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• Background on the USGS real-time Earthquake Information System

• ShakeMap Ingredients

• ShakeCast for Planning & Response
o Background
o Uses & Users
o Specific Role of ShakeCast for Transportation  

• Earthquake Scenarios

Outline



Courtesy of Lisa Wald, USGS



USGS Earthquake Program/NEIC Web Presence

First ‘Product’ = Earthquake location & magnitude: Available within 
< 3-8 mins domestically & < 15 mins globally. Other products then follow…



Plus, feeds, API’s, Alerting
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PAGER (Prompt Assessment of 
Global Earthquakes for Response)ShakeCast

ShakeMap“Did You Feel It?”



ShakeMap

Magnitude 6.0 2014
South Napa, CA



“Did You Feel It?”  

Wald et al., 1999, Earthquake SpectraInstrumental Intensity Scale

Magnitude 6.0 2014
South Napa, CA



Magnitude 6.0 2014
South Napa, CA



Magnitude 6.0 2014
South Napa, CA

Magnitude 5.8 2011 
Mineral, VA



Seismic stations for ShakeMap



Magnitude 6.0 2014
South Napa, CA



M5.1.0 8.9.2020
Sparta, NC

ShakeMap



M5.1.0 8.9.2020
Sparta, NC
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Overview: What is ShakeCast? 

• Open-source USGS software; user 
installs (or USGS hosts).

• Automatically retrieves ShakeMap & 
compares shaking levels with unique 
facility fragilities.

• Generates & delivers report of 
inspection priorities (hierarchical lists of 
facilities likely impacted).

• Sends notifications & reports to 
specified personnel/responders.

• Raises post-earthquake situational 
awareness in first min. to hrs. following 
an earthquake.



ShakeCast Schematic 13,157 State Bridges
(Modified Hazus SA 1.0 sec)

380 Buildings
(Hazus - PGA)

13,082 Local Bridges
(Hazus SA 1.0 sec)

345 Notification recipients

• District Maintenance and Construction
• Traffic Management Centers
• District & Headquarters Emergency Ops Centers
• Structure Construction
• Structure Maintenance & Investigations
• Executive Management
• Public Affairs

Three Strategies for ShakeCast
“Instances”:
• In-house hardware
• Cloud-hosted 
• USGS Cloud Hosted





ShakeCast: Sample Critical Users

Transportation Business

Education

Engineering

Critical Facilities

Agencies

Lifelines/Utilities

Emergency Management

LA



SHAKECAST WORKBOOK: FOR FACILITIES, FRAGILITIES, NOTIFICATIONS



2018 Long-term National 
Seismic Hazard Map

27K Bridges

8K Bridges

8K Bridges

25K Bridges

3K Bridges

4K Bridges

23K Bridges

54K Bridges

24K Bridges

615K Bridges

Transportation Pooled Fund (TPF)



[Courtesy: Loren Turner, Caltrans]



Federal Highway (FHWA) National Bridge Inventory (NBI)
 Parsed directly into ShakeCast fragility look-up tables







10,400 bridges 

Reporting Region

Chris Engelbrecht, Asst. to the Chief Safety and Operations Officer,  MoDOT
Michael White, Emergency Management Coordinator, MoDOT







ShakeMap ShakeCast



Mag 6.0 Napa, August 2014

ShakeCast identified  the 9 bridges that 
sustained minor damage.  They were in the 
top 40% of a list of 87 total.  Over 2,700 
state bridges were in the ShakeMap region.

Courtesy L. Turner, Caltrans



Fault, seismic data Fault, Seismic data



1906 Great San Francisco Earthquake (M7.8)

U.S. ShakeMap Atlas (>15,000 ShakeMaps from 1900 to present)



USGS National Seismic Hazard Map & Example Scenarios  ( >800 available online)

Cascadia

Hayward

Verdugo Hills

Virginia

New Madrid

El PasoFlagstaff

Salt LakeCityIdaho Pennsy. New York









ShakeMap ShakeCast



SHAKECAST WEB TOPOLOGY
PDL

JSON

OKDOT
US F&W Service
LADWP
JPL/NASA

IAEA
LAUSD
Degenkolb

IDOT
MO DOT
USNRC
VA
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usgs.github.io/shakecastshakecast-help@usgs.gov

Questions? 
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