
Community Resilience to Wildfires
A network analysis approach by utilizing human 
mobility data

Department of Geography, University at Buffalo
Sep 5, 2023

1

Qingqing Chen (Presenter)
Boyu Wang

Andrew Crooks

The Fourth Spatial Data Science Symposium
Thematic Session: Spatial Data Science for Disaster Resilience 



How well a system can re-establish stability and 
functions from the disruption of a disaster over time 
(National Academies, 2012). 

National Academies, 2012. Disaster resilience: A national imperative. National Academies Press, Washington, D.C. 

1) Which community is more 
resilience compared to others 
and why?

2) Did a community bounce back to 
its original status after a certain 
time or form a new normalcy?

3) What are the similarities and 
differences among communities?

Scale up the concept of 
resilience to a more 

empirical framework that 
can be quantified and 

visualized.

A framework to capture potential impacts of dynamic disruptions of a disaster, especially on collective 
human behaviors to assess a community’s resilience to wildfires in space and time.

Disasters (e.g., wildfires) often results 
in significant effects on the environment, 
wildlife and human population.
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The resilience triangle records the abrupt 
losses in performance of a social unit (i.e., 
CBG) under the disruption of a disaster. 

• Depth: the severity of the disruption
• Length: the recovery time
• Area: the resilience of the social unit. New normalcy



Demographic
information

Socio-economic
status

Built environment
characteristics

Table 1: Description of independent variables



• Cluster 1 (most resilient): smallest % of population stay within 3km; smallest 
area within the wildfire; people are relatively younger

• Cluster 2: the smallest # of housing units; the smallest # of full-time workers, 
highest median household income; people are relatively elder

• Cluster 3 (least resilient): largest area within the wildfire; largest % of 
population stay within 3km; high # of housing units; people are relatively 
elder

Mendocino Complex

Camp

• Cluster 3 (most resilient): smallest area within the wildfire; smallest # of 
housing units & full-time workers; relatively high median household income;

• Cluster 2: relatively small area within the wildfire; relatively small # of 
housing units & full-time workers; 

• Cluster 1 (least resilient): largest area within the wildfire; largest # of 
housing units & full-time workers; highest median household income; people 
are relatively younger



§ Quantifying community resilience is an open research challenge

§ Develops a novel framework to quantify resilience after a disaster based on network 

analysis and human mobility data combined with the concept of resilience triangle

§ Results show community resilience is highly related to socio-economic & built 

environmental characteristics of the affected areas

§ The study paves a way to study disasters & their long-term impacts on society

In summary: 
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