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The USGS role in the National Earthquake
Hazard Reduction Program

Provide earthquake monitoring
and notifications,

Assess seismic hazards,

a_b-I-!dI-L'

Conduct targeted research needed USGS National EartHguake
to reduce the risk from earthquake Information Center
hazards nationwide, and S

Build public awareness.

EMA NIST

national hazards reduction program




USGS provides rapid information on

earthquakes worldwide

Global Seismographic Network
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ShakeMap: A tool for rapid post-earthquake
response, coordination, and S|tuat|onal

awareness = USGS

Earthquake Hazards Program

California Governor Schwarzenegger

pointing to ShakeMap at his press .
conference following the 2008 M5.4 Chino M
Hills earthquake that hit LA A
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New version of PAGER includes fatality and

economic loss estimates

& A USGS Earthquake Red E}] S,

a Shaking Alert ANES USAID
science for a changing world ’Z‘Srgt;'.!:'g, FROM THE AMERICAN PEOPLE
M 8.8, OFFSHORE MAULE, CHILE ANSS|m PAGER
Origin Time: Sat 2010-02-27 06:34:14 UTC (02:34:14 |ocal) .
Location: 35.85°S 72.72°W Depth: 35 km Version 3
FOR TSUNAMI INFORMATION, SEE: tsunami.noaa.gov Created: 3 hours, 10 minutes after earthquake
Estimated Fatalities Red alert level for economic losses. Extensive ~ Egtimated Economic Losses

damage is probable and the disaster is likely
widespread. Estimated economic losses are
3-20% GDP of Chile. Past events with this alert

) ) level have required a national or international
= = level response.
10% 9% %
. Orange alert level for shaking-related fatalities.
- F Significant casualties are likely. - F
1 100 10,000 1 | 100 10,000
10 1,000 100,000 10 1,000 100,000
Fatalities USD (Millions)
Estimated Population Exposed to Earthquake Shaking
ESTIMATED POPULATION -k - * * *
EXPOSURE (K = x1000) 487K 2,147k 3,657k 6,405k 3,083k 0 0
ESTIMATED MODIFIED -
apreenege | 1 [wem [ v [ v [ v [ i [ v G
PERCEIVED SHAKING Not felt | Weak | Light [Moderate| Strong | Very Strong Severe Violent | Extreme
POTENTIAL Sﬁ?gj:%;tﬁ'gts none none none V. Light Light Moderate Moderate/Heavy | Heavy | V.Heavy
DAMAGE \5’5#3:{32: none none none Light Moderate | Moderate/Heavy Heavy V. Heavy | V. Heavy
*Estimated exposure only includes population within the map area.
P ulchen 'l'm Concepcion
N et ol & VIll Consfitucion
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Japanese early warning systems

Issued/at:1'4:495T, - 1“1 Marchf2 011

Tsunami/Warning

Major, Tsunamilheight|is/estimated
Notes - Tsunami| tobe 3/ meters or more

- Tsunami/height is/ estimated
|:| Tsunami to belup/to 2 meters

Japan
Meteorological
Agency initial

tsunami warning

rigntsineser

Tsunami/Advisory

I:l Tsunami heightis/estimated
tobelabout|0.5 meter

X Epicenter

ved | Copyright/ilapan|Meteorological Agency,



Gilant earthquakes ring the Earth like a bell

Japan Earthquake {My=9.0), Global Displacement Waveficld

Data from the TRIS-USGS Global Seismographic Network
Figure prepared by Richard Aster, New Mexico Tech
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Red Alert
PAGER issued
for the Japanese
Tohoku
earthquake In
less than 45

minutes

2USGS Enrthnuske g A, BB SAUSAID

mm,mmﬁm FROM THE AMERICAN PEOPLE
M 8.9, NEAR THE EAST COAST OF HONSHU, JAPAN ANSS| - PAGER
Origin Time: Fri 2011-03-11 05:46:23 UTC (14:46:23 local) £
Location: 38.32°N 142.37°E Depth: 24 km Version 4
FOR TSUNAMI INFORMATION, SEE: tsunami.noaa.gov Created: 2 hours, 6 minutes after earthquake
Estimated Fatalities Red alert level for economic losses. Extensive  Egtimated Economic Losses
damage is probable and the disaster is likely
widespread. Estimated economic losses are less
than 1% of GDP of Japan. Past events with this
% alert level have required a national or
international level response. 35%
Orange alert level for shaking-related fatalities.
[ | [N significant casualties are likely [ ] 00 |
1 100 10,000 1 100 10,000
1,000 100,000 10 1,000 100,000
Fatalities USD (Millions)
Estimated Population Exposed to Earthquake Shaking
ESTIMATED POPULATION o * - - = k. e k:
STIMATER FOPULATIO 2472k" | 7,986k 2,598k 0 0
ESTIMATED MODIFIED H
MERCALLI INTENSITY | -1 v \J Vi Vil
PERCEIVED SHAKING Not felt | Weak | Light |Moderate| Strong | Very Strong Severe Violent | Extreme
BOTENTIAL 53?3532; none none none V. Light Light Moderate Moderate/Heavy | Heavy | V.Heavy
DAMAGE g#ﬂg{s’gg none none none Light Mederate | Moderate/Heavy Heavy V. Heavy | V. Heavy

*Estimated exposure only includes population within the map area.

Population Exposure

population per ~1 sg. km from Landscan  Structures:

QOverall, the population in this region resides
500 4000 5000 10000 in structures that are resistant to earthquake
shaking, though some vulnerable structures
exist. The predominant vulnerable building
types are non-ductile reinforced concrete
frame and heavy wood frame construction.

Historical Earthquakes (with MMI levels):

Date Dist. Mag. Max Shaking
(UTC) (km) MMI(#)  Deaths
1998-06-14 363 5.7 VII(428k) 0
1994-12-28 263 7.7 VII(132k) 3
1983-05-26 369 7.7 VII(174k) 104

Recent earthquakes in this area have caused
secondary hazards such as tsunamis,
landslides, and fires that might have

contributed to losses.
Selected City Exposure
from GeoNames.org
MMI City Population]
VIl Ishinomaki 117
VIl Shiogama 60
VIl Yamoto 32
VIl Kogota 20
VIl Rifu 35
Vil Furukawa 76
VIl Yamagata 255
VIl Morioka 295
VIl Sendai 1,038
VIl Fukushima 294
; VIl Utsunomiya 450
ALER I i € ) bold cities appear on map (k = x1000)
Limitations of input data, shaking estimates, and loss models may add uncertainty.

http://earthquake.usgs.gov/pager Event ID: usc0001xgp



GoogleEarth feed from USGS showing fault rupture plane (blue
rectangle), modeled shaking intensity and aftershocks
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-- Earthquake Planning Scenario --

Rapid Instrumental Intensity Map for 1964 Scenario

Scenario Date: MAR 27 1964 05:36:14 PM AKDT M 9.2 NE1.00 W147.80 Depth: 25.0km
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Scenario Date: JUL 16 2002 09:00:00 PM PSTPST M9.0 N45.00W124.50 Depth: 10.0km

-- Earthguake Planning Scenario -
ShakeMap for Casc9.0 Scenario

US subduction zones capable of magnitude-9
earthquakes
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Earthquakes are a national hazard

USGS National Seismic Hazard Map  Highest hazard

* Notable earthquakes in past decade



The heart of NEHRP: Translating USGS national
hazard maps into model building codes

| INTERNATIONAL
Buioing

=1 : n " : " o
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NEHRP Recommended
Seismic Provisions

for New Buildings and Other Structures

FEMA P-750 / 2009 Edition
K J
& FEMA (@

Seismic element of NEHRP
Provisions and Int’l Building
Code based on the USGS
national seismic hazard map




California-wide public preparedness drill

I
||Iii il

‘|i|i”|||||s!

fi
|l|||

‘l’lllllllllln’ IL .' ] |

The Great
California

|

Wi

v

ol
W

i

Ut

October 21, 2010

el \@'

Earthquake Country Alliance

We’re aif in this together.




The Great
Central U.S.

ut

Be a Part of the ShakeQut

Register Now!

Log in

Home

Overview
Resources

News and Events
Media Center
Partners

Contact Us

Walcoms to the Great Cantral U.8. ShakeOut!

Register now for the 2011 ShakeOut on
April 28 at 10:15a.m.I*

Participate in the Great Central U.S. ShakeOut
lo practice how to protect yourself during
earthquakes, and to get prepared.

Learn how to participate below.
*Indiana will ShakeOut on Aprl 19. Alsa, you

can hold your drill af another time or day if best
far your schediils.

Time to 2011 ShakeOut:
3 months, 7 days 21:35:48

The Great Central U.S. ShakeOut
is a linked event to NLE 2011

Who is Participating?

ShakeOut Resources: ShakeOut
Drill Manuals, flyers, movies, and
much more

‘Why Drop, Cover, and Hold On?

How to plan your drill and get prepared:

| Select your categaory...

B

Earthquake hazards In your state:

[ select your state... |4

FAQ: Frequently Asked Questions

Participants and Counting!

Click the map for detalls
about each state

PLAY BEAT THE QUAKE
= o

A
DROPI COVER! HOLD ONI

> proTeCT B8l > Recover [EIEE

v
Ready
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Earthquake 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 ., 75, e
datalogger delays plin, o Suney

« EEW requirements: '

-- rapid earthquake detection

-- early magnitude estimation

-- ground shaking prediction

-- robust monitoring networks

-- well-defined user community Qoo anegrated

ZUSGS N




For tsunamis, seismic

1S the Start All Hazard Alert Broadcast
system installed at Ocean
Shores, Washington.

The beach is the finish

Credit: Washington Emergency Management




