
Household Evacuation 
Behaviour during Wildfires and 
Considerations for Emergency 
Communication

Erica Kuligowski, PhD
Vice-Chancellor’s Senior Research Fellow
School of Engineering
RMIT University (Melbourne, Australia)
erica.kuligowski@rmit.edu.au

mailto:erica.kuligowski@rmit.edu.au


Acknowledgment of Country

I would like to acknowledge the Wurundjeri people 
of the Kulin Nation as the Traditional Owners of the 
land on which the University stands. I respectfully 
recognise Elders past, present and future.



Erica Kuligowski, PhD

V-C’s Senior Research Fellow in the School of Engineering 

Background: fire protection engineering (BS, MS) and sociology (PhD)

Prior -- 18 years at the National Institute of Standards and Technology’s 
Engineering Laboratory, NIST (Maryland, USA)
 Interdisciplinary disaster studies – impact of the hazard on the 

community (buildings, infrastructure systems, and the people)
 High impact events: building fires, wildfires, hurricanes, and tornadoes
Expertise: decision-making and response behaviour of people under 
imminent threat, emergency communications, and evacuation modelling



2 Key Take-aways: Understanding 
household evacuation behaviour is…

• Possible 
• Essential 

…in order to protect WUI communities from harm in 
future fire emergencies.



In a perfect world… 

Threat / 
Risk 

Perception



Instead…



Not just in the news, but the focus of 
wildfire studies as well…



Decisions/behaviours along the 
evacuation timeline

Evacuation
decision

Destination 
choice

Mode choice Route 
choice

Departure 
actions/time



Factors  Threat/risk 
perception + Decision to 
evacuate



Evacuation warnings/orders

• What should be said?  MESSAGE 

• Who should ‘say’ it? SOURCE

• How should it be ‘said’? STYLE

• Who are the populations you are trying to reach?



Emergency communication, cont.

• What other information can be sent? MAPS / VIDEOS

NSW – fires near me

VicEmergency

Kuligowski, E.D., Dootson, P., &  Murray, S. 2021. EMPA 
Presentation: Efficacy of videos in natural hazards to improve 
knowledge, signal risk, and promote protective action



Emergency communication, cont.

• How can you deliver the message(s) to these 
populations? PLATFORM/CHANNEL



Timing: When to warn?



Certain subpopulations may need 
additional prompting:

• Demographics (e.g., men)

• Higher levels of home 
preparation, no plan

• Low self-efficacy (perceived 
inability to take action that 
will minimise risk)

• Perceived knowledge about 
fires, experience with fires

Reference: Folk, Kuligowski, Gwynne, and Gales. 2019. A 
Provisional Conceptual Model of Human Behavior in 
Response to Wildland-urban Interface Fires, Fire Technology



Indication of the importance of previous 
experience…
Awareness: "After losing our home in the Tubbs fire and evacuating in less than 
10 minutes from waking up, I felt informed about the Kincade Fire"

Preparedness: "Much of my attitude and preparedness is due to the more 
sudden and immediately threatening experience with the Tubbs fire, where 
flames were visible from my home"

Evacuation decision: “There are few roads out and they became gridlocked in 
the 2017 firestorm so we prefer to leave proactively.”

Departure timing: “I was still traumatized by a much closer call with the 2017 
Tubbs Fire, so I did not hesitate to evacuate when the order was given”

Kuligowski, E.D., Zhao, X., Lovreglio, R., Xu, N., Yang, K., Westbury, A., Nilsson, D., & Brown, N. Modeling Evacuation 
Decisions in the 2019 Kincade fire in California, Safety Science (in review).



Certain subpopulations may need 
additional assistance/support:
• Demographics (e.g., older individuals, lower income)
• Lack of a social network
• Responsibilities (e.g., livestock, pets, family/friends’ carer, job)

https://naturaldisaster.royalcommission.gov.au/publicat
ions/html-report/chapter-12

https://ajem.infoservices.com.au/items/AJEM
-30-02-08

https://ajem.infoservices.com.au/items/AJEM-30-02-08


There are gaps in our understanding of 
household evacuation behaviour, e.g., 
• Nuances of some factors (knowledge, experience, etc.)
• Individual and group behaviours within the household
• Perspectives from multiple population types (e.g., McGee’s work 

with First Nations)
• How the factors work together – if someone is of a particular 

gender but has had a traumatic experience with a previous fire?
• Factors that influence other decision-points in the timeline – e.g., 

delay/preparation time, intermediate trips, route choices, 
destinations, etc.

Reference: Kuligowski, E.D., 2020.  Evacuation decision-making and behavior in wildfires: Past research, current challenges and 
a future research agenda. Fire Safety Journal



To fill these gaps:

Project 2: Evacuation movement during wildfire
Project 1: Data collection on entire wildfire 

evacuation timeline and model development



Conclusions

• It is possible to better understand human behaviour in response to fire –
the field has been studying wildfire evacuation for decades

• It is essential to understand response behaviour to improve:
• Emergency communication strategies
• Evacuation timing/decision-making during fires
• Evacuation planning, including protection strategies
• Training/education (even targeted campaigns); empowering proactive 

residents
• Additional research is needed to reach our goal: protecting WUI 

communities from harm during wildfires



Thank you!

erica.kuligowski@rmit.edu
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Links to news articles (Slide 6, 13, 14)
https://www.theunion.com/news/we-should-have-been-more-prepared-thousands-evacuate-from-the-river-fire/

https://www.nytimes.com/2021/08/07/us/dixie-fire-greenville-taylorsville-residents.html?smid=em-share

https://www.latimes.com/california/story/2019-10-26/thousands-fleeing-kincade-fire-face-heavy-traffic-and-long-gas-
station-lines

https://www.lakecountrycalendar.com/news/interior-b-c-emergency-animal-shelter-overcrowded-asking-for-help-
amid-wildfires/

https://www.nbcnews.com/news/us-news/nurses-fleeing-fast-moving-camp-fire-scramble-save-patients-themselves-
n934961

https://www.bloomberg.com/news/articles/2021-08-06/california-advises-evacuating-wildfire-hotspot-at-first-sign-of-
danger

https://www.bendigoadvertiser.com.au/story/5752065/cfa-survey-shows-victorians-in-bushfire-areas-underestimate-
risk/

https://www.theunion.com/news/we-should-have-been-more-prepared-thousands-evacuate-from-the-river-fire/
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nytimes.com%2F2021%2F08%2F07%2Fus%2Fdixie-fire-greenville-taylorsville-residents.html%3Fsmid%3Dem-share&data=04%7C01%7Cerica.kuligowski%40rmit.edu.au%7C4c471fd27f374350417808d95a137aed%7Cd1323671cdbe4417b4d4bdb24b51316b%7C0%7C0%7C637639862232856546%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=cshxeRYr9fem%2BsvqH184xdcMEPhKlpsjr3PFR8nvtQI%3D&reserved=0
https://www.latimes.com/california/story/2019-10-26/thousands-fleeing-kincade-fire-face-heavy-traffic-and-long-gas-station-lines
https://www.lakecountrycalendar.com/news/interior-b-c-emergency-animal-shelter-overcrowded-asking-for-help-amid-wildfires/
https://www.nbcnews.com/news/us-news/nurses-fleeing-fast-moving-camp-fire-scramble-save-patients-themselves-n934961
https://www.bloomberg.com/news/articles/2021-08-06/california-advises-evacuating-wildfire-hotspot-at-first-sign-of-danger
https://www.bendigoadvertiser.com.au/story/5752065/cfa-survey-shows-victorians-in-bushfire-areas-underestimate-risk/


Links to graphics (Slide 18)

https://time.com/longform/australia-bushfires-photos/; 

https://www.rnz.co.nz/news/world/406661/australia-fires-evacuation-call-stepped-up-as-crisis-worsens;  

https://www.domain.com.au/news/australia-bushfires-holiday-home-refunds-in-focus-after-thousands-
evacuated-920164/;

https://www.independent.co.uk/news/world/australasia/australia-wildfires-evacuation-batemans-bay-new-
south-wales-a9276901.html

https://time.com/longform/australia-bushfires-photos/
https://www.rnz.co.nz/news/world/406661/australia-fires-evacuation-call-stepped-up-as-crisis-worsens
https://www.domain.com.au/news/australia-bushfires-holiday-home-refunds-in-focus-after-thousands-evacuated-920164/
https://www.independent.co.uk/news/world/australasia/australia-wildfires-evacuation-batemans-bay-new-south-wales-a9276901.html
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