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Talk Outline

• Background
 What is ShakeCast?

 Alternative Earthquake Notifications

 ShakeMap Update 

•  ShakeCast Developments
 Version 2.0  

 Caltrans & ShakeCast

 ShakeCast “Lite” 

• ShakeCast Demonstration



ShakeCast 

Facilitating the Use of ShakeMap 
for Post-Earthquake

Decision-Making & Response 
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Earthquake Notification Service (ENS)

Customized earthquake alerts!

• Receive notifications by email or on your 
wireless device for any earthquake nationally 
(located by the regional or regional networks of 
the ANSS) or globally (located by the NEIC).

• Customize your notifications based on geo-
graphic boundaries, magnitude threshold, time 
of day. 

• Supports multiple user profiles - get email for 
smaller earthquakes but get paged for the big 
ones! 



 ENS

Earthquake
Notification
Service

http://earthquake.
usgs.gov/ens/

http://earthquake.usgs.gov/eqcenter/ens/
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SHAKEMAP UPDATE

ShapeMap Version 3.2 Released (March, 2007):

Runs on LINUX, as well as BSD, Solaris

Enhancements to XML, KML, Metadata, other 
products

Added new Ground Motion Prediction Equations 
(AB’03, BA’06, AB’06, Kanno’06)

Global ShakeMap (GSM). Predictive ShakeMaps now 
available for all M>5.5 earthquakes in the world (for 
ShakeCast as well). Primary use is for PAGER 
(Prompt Assessment of Global Earthquakes for 
Response), but good for anyone with global assets.



SOFTWARE: 
IN DEVELOPMENT

Uncertainty Quality Indicator (Letter Grade) based 
on average uncertainty

Experimenting with duration (Arias Intensity & 
CAV) parameters





Grid uncertainty value,  Vs30

Example of grid.xml file with all lat/lon pairs, parametric
data, uncertainty, Vs30, etc.



GOOGLE EARTH KMLS



Northridge ShakeMap in Google Earth (KML Format)



Northridge ShakeMap in Google Earth (KML Format)



Northridge ShakeMap in Google Earth (KML Format)



Northridge ShakeMap in Google Earth (KML Format)



Northridge ShakeMap in Google Earth (KML Format)









U.S. OPERATIONS

Robust regional systems in No. & So. California, Utah, Nevada, 
Washington/Oregon, Anchorage.

Developmental systems in Central US, Alaska, Puerto Rico, Northeast.

NEIC in Golden running ShakeMap for Hawaii & Anchorage.

NEIC began backup plans for all Regional ShakeMap Implementations (fail 
safe conditions).

NEIC Global ShakeMap (GSM) automatically produced for all M>3.5/4.0 
events in US and M>5.5 globally (uses “Did You Feel It?” intensity 
constraints).



INTERNATIONAL 
OPERATIONS

V3.2 has Download Tracking:
 us, .mx, .ch, .pt, .tr, .kr, .es, .de, .ro, .gr, .it, .no, .ca, .cn

Italy: operational nationwide by INGV since 2006 (M>3)

Norway: Implemented for testing & Development

Switzerland [Operational]

Turkey [Operational/Development]

Romania [Operational / Development]

Greece, Egypt   [In Development]



INTERNATIONAL 
OPERATIONS

V3.2 has Download Tracking:
 us, .mx, .ch, .pt, .tr, .kr, .es, .de, .ro, .gr, .it, .no, .ca, .cn

Italy: operational nationwide by INGV since 2006 (M>3)

Norway: Implemented for testing & Development

Switzerland [Operational]

Turkey [Operational/Development]

Romania [Operational / Development]

Greece, Egypt   [In Development]



ShakeMap Uncertainty

Uncertainty computed at 
each lat/lon grid cell based 
on distance from stations, 
magnitude, fault dimension 
& uncertainty in computing 
distance to each point on the 
map.

Letter “Grade” based on 
average uncertainty over 
each map (Imm>VI, land)   
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M7.6 Koceli, Turkey, Earthquake
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ShakeCast 2.0

Public Release Nov, 2007 (at 
Earthquake Research Affiliates 
Conference, Caltech, Pasadena)

ShakeCast Fact Sheet hot off 
the press...

Automatic delivery and use of 
ShakeMap for Critical Users

ShakeCast “Lite” for scientists 
and casual users (it’s also less 
filling).



ShakeMap/ShakeCast Flowchart
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ShakeCast Version 2.0 
Basics

Software: PERL, Apache, MySQL, PHP (all Open Source)

Hardware (Windows OS). 7x24 & hardened environment.

Internet & Exchange files are XML

Installation via Install Wizard, scripts & tutorials

Configuration with tools & GUI.

Setup with import tools & GUI: Import databases of Facilities  
Fragilities, Users, Notification profiles from CSV files/
spreadsheets. 



ShakeCast Web “Portal”



ShakeCast Web “Portal”

No Damage

Dam. Possible
Sign. Dam. Poss.

Sig. Dam. Likely











Google Earth



ShakeCast

Special capabilities for 
First Responders.

Locate donut shops with 
a low likelihood of 
damage!







ShakeCast V2.0 Installation Wizard

2.0

2.0



ShakeCast Installation Tutorials

(there are also separate Facility & Notification tutorials)



ShakeCast Installation Tutorials

(there are also separate Facility & Notification tutorials)



ShakeCast 
Manuals
(Online)

• User’s Guide
• Installation Guide
• Technical Manual
• XML, Databases
• FAQ

(sign up to receive a 
hardcopy)



General Background:

ShakeCast Fact Sheet:   
6-Page Overview for 
potential users



Technical Information:

 Earthquake Spectra Article (in review)



http://earthquake.usgs.gov/shakecast/

http://earthquake.usgs.gov/shakecast/
http://earthquake.usgs.gov/shakecast/
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ShakeCast 
“Lite”
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NCSC PN NV

AKUT GLOBAL

ShakeCast 
“Lite”ShakeCast “Lite”

  Do you really want to run ShakeCast???



ShakeCast & ShakeCast “Lite” Users
 

???   
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  California Department of Transportation 
 (Caltrans)  

Responsible for 11,000 overpasses & bridges spread
throughout the State.

   California Dept of Water Resources, 
 Div. of Safety of Dams

Responsible for  over 1,200 dams statewide.
 

Los Angeles Unified School District, 
Responsible for over 700,000 K-12 students, 100,000 
employees, 13,500 buildings, and 1,100 schools and 
offices. Students and schools are spread across 704 
square miles. LAUSD buildings are integral to the 
emergency operations of the city of LA, because 
school facilities will serve as emergency shelters to 
be managed by the Red Cross. 

Sample of Current ShakeCast/ShakeMap Users



 

ShakeCast: Facilitating the Use of ShakeMap for 
Post-Earthquake Decision-Making and Response 

within Caltrans 

David Wald & Kuo-wan Lin
U.S. Geological Survey, Golden, CO

Bruce Worden
U.S. Geological Survey, Pasadena, CA

Loren Turner
 Caltrans, Sacramento, CA
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3 Year Funding from Caltrans for ShakeCast 
Version 2.0:

•  RSS Feed for redundant delivery
•  Improved Database & Damage Vulnerability functions
•  Operator/User Web-Interface
•  Interface for visualization (e.g., Google Earth, GIS)

   

ShakeCast: Version 2.0 Development

ShakeCast “Lite” 

•  Auto-download & Use of ShakeMap Products
•  Simple to implement; no overhead in use (even some

 scientists can figure it out)



ShakeCast at Caltrans
 Automatic delivery of 

ShakeMap products to 
Caltrans.

 Automatic analysis of 
potential bridge damage 
state based on Basoz & 
Mander methodology using 
ShakeMap peak spectral 
accelerations.

 Email/Page bridge 
inspection prioritization lists.



Example ShakeCast Notification (Caltrans)



Example ShakeCast Notification (Caltrans)



Example ShakeCast Notification (Caltrans)
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ShakeOut Scenario & 
ShakeMap/ShakeCast?
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PAGER: 
Prompt Assessment of Global 
Earthquakes for Response



Population Per Intensity

Seismic Intensity

Reported Intensities

PAGER



How USGS NEIC uses ShakeCast



Other 
ShakeCast 
Uses:

Global 
Cities



Other 
ShakeCast 
Uses:

Nuclear
Power 
Plants



ShakeCast: Ongoing & Future Improvements:

• Additional predefined facility structure types   
& vulnerability functions, including pipeline, 
liquefaction, & landslide potential.

Modified HAZUS damage state estimates to 
accommodate ShakeMap peak motion and   
grid-based uncertainty values explicitly for     
loss uncertainty.

In addition to maps, 2-D profiles for pipeline 
corridor views.

Enhanced GIS import options (currently via 
import XML).



ShakeCast: Ongoing & Future Improvements:

• Associate specific structures with co-located seismic 
instruments such that recorded data is used 
preferentially over ShakeMap interpolated shaking 
values there (mostly implemented)

• Support for LINUX/UNIX OS (implemented, but not      
yet supported)

• Improved re-notification logic, allowing flexibility in 
conditions for re-alerting (for example, if damage state 
changes at particular facilities).

• Optional updates of the software via RSS feed from 
USGS web servers (implemented)

• Redundancy above & beyond USGS Earthquake 
Program Web servers. 



Conclusions
• ShakeCast for:

 Automatic retrieval of ShakeMap products.

 Rapid assessment of damage likelihood to 
widely distributed facilities.

 Notifications with specific, customized 
content to relevant responders. 

 Generalized loss approach suitable to all 
types of infrastructure and facilities.

 Version 2.0 now available, with simplified 
use and installation, implementation. 

 Try ShakeCast “Lite” now -  ShakeMap 
product delivery via an RSS Reader 

All available at:  

http://earthquake.usgs.gov/shakecast

http://earthquake.usgs.gov/shakecast
http://earthquake.usgs.gov/shakecast

