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Feb 2023 – Turkey 7.8



March 2011 – Japan 9.1



Dec 2004 – Indonesia 9.3



Largest Earthquakes by Magnitude



Deadliest Earthquakes



Costliest Earthquakes



Earthquakes Last 30 Days



Nov 2022 – Indonesia 5.6



1811-1812 New Madrid Earthquakes 

December 16, 1811, Northeast Arkansas - 2:15 am 
Magnitude 7.5 (first main shock)

December 16, 1811, Northeast Arkansas - 7:15 am 
Magnitude 7.0 (the “dawn" aftershock)

January 23, 1812, New Madrid, Missouri - 9:15 am 
Magnitude 7.3 (second principal shock)

February 7, 1812, New Madrid, Missouri - 3:45 am 
Magnitude 7.5 (along Reelfoot fault in MO and TN)



At least three additional large aftershocks are inferred 
from historical accounts on December 16 and 17

 These three events were believed to range between 
6.0 and 6.5 and located in Arkansas and Missouri

 This would make a total of seven earthquakes of 
magnitude 6.0–7.5 occurring from December 16, 1811 
through February 7, 1812

1811-1812 New Madrid Earthquakes 



Facts (SEMA SEOP)

 This is a no-notice event impacting multiple states
 The ability to gain access to impacted areas will be limited
 A large number of evacuees will require shelter
 Information demand is extensive, but situational awareness is limited
 Building damage is extensive with large numbers of trapped individuals
Widespread liquefaction damage will amplify impacts
 Flooding will occur due to liquefaction and waterway infrastructure failures
 Casualties will be significant and include medically-complicated survivors
 Aftershocks will extend the response and recovery phases
 Aged, unreinforced masonry buildings and structures are common
 Seasonal weather conditions affect every aspect of response and recovery
 There will be long term impacts to all infrastructure sectors



Assumptions (SEMA SEOP)

 Governor immediately declares State of Emergency and requests federal declaration
 The President will declare a major disaster, making federal assistance available
 Energy and transportation sectors may require support from neighboring states
 The State Emergency Operations Center is not damaged and is fully operational
 Ongoing multiple disasters elsewhere in the country also require resources
 Large scale evacuations, both organized and self-directed, occur
 Immediate support is required to save lives and mitigate damage to property
 Families are separated from each other, including parents from children
 FEMA will be required to adjudicate resource distribution to impacted states
 HAZMAT releases are extensive, response need exceeds available capability
 Large scale evacuation, self-evacuation, and sheltering exceeds capabilities



Estimated Damage to Roads/Bridges

2009 MAE Center Volume II data summarized 
impacts within the 22 highest-impacted 
Missouri counties:
 1,004 bridges damaged or destroyed
 28 airports destroyed
 6.5 million tons of debris created
 842,002 individuals displaced



Bridges



Bridges







Regional Response Objectives

Activate regional response plans
Establish communications
Begin road & bridge assessments
Conduct emergency debris clearance operations
Initiate regional re-routing plans
Determine status of other transportation modes



Assessing Transportation Status

Utilize any available status information
MoDOT inspection team reports
External source reports (MONG, MSHP, EMD’s)
Social media postings (if available)

Generate GIS situation status map
MoDOT Traveler Information Map layer
MoDOT Emergency Status Map layer
Other agency status layers

















Ingress/Egress

Pre-determined emergency routes 
detailed in plan
4 levels of inspection priority
Highest likelihood of viability
Least number of bridge crossings 





Responder & Evacuee Movement

Model potential traffic flow of evacuees/responders
Coordinate route management and mass care plans
Determine roadway limitations
Analyze use options for available routes
Determine alternative transportation options



Earthquake Evacuation Modeling of 
New Madrid Region



Project Objectives

• Assess evacuation 
performance using simulation 
models

• Identify potential bottlenecks 
in the road network

• Estimate delays on major 
evacuation routes
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Project Tasks

• Identify vulnerable links in the road network
• MoDOT data and Other data (e.g., National Bridge Inventory Data)
• Bridge Seismic Screening Tools
• USGS ShakeMap and ShakeCast Data

• Identify alternative routes for each Origin-Destinations
• Conduct household surveys to capture evacuee behavior
• Explore different resolutions of traffic simulation models



Household Survey



Household Survey 

Purpose

• To obtain evacuation-related decisions
– stay/evacuate

– destination choice

– route choice

• Demand generation models will be estimated using 

survey responses 



Survey Administration

• SE survey was open from Jan 28 - Feb 21, 2022
– 891 responses received

• STL survey was open from Oct 6 - Nov 30, 2022
– 194 responses received



Q3. Have you ever experienced an earthquake? (N= 879)
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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)



Q4. If you have experienced an earthquake before, did you 
have any of the following happen to you? (N= 790)
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Q5. If an earthquake was going to impact your neighborhood, 
what would you be most likely to do? (N= 880)

10%

21%

24%

45%

Other

I don't know

Evacuate

Shelter in my home

Evacuation decision



2%

4%

5%

6%

7%

11%

13%

52%

Shelter

Other

Friend's home

Second home/property

No place to go

Hotel/motel/inn

I don't know

Relative's home

Evacuation destination type

Q6. What kind of place would you go to? (N= 655)
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Q. Where would you go to? (N=114)
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3 Days to 1 Week
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Within 1 Day

Evacuation time

Q7. When do you think you would be most likely to leave to 
your destination after an earthquake? (N= 636)



Q. If a mandatory evacuation order was issued, when would you 
most likely leave to your destination after the order was issued? 
(N=112)
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Within 3 hours



Q8. Which type of road would you mostly travel on? (N= 647)

15%
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27%
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I don't know
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Major roads (may have stop lights and
stop signs)

Freeway (on/off ramp and no stop
lights/signs)

Preference of roadway type
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Q. Which type of road would you mostly travel on? (N=112)

12%
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17%

54%
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Local roads

Major roads (may have stop lights or
stop sign)

Freeway (no stop lights/signs)



6%

3%

7%

50%

34%

Choose not to answer

I definitely would not use the
recommended route

I probably would not use the
recommended route

I probably would use the recommended
route

I definitely would use the recommended
route

Q9. If officials recommend using a particular evacuation 
route, would you use that route? (N= 649)



1%

5%

8%

25%

33%

28%
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Q11. About how much fuel is in your household’s primary 
vehicle right now? (N= 643)



11%

41%

48%

I don't know

No

Yes

Q12. Do you think this is enough fuel for you to reach the 
place you think you would evacuate to? (N= 643)



Q13. If you have any pets, will you take them with you if you 
evacuate? (N= 650)

1%

3%

20%

76%
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Yes



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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76%
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Q14. Given the scenario described above, would you 
evacuate? (N= 592)
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Q. From what sources do you expect to receive information related 
to evacuation? (N= 114)
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Q. From what devices do you expect to receive information related 
to evacuation? (N= 114)
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51%

I would not check for updated
information

About once a day

About every 12 hours

About every six hours

About every two hours

About every hour

About every 30 minutes

Q15. How frequently would you check for updated information 
on the earthquake and/or the evacuation? (N= 592)
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Other

ATV

Walk

Emergency Mass Transit

Public Transit

Get a rider from family or friends

Personal Vehicle

Q16. Which of the following options would you be most 
likely to use to evacuate? (N= 586)
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1%
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85%

I don't know

Some other kind of structure

Apartment or condominium

Manufactured home or trailer

Duplex or townhouse

Single family home

Dwelling type

Q17. Which of the following best describes your home? 
(N= 546)



Q18. Do you (or your family) own your residence or do you 
rent? (N= 544)

2%

19%

79%

Other

Rent

Own



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



Q20. What route would you take to get there? (N= 539)
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Q. What route would you take to get to your destination?  (N=105)



Destination choice

Study area
Destination

Destination St. Louis Springfield Arkansas
Kansas City+
Columbia+

Jefferson city

In region
(within eight 

counties) 

Percentage 27.3% 18.1% 19.7% 11.7% 23.2%
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Q. Where would you go? Please enter city name (N=82)

Red dots show destinations that respondents provided



Next Steps

• 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 traffic simulation models

• Generate evacuation performance measures
– Delays, clearance time, bottlenecks
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