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This Session will Begin Momentarily
The Session is Being Recorded

Lines Will Be On Mute and Opened Thereafter for Q &A



Todayôs Presentation

ÅEarthquake science, using the 2010 

Haiti Earthquake as an example

ÅPotential damages from large 

earthquakes

ÅCase history of a hospital in the 1994 

Northridge Earthquake



Central United States

Earthquake Consortium
ÅEstablished in 1983

ÅPrivate, non-profit 
agency

ÅFunded primarily by 
FEMA with some 
private contributions

ÅCUSEC Board of 
Directors is composed 
of the directors of each 
member-stateôs 
Emergency 
Management Agency 
(EMA)



Haiti Earthquake ïJan 12, 2010

ÅDepth:  13 km (8.1 
miles)

ÅEpicenter:  25 km 
(15 miles) WSW of 
Port au Prince

ÅMagnitude:  7.0

ÅIntensity:  IX at 2.4 
km from epicenter 
(1.5 miles)

Å250,000 fatalities



Terms to Learn Today

ÅEpicenter

ÅFocus

ÅSeismic Waves

ÅMagnitude vs. Intensity

ÅPlate Tectonics

ÅInterplate Earthquakes

ÅIntraplate Earthquakes



Earthquakes Overview

ÅEpicenter is at the 

earthôs surface, above 

theé

ÅFocus

ÅSeismic Waves

ïBody Waves

ÅP-Wave (Compressional)

ÅS-Wave (Shear)

ïSurface Waves

ÅLove Waves

ÅRayleigh Waves



Haiti Earthquake Seismogram

http://www.ladeltascience.com/earth/majorquakes/majorquakes.html



ÅMeasures energy released at 
the epicenter. 

ÅArabic numerals, with each unit 
is a tenfold increase in 
earthquake amplitude.

ÅA 5.0 is 10 times the amplitude and 

32 times the energy of a 4.0

Measuring Earthquakes: Magnitude

Map showing magnitude at epicenters.

Data Source: The New Madrid Earthquake Catalog 

maintained by the Center for Earthquake Research and 

Information at the University of Memphis.



USGS Did -You-
Feel- It Map.

Shows shaking 
intensities by 
zip code as 
reported by 
people in the 
area

Examples of damage 
by shaking intensity

VI
VII

Measuring Earthquakes: Intensity

ÅDescribes the shaking 
experienced or observed 
and levels of damage

ÅUses Roman numerals

ÅSubjective scale

Modified Mercalli 

Intensity

http://earthquake.usgs.gov/eqcenter/dyfi/events/nm/hwb0501a/us/nmhwb0501a_ciim.jpg


Plate Tectonic Theory ï

Interplate vs Intraplate Quakes

Source:  USGS



New Madrid Seismic Zone



Hildenbrand & Hendricks, 1995, USGS PP 1538

As tension pulled North America apart from 

the other continents, the interior of the plate 

began to rift apart, allowing hot magma to 

work its way up through the crust.

Braile et al., 1982

Danger in the Central US: New Madrid Seismic Zone



During the winter of 1811 -1812 ,
the central Mississippi Valley was
struck by three (3) of the most
powerful earthquakes in U.S.
history .

Dec 16, 1811 Jan 23, 1812 Feb 7, 1812

Earthquakes in the Central US:

New Madrid Seismic Zone

All three earthquakes have been estimated to

be between M7.5 and M8.0.



Why makes the Central US so 

vulnerable to an earthquake?

ÅLiquefaction potential

ÅAmplification of waves

ÅWider area of damage



Soil Site Classes of the 

CUSEC region

Soil site classes are 

categories based on 

attributes such as sediment 

thickness, underlying rock 

type, and depth to ground 

water. These attributes 

influence shaking intensities 

during an earthquake.

Shaking increases from A to 

F. Green classes usually 

have thinner soils and denser 

bedrock. Yellow and pink 

areas have thicker soils and 

less dense bedrock. Red 

represents very thick soils or 

unconsolidated sediments, 

often with high water table, 

subject to greater shaking.

W represents water.



Niigata, Japan ïJune 16, 

1964


