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The USGS role in NEHRP - —
L .,;i.gﬁ’ 2

* Provide earthquake monitoring

and notifications, USGS National Earthquake
Information Center

« Assess seismic hazards, and

« Conduct targeted research needed
to reduce the risk from earthquake
wl) hazards~nat|onW|de

. Work with NEHRP agencies and
many other partners to support
public awareness of earthquake
hazards and impacts
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2 USGS S0 many earthquakes...

science for a changing world

News Release too many earthquakes?

April 14, 2010 Dr. Michael Blanpied T03-648-6696 mblanpied@uses.cov
Clarice Nassif Ransom 703-648-4299 cransom/usgs. gov

Is Recent Earthquake Activity Unusual? Scientists Say No.

£ SHARE

Real Data: Centennial and PDE Catalogs

China’s tragic magnitude 6.9 earthquake on April 13 and the recent devastating earthqua
many wondering if this earthquake activity is unusual.

80

nitude
1

Scientists say 2010 is not showing signs of unusually high earthquake activity. Since 1900 §
earthquakes — the size that seismologists define as major — have occurred wotldwide ¢
1986 and 1989, while 1943 had 32, with considerable variability from vear to year.

With six major earthquakes striking in the first four months of this vear, 2010 is well withi
2009, to April 14, 2010, there have been 18 major earthquakes, a number also well witk

Number of Earthquakes per Four Months

Time in Years




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

E Investigations of fault rupture

USGS seismologist
Doug Given and Haitian
colleagues from Bureau

of Mines and Energy
installing station at
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USGS Response to M8.8 Chile Earthquake

* Provided information to US
Embassy

* Helped coordination between US
science & engineering groups
visiting Chile

* Loaned seismometers for @j] /Mr [ ﬁ f/

aftershock recording

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

. Participéted in Earthquake
- Engineering Research Institute
investigation of damage

» Developed plans for future
research collaboration

PAGER: USGS
e
ﬁUSGS n hrp rapid-response

product




Magnitude-7.2, Northern Baja California 4/4/10
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California-wide public preparedness drill

The Great
California

n hrp

October 21, 2010

S % C
Earthquake Country Alllance

an NSF+USGS center all in this together.




Did You Feel It comparison: Baja and lllinois quakes

USGS Community Internet Intensity Map
BAJA CALIFORNIA, MEXICO

USGS Community Internet Intensity Map
ILLINOIS
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Magnitude 7.2
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July’s Great Gaithersburg Earthquake

USGS Community Internet Intensity Map
POTOMAC-SHENANDOAH REGION
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Scientific Earthquake Studies Advisory
Committee 2008-09 report recommendations

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.

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



USGS Total: $140M

Streamgage

| (Deferred Maint.)

Deferred Maintenance 1%

USGS spending plan

for Recovery Act

& Construction St .
vth Upgrades) (ARRA) funding
Earthquak
| Networks Earthquake Networks: $29.4M
National Map & 22%

Volcano
Monitoring
11%

Data Preservation
1%

- GSN Lifecycle
Replacement
17%

, Deformation
Monitoring
20%

ANSS

6%
5%

\

ANSS Modernization: $19.2M

NEIC
Hardening

Miscellaneous

Modernization
63%

Regional
Equipment B Networkstipgrades
Purchases
57%
Installations
(University Coops)

24%




ARRA earthquake projects
« $30 million obligated by Sept. 30t", 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)

e SAFOD remediation completed
* Initial LiDAR collection completed

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

« $5M from NSF matched USGS contribution

aUSGS n hrp



ARRA-Funded Seismic Station Upgrades, 2009-2011

Existing seismic stations
Stations to be upgraded:

® Earthquake montoring sites
* Volcano monitoring sites

'

N

Peak Ground Accleration in 3%g (2% probability of exceedance in 50 years)

L T
N | 20 180

Locations of U.S. seismic stations where older equipment is being replaced with state-of-the-art
systems, through funding made available by the American Recovery and Reinvestment Act (ARRA).




To our friend




Recent Earthquake Hazards Program funding

history and FY11 proposed request

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

S A

FY03 FY04 | | FYO5 FY06

—
does not

Actual
Tsunami Supplemental

(became part of base in FY06)

FYO7

FY08

$49.1M
Request

FY09

$57.0M

$56.0M
Request

FY10

Include ARRA

$56.9M
Request

|
|
|
I
|
|
|
1l FY11
|

|

|

I

; Proposed

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

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




Global Seismographic Network

Global Seismographic Network
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USGS Funding for GSN ’SA -3

Antarctica
Q

FY 2005: $3.4 million
FY 2005 post-Sumatra R .
supplemental: +$4.1M S e 0 IRISIUSGS Stations

39 W 20 IRIS/IDA Stations (UCSD)
FY 2006 $3 - 9 M .ALE ” 90E 8+ Other/Affiliated GSN Stations 90W
. T LS5 oA GTSN Stations (AFTAC)
FY 2007 . $3 . 9M ¢ [es V7 17 Telemetered stations

FY 2008: $4.4M L
FY 2009 $55M + ARRA USGS Albj::jg;zjezizrggl(c;g:::vu_aboratory
FY 2010: $5.8M

FY 2011: $5.4M (request) ~2USGS

science for a changing world




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)

2USGS n hrp



Earthquake early warning — getting ahead of strong
ground shaking

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

e Phase || (2010_2012) Supports / UC Berkeley
prototype development and R % 3
identifies test users WY/ [ cateon

* ARRA funding used to reduce 2§ Lus.
datalogger delays o Survey

« EEW requirements: , :' e S%C

. : SCEC/USC
-- rapid earthquake detection

-- early magnitude estimation
-- ground shaking prediction
-- robust monitoring networks

; . California Int ted
-- well-defined user community Soiomic Motk

ZUSGS n hrp


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,
-— hjazard assessment, and - E=  nNagaoka October 20-22.2010

— recent events

LAy W
- - ""

aUSGS n hrp



Situational awareness available in 20 minutes
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How the Chilean earthquake would have looked

using new version of PAGER

A USGS Earthquake Red E‘ ] § m%

a Shaking Alert =/ USAID
science for a changing world FROM THE AMERICAN PEOPLE
M 8.8, OFFSHORE MAULE, CHILE MSS”M i PAGER
Origin Time: Sat 2010-02-27 06:34:14 UTC (02:34:14 local) :
Location: 35.85°S 72.72°W Depth: 35 km Version 3
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ZUSGS R Ll Three red alerts; three
very different outcomes
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Global Fatality-based alerts over the past 40 years
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US S-Loss-based Activation Levels (past 40 years)
(From comparison of past losses, aid & response)
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FEMA National Level Exercise 2011
Based on New Madrid earthquake

-- Earthquake Planning Scenario -

ShakeMap for Newmadridms1 Scenario Scenano ShakeMap and PAGER
prepared for SONSQO7 emergency
response exercise

Scenario Date: Tue Jun 19, 2007 14:00:00 GMT M 7.7 N35.53 W90.38 Depth: 10.0km

USAID

M 7.7 New Madrid Scenario - First Main Shock (Finite Fault) PAGER
Origin Time: Tue 2007-06-19 14:00:00 UTC Version 1
Location: 35.53°'N 90.38'W Depth: 10 km Created S hrs, 35 mins after earthquake
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Opportunity: Basis for FEMA Activation Levels®

Alert Level & FEMA’s Estimated Number of
Color Activation Losses ($M) Alerts per year

Level
> 1,000 ($1B) 0.1 (1/10 yrs)

00-1000 | 020/53m)
Level III 1-100  ($1M) 0.5 (1/2 yrs)

Green No Activation <1 1.9
(or Standby)

*Based on past losses, FEMA response activities & inferred response levels
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The heart of NEHRP: Translating USGS national

hazard maps into model building codes

el (ks Fuamuay = KL

e g InTeRNATIONAL
e Buioine

Cone

NEHRP Recommended

Seismic Provisions 2 O 1 2

for New Buildings and Other Structures

FEMA P-750 / 2009 Edition

Seismic element of NEHRP
Provisions and Int’l Building

-z n hr Code based on the USGS
“'USGS P national seismic hazard map



% MNSHMP Hazard Data Applic. ..

&« C' O ehpd-earthquake.cr.usgs.gov/hazardtool/

A USGS Home
‘ - . Contact USGS
science for 8 changing world / ? 4 Search USGS

Earthquake Hazards Program
EARTHQUAKES HAZARDS LEARN PREPARE MONITORING RESEARCH

e NSHMP Hazard Data Application i
it This page provides access to all available hazard curves generated as part of the 2008 b Be I n g S h a p e d tO m e et n e e d S Of

National Seismic Hazard Maps Program (NSHMP). To get started:

1. Select a location of interest. FEMA-funded ATC-58 “Guidelines

2. Select 3 "ew' option.

Instructions on programmatically accessing hazard data are available here. fo r Se i S m i C Pe rfo rm a n Ce
+ Seact 3 Difterent Locstion Assessment of Buildings.”

~ Wiew Hazard Curves

Latitude: 3410834 Longitude: -117 28977 ° De||VerS hazard curves and
uniform-hazard spectra for user-
specified locations.

10% PE I S3y1s.

* Includes site soil classifications B,

_ T C, C-D (boundary), D, & D-E in
= o :Z addition tO B'C (Vs30=760)-
-+ * Includes structural vibration |

=
|

e o R periods T=0, 0.1, 0.3, 0.5, 0.75,

Ground Mation [g)

Curve Selection Cursor Values 2.0, 3.0, 4.0, & 5.0 in Gddition tO

AFE: 000042

NSHMP Hazard Curve Application

RETH CRLE Ll BiH EXTH
e momm d% e 0.2 and 1.0 seconds.
e LA 2 2~~~ A i
WL mie | m W mi E R W ! siowcrossian . .
,': Eilte e e il e D Dl s * Will eventually interpolate and/or
o Vo T G 1 poht
g:ﬁ Bm RENE R R LR RN compute curves/spectra “on-the-

fly” for user-specified T & v,.

» View Uniform Hazard Response Spectra -




% 2008 Interactive Deagareq...

X s/ geohazards usgs.gov/de

USGS Home
Contact USGS
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y Conditional Mean Spectra aFa aP
ome = H
S 2008 Interactive Deaggregaﬂons (Beta) CV. el 290 rwen. Pirvsed a1 SA1 0.3 ¢ Same spsisn, o8 spma(T
arthquake
Landslide This is & preliminary version of the 2008 NSHMP PSHA Interactive Deaggregation web site. In this initial release, the 2008—update ,// \
. source and aftenuation models of the NSHMP (Petersen and others, 2008) are used with just one exception. For the Newy Madrid ' 80 ,// \
Geomagnetism & / \
Seismic Zone (NMSZ), the deaggregation source model is set up for the "unclustered” event branches only. These unclustered New / e\
Madrid sources are given full weight (30% weight to the 500 year mean recurrence models; 10% weight to the 1000—year mean - ,/ _/' N\ .\"
recurrence models) whereas in the 2008 NSHMP PSHA, they are only given 50% weight. Clustered—source models receive the other C )
< ' 4
50% wveight in 2008 NSHMP PSHA, This is a temporary difference. The interactive deaggregation will include the NMSZ clustered— | F
source models when a few software checkups are completed. 2 O . /
Seismic—hazard deaggregations are available for the following spectral periods anywhere in the conterminous U.S: 0.0 s (PGA), 01 s, ,‘ . _/

02s,03s,05s,1.0s, and 2.0 s, This is the same set of periods that has been available at the USGS interactive deaggregation web
sites since 1996 (for sites in the conterminous United States).

In the western US, long—period seismic—hazard deaggregations at 3.0 s, 4.0 5, and 5.0 s are also available at this web site. More...

Site Hame kxamme

Switch to latitudeongitude input instead ° Also being Shaped/revised to
Address [san Bernardino, CA . .
meet needs of ATC-58 Guidelines.

Return Period [2% ~| in [50 year v|

NSHMP Deaggregation App

S"R'G:PED'Z e S L Adding output of Conditional

GeographicDeaga? @ Yes € lo whatstrisy Mean Spectrum (for seismogram

T ks 'T:""‘a‘,",—“"{“@” selection) that is fully-consistent =
' mm et 23 ;.,,m,,,{ & with USGS-NSHMP hazard &

Lorveco aﬁf&% Wm'/;’g‘-‘fﬂmj deaggregation computations.

‘m“”o"t&f & P * Assimilating banded deaggrega-

e :ugn_“,,:u.osag;ggggw [ tion for user-specified ground
- motion ranges.
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% U.5. Seismic “DesignMaps” ...

X bt#rs: //geohazards.usgs.gov/

Geologic Hazards Science Center Horne
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Upcoming U.S,

De51gn Code Prewew

Web Apphcatlon
Batch Mode

Min/Max for Regions

Seismic Design for
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Buildings

Bridges

Seismic Hazards

Design Maps App

EARTHQUAKES
Earthquakes
Hazards

Learn

Prepare
Monitoring

Research

LANDSLIDES GEOMAGNETISM

U.S. Seismic “DesignMaps” Web Application

Caution: If you need earthguake ground motion values far present building codes, e.g. from the 2009/2006/2003/2000 International
Building/Residential Code (IBCARC) or the 2005/2002/1938 ASCE-7 Standard, do not use this application; instead use the Java
Ground Motion Parameter Calculator. The application beloww currently only outputs values from the 2009 MEHRP Provisions and 2010
ASCE-7 Standard, which will be incorporated into fature building codes via the 2012 IBCARC.

For batch mode, click here

Report Title (Optional ) Oo«-m
This will appearat the top the generated mpo

This will earat the top the generated repoit
: .. Wisco
Example

o . Bakefsﬁeld
Building Code Reference Document El W
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| 2010 ASCE 7 Standard

Site Soil Classification

This is not automatically selected based on site bcation.

|Site Class D —"Stiff Soil" (Default) ;] =
o =
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Encinitas \ (b 5 ‘ﬁ e O Brawiey
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PUSTEID £Y ln:ﬁiugna i 2

“ Compute Values |

Gougle Map da E2010 Gbogae,m}mc,w B
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= Terms of Service set forth by Google

LANDSLIDES GEOMAGNETISM

Research

Advisaries

Monitoring

http://earthquake.usgs.gov/designmaps/usapp/

Landslide Events

State & Local Info

Learning & Education

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).
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President Honors Outstanding Early-Career Scientists

THE WHITE HOUSE

President Obama today named 85 researchers as recipients of the
T, Presidential Early Career Awards for Scientists and Engineers, the highest
November 5, 2010 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

ﬁ Understanding Ecosystems and Predicting Ecosystem Change

E] Climate Variability and Change

@ Energy and Minerals for it o e

America’s Future O

A National Hazards, Risk, and ‘

| Resilience Assessment Program

The Role of Environment and
Wildlife in Human Health

A Water Census of the United States

= USGS




Aligning the USGS leadership structure with
the science strategy

e 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

=~ USGS 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

= USGS planmng teams to dellver_ 10-year plan to
Implement the bureau science strategy
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