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Christchurch earthquake




Christchurch earthquake liguefaction

Many of these abandoned houses are where "sand
volcanoes" spurted a mix of sand and water up from the
earth at what residents say was an alarming speed, raining
down sludge and flooding homes.
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Earthquake swarms in Arkansas

Arkansas
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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

Undertake outreach activities.

EMA NIST

national hazards reduction program




Earthquakes are a national hazard
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* Notable earthquakes in past three years



July’s Great Gaithersburg Earthquake
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Most earthquakes occur along plate boundaries
but not all of them!
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Central US earthquakes are widely felt
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Magnitude-7.2, Northern Baja California 4/4/10
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Did You Feel It comparison: Baja and lllinois quakes
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During the winter of 1811-1812,
three magnitude-7 or greater earthquakes
struck the New Madrid region along with
thousands of aftershocks.
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Likely ground failures and impacts

Slope failures along Chickasaw Bluffs could impact roads and
major highways crossing the region

Bank failures along rivers could affect ports and bridges and
Impede navigation especially of smaller rivers

Levee failures along Mississippi River could lead to
widespread flooding at time of event or later

Widespread and severe liquefaction—Ileading to loss of
bearing strength of soils and lateral spreading—could cause
failclljres ccl)f foundations (bridge, building and tank), pipelines,
and roads

Uplift and subsidence of large tracts of land could alter rivers
courses and drainage ditches

Repeated large earthquakes and aftershocks could cause
additional ground failures and damage to weakened structures

& USGS




Riverbanks caved

Riverbanks Falling In—Missouri River
Courtesy of the State Historical Society of Missouri,
Columbia, Mo.
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Vast tracts of land sank and were uplifted
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Landslides occurred all along the bluffs
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Sand blows erupted on floodplains
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Filled Fissure
(sand dike)

Liquefied Sand

Earthquake Waves
—_—

(after SIms and Garvin)

During earthquake,
water-saturated sand Is
shaken.

If shaking Is strong and
lasts long enough, pore-
water pressure builds up,

sand loses its strength
and acts like a liquid.

Apressurized slurry of
water and sand erupts to
the surface, forming
sand blows.




New Madrid sand blows cover a vast area

Blytheville, Arkansas

sand blow




Smoking gun of large past earthquakes

Southeast Missouri

\ Cla L@ am1

” ,h . 2
Sand Blow

vy - B - B e
Ll ~ o * i
| ok 1 i A L y gy ; i T L 3
o L x -y % - 5 3 '-‘ b y 4
TR, I IR PR B T Yl
L o , " o :-.‘;*_ =z Ty B, ) ys o Wi - =
& - o g sy A , b e T Lty ™ b 1]
. ' b Z n«- g Gt & o o
v - Lo 4y ¥ ¥ i 5 L L ‘ # " e
— e - o . . v ' ﬂb ;

~ A-Horizon =

‘Sand Blow 1 (A.D. 900)

-

S s
fﬁ'\ ‘;Hr .

o




From geologic studies we now know

= New Madrid Seismic Zone produced large quakes
in 1811-12, ~1450 AD, ~900 AD, and ~2350 BC

= The average time between these events is about
500 years at least during past 1200 years

* The prehistoric earthquakes were similar in size to
the 1811-1812 earthquakes

= Each New Madrid event was a seguence of
earthquakes, including multiple very large
mainshocks, much like the 1811-1812 sequence




Probabilities of large New Madrid
earthquakes in the next 50 years

Magnitude ~ 7.5-7.7
(similar to 1811-1812 earthquakes)
Approximately 7-10%

Magnitude 6.0 or greater
(such as the 1843 Marked Tree, AR
and 1895 Charleston, MO earthquakes)
Approximately 25-40%




Earthquake impacts modeled for FEMA
catastrophic planning initiative

 The Mid-America Earthquake Center (MAEC) used
HAZUS-MH to explore effects of New Madrid quakes
were they to happen today.

 Modeled the (essentially) simultaneous rupture of entire
zone, rather than several separate earthquakes.

e Examined primary impacts of strong shaking.

3500 fatalities, 80,000 injuries, 2 million needing shelter.
Damage to buildings, bridges, dams, levees, pipelines.
Direct economic losses $300 billion across eight states.

C Mid-America Earthquake Center




The Great
Central U.S.

ut

Walcoms to the Great Cantral U.8. ShakeOut!

Be a Part of the ShakeQut

Register Now!

Login
Register now for the 2011 ShakeOut on

H April 28 at 10:15a.m.I*

Overview Participate in the Great Central U.S. ShakeOut

lo practice how to protect yourself during

Resources earthguakes, and 1o get prepared.

News and Events
Media Center
Partners

Contact Us

Learn how to participate below.

*Indiana will ShakeOut on Aprl 19. Alsa, you
can hold your drill af another time or day if best
for your schedule.

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:

Over 850,000

Participants and Counting!

| Select your category... I .‘y]

Earthquake hazards In your state:

Click the map for detalls

[ select your state... |4 izt ity

FAQ: Frequently Asked Questions
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Putting Down Roots in Earthquake Country

Edicion Primavera 2006

Putting Down Roots in
Earthquake Country

Your Handbook for Earthquakes in Utah

Introduction

ey g ‘ The Central United States Is i
et Earthquake &ountrv

Califoraia Earth
Califarnia Geol

This handbook provides information sbout the threat
posed by earthquakes in the Central United States, particularly along

]

the New Madrid seismic zone, and explains how you can prepare for,

-l survive, and recover from these inevitable events. If you live or work
| in the Central United States, you need to know why you should be

concermned about earthquakes, what you can expect during and after
an earthquake, and what you need to do beforehand to be safe and

PR \ Roots for the ===
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anagement Agency R }
Much has been leamed about the earthquake threat and

US. Geological Survey £ \ W] N AN
vulnerability in the Central United States— h
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We know how to reduce losses in

U.S. Geological Survey We know earthquakes oconr We know where earthquakes are
here. likely to oceur and what they can  future large earthquakes.
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USGS activities during NLE 2011
Activities In support of FEMA:

Co-chair scenario and external affairs working groups
Develop full suite of post-earthquake information products

Deploy staff to National and Regional Response
Coordination Centers and Master Control Cell

In-house exercises to test plans and capabilities:

Exercise Hazard Response Executive Committee and
Geospatial Information Response Team structures

Test plans including NEIC response, NEHRP post-
earthquake investigations, and Office of Communications

Exercise response to secondary hazards including
landslides, damming/flooding, toxic plumes.

& USGS




NEHRP post-earthguake investigations

Days O to 3:

« USGS issues incident reports, establishes website, contacts
NEHRP partners, assigns Investigations coordinator

« USGS works with States to erect technical clearinghouse
« NIST deploys National Construction Safety Team
Days 3 to 30:

Investigation plans and priorities

Summary reports to responders
NSF RAPID grants
Budget supplemental request

& USGS




Sources of additional information

U.S. Geological Survey:

Real-time and background information on earthquakes & hazards
http://earthquake.usgs.gov

Mid-America Earthquake Center:

A national earthquake engineering research consortium with headquarters
at University of lllinois, Urbana-Champaign

Detailed earthquake impact analyses in 2008 and 2009 reports
http://mae.cee.uiuc.edu

New Madrid bicentennial web site:
http://newmadrid2011.org/

applegate@usgs.gov
703-648-6714

& USGS




