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Regional Differences

• Technical Differences
– Tectonic setting
– Seismic rate, hazard
– Seismic attenuation
– Seismic monitoring 

capability

• Social Differences
– Population density
– Building stock, codes
– Priority of seismic 

hazards
– Political will to act
– Economic base
– Critical infrastructure



Crustal earthquakes 
(900AD, 1872)

Subduction zone 
earthquakes (1700)

Deep earthquakes
(1949,1965,2001)

Varied Geologic Settings

Cascadia: Three kinds of earthquakes

Wasatch Front

New Madrid – Central U.S.
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U.S. Population Distribution



U.S. Regional Seismic Risk by 
Annualized Earthquake Losses 

FEMA 366 / April 2008



Annualized Earthquake Losses 
by County



Annualized Casualties by State

FEMA 366 / April 2008



Seismic Risk Factor
ANSS Circular 1188, 1999
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Attenuation: Baja and Illinois quakes felt areas



EEW in Hawai’i

• Mauna Kea telescopes 
were damaged in 2006 
– M6.7 Kiholo quake

• G & B Moore 
foundation funding 
TMT

• $1B project
• Beginning 2018



National Earthquake
Hazard Map (USGS)

• Issue public warnings for large 
earthquakes and…

• Send warning parameters to 
government and private sector 
users…

• …as soon as ShakeAlert meets 
quality and reliability standards
on a region by region basis

ShakeAlert Technical 
Implementation Plan

Goal: build & operate 
a West Coast EEW 

system to…



WSSPC Policy Recommendation 10-9 
July 9, 2010

• WSSPC supports the development of earthquake 
early warning systems in those states or regions 
with high seismic risk and a seismic network that 
can, or can be enhanced to, support an early 
warning capability. 

• WSSPC recommends that its members establish 
state level working or study groups on earthquake 
early warning that include interested scientists, 
engineers and emergency managers.



Some Discussion Questions

• What has been the level of support by your 
state/region for seismic monitoring, hazard 
assessment, seismic code adoption, etc.?

• What population centers or critical infrastructure 
would benefit from EEW in your area?

• What priority might be given to EEW?
• What barriers do you see to EEW in your area?
• Who are the stakeholders; decision makers?





Building Replacement Value
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Est. Cost to Complete & Operate 
ShakeAlert

California Pacific 
Northwest

West Coast 
Total

Construction $23.1M $15.2M $38.3M

Annual M&O $11.4M $4.7M $16.1M

• New and upgrades seismic stations & GPS stations
• Significant field telemetry upgrades
• Support personnel 

– to bring ANSS (CISN) network staffing up to robust levels
– EEW implementation and testing 
– EEW operation and user outreach

• Support for continued R & D


