hrepfearthquake.usgs. gow
products_datal
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Deterministic or Scenario Ground-Motion Maps.

edict the median level
from a particular
rin” event. They do not take into
account the likelihood of that scenario
occurring, but they are helpful when

assessing the a par-

Time-Dependent Earthquake Probability Maps.

These maps forecast the likelihood of an carthguake rupture
occurring duri ninterval of tme in the future, Time-
dependent maps are considered research tools and are not

currently applied in building codes.

LS. Quaternary Fault and Fold Database.

This Web site contains information
aults and associated folds in the United

s that are believed 1w be sources of
Mz=6 carthquakes during the Quaternary
(the | 1,600,000 years). Maps of these
tructures are linked 1o detailed
descriptions and references.
hrtpearthquake. usgs. govigfaulrs’

Earthquake Hazards 101.

USGS provides a wealth of explana
i e

v Tale ! . Sreo Auding
tory materials for the layperson, including

information on concepis behind earth-

Y quake maps, the use of probability, what
the maps mean, how they are made, and
answers o [requently asked questions.

hup:ffeanhquake.usgs. goviresearch/
hazmapshaz 01/ index.php

The following team contributed 1o this Fact Sheet: Murk 1. Petersen, Arthur D, Frankel, Stephen C. Harmsen, Charles 8. Mueller,
Kathleen M. Haller, Russell L. Wheeler, Robert L. Wesson, Yuehua Zeng, David M. Perkins, Nicolas Luco, Kenneth S. Rukstales

(USGS, Golden, Colo.); Oliver S, Boyd (US Memphis, Tenn, ); Edw

(California Geological Survey, Sacramento, C

For more information. see the Web site

1 H. Field (USGS, Pasadena, Calif.) and Chris 1. Wills

gov/research/hazmaps/
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Tl USGS Earthquake Hazard Assessment Products and Tools
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| 10% probability LLS. National Probabilistic Ground-Motion Maps.

| of exceadance

n 50 years

12030 This Web site contains maps and

associated inputfoutput data and docu-
mentation (or probabilistic hazard maps
for the 48 Conterminous States, Alaska,
Ha ind Puerto Rico. hep:iearth
quake. usgs. govihazmapsiproduces_data

Hazard Mapping and Analysis Tools,

USGS offers a number of on-line
Web tools that allow an individual 10
assess which sources pose th
hazard in a particular region, look up
hazard values using latitude/Tongitude
or Zip code, make customized USGS
probabilistic hazard maps for an arca
of interest, map probahility of a given
magnitude within a certain distance from
a site, and access computer software for
seismic hazard analysis. hipafearth

quake.usgs. govhazmaps/interactive/

Seismic Design Values for Buildings,

This Web site allows users 1o deter-
mine design ground motion at a site for
various building codes, using latitude/
longitude or Zip code. In addition, one
can display and download a hazard curve
or uniform hazard spectrum for a site.
hpdfearthquake usgs. govihazmaps/'design/

Urban Probabilistic Ground-Motion Maps.

These maps show more detailed
probabilistic seismic hazard maps for
urban areas that take into sccount ne
surface ge conditions. sedimenis
basin structure, and directivity effects.
hepefearthquake. usgs. gowhazmaps’
products_data/

Acknowledgment_s

Deterministic or Scenario Ground-Motion Maps.

Maps predict the median level
i ground shaking from a particular
rio” ¢vent, They do not take into
account the likelihood of that scenario
oceurring, but they are helpful when
assessing the potential impact of a par-
ticular event.

[Need URL]

Time-Dependent Earthquake Probability Maps,

These maps forecast the likelihood of an carthguake rupture
occurring during an interval of time in the future, Tim
dependent maps are considered research tools and are not

currently applied in building codes.

LS. Quaternary Fault and Fold Database.

This Web site contains information
on faults and associated folds in the United
states that are believed 1o be sources of
» carthquakes during the Quaternary
ast 1,600,000 years). Maps of these
ric structures are linked 1o detailed
ptions and references.
hrtpearthquake. usgs. govigfaulrs’

Earthquake Hazards 101.

USGS provides a wealth of explana
tory materials for the layperson, including
information on concepts behind eanh-
quake maps, the use of probability, what
the maps mean, how they are made, and
answers 10 frequently asked guestions.
hup:feanhquake.usgs.goviresearch/
hazmapshaz 01/ index.php

The following team contributed 1o this Fact Sheet: Murk 1. Petersen, Arthur D, Frankel, Stephen C. Harmsen, Charles 8. Mueller,
Kathleen M. Haller, Russcll L. Wheeler, Robent L. Wesson, Yuchua Zeng, David M. Perkins, Nicolas Luco, Kenneth S. Rukstales
(USGS, Golden, Colo.); Oliver S, Boyd (USGS, Memphis, Teon,): Edward H. Field (USGS, Pasadena, Califl) and Chris J. Wills

(California Geological Survey, Sacramento, Calif.).

For more information. see the Web site for the U.S. Geological Survey Eanth Hazards Program at

http://earthquake.usgs.gov/research/hazmaps/




Assess seismic hazards

National Seismic Harand
maps arc the hasis for seismic

CALIFORNIA AREA

EARTHQUAKE PROBABILITIES

Magnitude  30-Year Probability *

6.7 >99%
7.0 94%
7.5 46%
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Earthquake Hazards 101,

USGS provides a wealth of explana
tory materials for the layperson, including
information on concepts behind eanh-
quake maps, the use of probability, what
the maps mean, how they are made, and
answers 10 frequently asked guestions.
hup:feanhquake.usgs.goviresearch/
hazmapshaz 01/ index.php

The following team contributed 1o this Fact Sheet: Murk 1. Petersen, Arthur D, Frankel, Stephen C. Harmsen, Charles 8. Mueller,
Kathleen M. Haller, Russell L. Wheeler, Robert L. Wesson, Yuehua Zeng, David M., Perkins, las Luco, Kenneth S. Rukstales
(USGS, Golden, Colo,); Oliver S, Boyd (USGS, Memphis, Tenn.); Edward H. Field (USGS, Pasadena, Calif.) and Chris J. Wills
(California Geological Survey, Sacramento, Calif.).

For more information. see the Web site for the U.S. Geolo

hquake.usgs.gov/rearch azmaps/

¢ Earth Hazards Program at




Conduct research needed to reduce the risk

from earthquake hazards

How Did Scientists Make This Forecast?

California sits on the boundary between two of the Earth’s major tectonic plates—the Pacific and North a0-Year Siutr:u_u_mk»! Prabability
American Plates—which move inexorably past each other at a rate of about 2 inches per year. Much of this
motion is accommodated from time to time by sudden slip on faults, producing earthquakes. Although the
San Andreas Fault is the main locus of slip, hundrads, if not thousands, of other faults splay out from the

plate boundary, spreading the threat of large earthquake ruptures through most of the State. The Cumposite

Forecast—UCERF

The final forecast results from
evaluating and integrating several
types of scientific data

|
1%

0.01% 01%

he new Uniform California Earthquake Rupture Forecast {UCERF) combines Seismagraph

information from geodesy (precise data on the slow relative movement of
the Earth's tectonic plates), geology (mapped locations of faults and docu-
mented offsets on them), seismology [occurrence patterns of past earth-
guakes), and paleoseismology (data from trenches across faults documenting
the dates and offsets of past earthquakes on them). The first three kinds of data
are shown here as layers in the diagram. All four kinds of data are combinad
mathematically to produce the final probability values for future ruptures in the
California area, in regions of the State, and on individual faults -,

Building on several previous studies and decades of data collecton, UCERF selsmﬂ’“g\f
was developed by a multidisciplinary group of scientists and engineers, known

as the 2007 Working Group on California Earthquake Probabilities. Advice and Monitoring instruments provide 4 x

comment was sought regularly from the broader community of earthquake sci- record of California earthquakes H

entists and engineers through open meetings and workshops. Where exparts during recent historical tmes—where _ * Paleoseismology
disagreed on aspects of the forecast, alternative options were accounted for in and when they occur and how strong they are

calculations to reflect these uncertainties. The final forecastis a sophisticated
integration of scientific fact and expert opinion

By analyzing the ewidence for dates
and amounts of slip of past earth-
quakes in the walls of a trench dug
across a fault, scientists can extand
the fault’s earthquake record into
prehistoric time

Geology

Geologic field mapping and aerial
photos trace out California’s many faults
and document the accumulated ship in earth-
quakes over thousands of years. Color spectru
shows rates of slip, from fast (purple and red) to very -
slow (dark blug)

nching across
Hayward Fault in Fremont

The San Andreas Fault
passes through the
Carrizo Plain

Global positioning system (GPS)
observations by satellite document how fast

response to the steady motion of the Pacific and North

American tectonic plates Fault Plane Ruptured Earthquake Magnitudes and the Areas of Fault Rupture
M Length Depth Average skip Area
{miles) _(miles) (feet] \squara miles)

The magnitude of an earthquake (M), which is a measure of
g the energy released in the quake, is dependent on the area
of the fault plane that ruptures {length times depth] and the
distance the fault ships during the quake.

quare miles




NEHRP Draft Plan: Addressing the strategic priorities

In 2008, we are using multi-
hazards initiative funds to make
progress on two of the strategic
priority areas:

e Fully implement Advanced
National Seismic System
(ANSS)

« Develop & conduct earthquake
scenarios for effective
earthquake risk mitigation

ZUSGS n hrp

n hrp

Strategic Plan
for the

National Earthquake Hazards Reduction Program

Fiscal Years 20082012
April 2008

Draft for Public Review and Comment
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The Great Southern California ShakeOut

 USGS and partners will create complete “rupture-to-
recovery scenario” for most likely earthquake

' Use scenario to run region-wide exercise in 2008

. :ﬁ'greement with Office of Homeland Security to make this
| #:—1 ﬁheé&% Golden GuardlnExeC|se _

4

_to prepare

B 2007_Eafﬁﬂuake Readiness Campalgn
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Taking the multi-hazard initiative on the
road: Pacific Northwest

2% Probability of Exceedance in 50 years
Reference Site Material - 760 m/sec shear wave velocity
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Urban hazard mapping in the Central U.S.
Involves many local and state partners

St. Louis Memphis

Q565
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Ilnu State Genlagical Survey

Missouri Dept
Of Natural Resources

hentucky .‘q

Greplogical Survey
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Scientific Earthquake Studies Advisory
Committee 2007 report recommendations

1.
2.

Full funding of the ANSS at authorized levels.

Endorsement of multi-nazards demonstration project
and encourage expansion to include other high-risk
areas.

USGS should develop comprehensive monitoring,
analysis and research program to study the
significance of episodic tremor and slip events.

Need for hiring in order to maintain ability of USGS to
fulfill its NEHRP responsibilities.

aUSGS n hrp



Recent Earthquake Hazards Program funding
history and FY09 request

$47 6M $47.4M $50.9M $50.6M $51.2Mm $93.7M

1

Proposed

Tsunami Supplemental
(became part of base in FY06)




Grand Challenges for Disaster Reduction

National Science & Technology Council
Subcommittee on Disaster Reduction

| 1. Provide hazard and disaster information
Grand j;u where and when it is needed.

'- or Disaster Red uction 2. Understand the natural processes that
' produce hazards.

3=
_,!-,F;:;j;‘-'{m: Science and ‘fm&.ﬂf-ﬂ' neit

B on covionma SRR Resouices 3. Develop hazard mitigation strategies
| ' and technologies.

4. Recognize and reduce vulnerability of
interdependent critical infrastructure.

5. Assess disaster resilience using
standard methods.

6. Promote risk-wise behavior.




Implementation plans

i N

Grand Challenges
for Disaster Reduction
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