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ÇRisk Assessment ïhow to monitor in real time?

Ç Impactïwhat are the short-term and long-term impacts?

ÇHazard Mitigation ïhow to minimize negative consequences?

Ç Invest less in physical infrastructure

Ç Identify the governing solutions

ÇAssess the system-wide impact

ÇHow to retrofit ? In what order? 

ÇHow to avoid complete disruption?

Research Overview
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ÇResilience: human-centric perspective

Ç Interdependence: peopleand physical infrastructure

ÇCreate the notion of adaption in people

ÇMake people more proactive instead of being reactive

ÇHow to leverage socialand information networks?

ÇHow people are making decisions?

ÇHow decisions are being changed?

ÇHow to disseminateinformation?

ÇLarge-scale modeling of real-world networks

Research Questions
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ÇMarch 2-3, 2012 tornado outbreak

ÇSmall towns in southern Indiana 

ÇThe recovery effort is ongoing

Post-Tornado Recovery
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Post-Tornado Recovery

5

Satish V. Ukkusuri

Resilience of Socio-Technical Systems in Disasters

World Bankôs Global Facility of Disaster Risk Reduction (GFDRR)

65

69

36

N = 5

36

57

50

41

23

17

N = 5

42

68

66
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Density 0

Homophily:Gender 0.60

Homophily: Age 397.40

Heterogeneity:Gender 0.64

Heterogeneity:Age 12.66

Network Measures Value

Density 1

Homophily:Gender 0.60

Homophily: Age 451.00

Heterogeneity:Gender 0.64

Heterogeneity:Age 21.12
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ñDenser Networks, Faster Recoveryò

ñGeographic Proximity, Faster Recoveryò

Sadri, A.M., Ukkusuri, S.V., Lee, S., Clawson, R., Aldrich, D., Sapp-Nelson, M., Seipel, J., and Kelly, D. "The Role 

Social Capital, Personal Networks and Early Responders in Post-disaster Recovery and Resilience." (under review)



Hurricane Sandy Evacuation
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Ç Individuals are more likely to evacuate:

Å(+) Larger network size

Å(+) Higher Heterogeneity (gender)

Å(+) Longer length of relationship 

Reachability

Strength

Diversity

Sadri, A.M., Ukkusuri, S.V., Gladwin, H. (2016). The Role of Social Networks and 

Information Sources on Hurricane Evacuation Decision Making. Natural Hazards Review 



Ç~ 52 M tweets

Ç~ 13 M users

ÇOct 14 -Nov 12, 2012 

ÇDisaster Communication Networks

Hurricane Sandy Crisis Communications
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Information Spreading Capacity
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Information Spreading Capacity  ~  power law

ñFewer Nodes with Higher Capacity, Many Nodes with Less Capacityò



Information Spreading Capacity
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