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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  

• Priority Routes
• Shakecast Model Examples 
• How Does Shakecast Impact Damage Assessments?
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PAGER (Prompt Assessment of 

Global Earthquakes for Response)
ShakeCast

ShakeMap“Did You Feel It?”
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Seismic stations for ShakeMap



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 WORKBOOK: FOR FACILITIES, FRAGILITIES, NOTIFICATIONS



[Courtesy: Loren Turner, Caltrans]



Federal Highway (FHWA) National Bridge Inventory (NBI)

 Parsed directly into ShakeCast fragility look-up tables











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



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



usgs.github.io/shakecastshakecast-help@usgs.gov

Questions? 



Earthquake Evacuation Modeling of 

New Madrid Region

Praveen Edara, Daeyeol Chang, Rick Bennett

Study sponsored by MoDOT

Chris Engelbrecht, Mike White, Jen Harper, Missouri DOT



Project Objectives

• Assess evacuation 

performance using simulation 

models

• Identify locations of potential 

bottlenecks in the road 

network

• Estimate delays on major 

evacuation routes

Create transportation network for the NMSZ region

Generate evacuation travel demand

Collect signal and other traffic control data

Develop traffic simulation model of the NMSZ region

Baseline scenario Event (Earthquake) scenario

Household survey Census and other public datasets

OpenStreetMap data Network conversion  

Other scenarios

Measure evacuee and transportation system performance



• Zone 1 of potential mass care 

operational zones developed by 

SEMA/FEMA

• Includes eight counties (Cape 

Girardeau, Scott, Mississippi, 

Stoddard, Butler, New Madrid, 

Dunklin and Pemiscot)

Study Area

(Source: NMSZ Evacuation-MASS Care 

Initiative Overview, 2021)



Survey Administration

• Online survey was open from January 28 to February 21

• 891 responses received
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Q1. Select the county you live in (N= 891)
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Q2. How likely is that you and your family will be impacted by an 

earthquake in the next five years? (N= 880)



Q3. Have you ever experienced an earthquake? (N= 879)
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Q4. If you have experienced an earthquake before, did you 

have any of the following happen to you? (N= 790)
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Property
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Q5. If an earthquake was going to impact your neighborhood, 

what would you be most likely to do? (N= 880)
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Evacuation decision
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Evacuation destination type

Q6. What kind of place would you go to? (N= 655)
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Q7. When do you think you would be most likely to leave to 

your destination after an earthquake? (N= 636)



Q8. Which type of road would you mostly travel on? (N= 647)
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I probably would use the recommended
route

I definitely would use the recommended
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Q9. If officials recommend using a particular evacuation 

route, would you use that route? (N= 649)



Q13. If you have any pets, will you take them with you if you 

evacuate? (N= 650)
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Earthquake Scenario

For the rest of the survey, we want you to imagine that a

catastrophic earthquake of magnitude 8.0 has occurred in the

New Madrid region. This region has experienced severe

infrastructure damage with households losing access to basic

utilities (power, internet, water, gas). A mandatory

evacuation order has been given for your neighborhood.

Please keep this scenario in mind as you answer the

remaining questions.
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Q14. Given the scenario described above, would you 

evacuate? (N= 592)
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Q15. How frequently would you check for updated information 

on the earthquake and/or the evacuation? (N= 592)
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Q16. Which of the following options would you be most 

likely to use to evacuate? (N= 586)
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Q17. Which of the following best describes your home? 

(N= 546)



Q19. Where would you go? (N= 603)



Q20. What route would you take to get there? (N= 539)



Next Steps

• Analyze survey responses

• Build travel demand models using survey data and other public datasets 

(Census, ACS, BTS, etc)

• Generate demand between origin-destination pairs and assign it in 

simulation

• Generate evacuation performance measures

Contact information: 

Praveen Edara, Ph.D., P.E.

Professor and Department Chair

University of Missouri-Columbia

EDARAP@Missouri.edu

573-882-1900

mailto:EDARAP@Missouri.edu

