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Motivation

 Incident occurs
 Hundreds to thousands of 

impacted service providers 
across most critical 
infrastructure and key 
resource (CIKR) sectors

 Resources needed to
 respond
 recover
 Restore

are beyond normal scope
 possibly beyond planned 
scope
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IRAPI

 Infrastructure Resource Allocation and Prioritization for 
Incidents

 Previously Known As:
 Dynamic Prioritization Methodology (DPM)
 Prioritization of Resources for Infrastructure Systems Mitigation 

(PRISM)

 Earthquake Model (2012)
 Focus on Emergency Response Resources

 Hurricane Model (2013‐14)
 Focus on Lifeline Infrastructures
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IRAPI Framework
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IRAPI Framework

 Hurricane Model Parameters: resources needed for purpose p 
at time t in area of responsibility a are a function of
 Emergency Response Posture

 Do you have a plan?
 Is it practiced?
 Is it the top concern?

 Population Density
 Infrastructure Density
 History
 Parameters of the Event
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Population as a Proxy

 Glover & Simon, 1975
 Infrastructure Density = 

f(Population Density, GDP)
 Used national data for 115 

countries
 Excluded island nations of 
Hong Kong, Singapore, 
Malta

 Found strong correlations
 r2 of 0.83 for all roads
 r2 of 0.88 for paved roads
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Population as a Proxy

 Examined infrastructure data for lifeline infrastructures
 Roads
 Electric Power
 Petroleum Fuels
 Hospitals

against population density at the county level within the US
 Question: Can we replicate the correlations shown by Glover 

and Simon
 on smaller geographic scales?
 for other infrastructures?
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Population as a Proxy

Sector Unit Density Area Population / 
sq mi

Exclusions/inclusions (other 
than nulls)

Electric Power Transmission 
Line miles / sq mi

Service Area 0.74 IOUs only

Generation Plant
Operating 
Capacity / sq mi

Service Area 0.78 IOUs only

Healthcare Hospital beds / 
sq mi

County 0.81 None

Petroleum 
Fuels

Terminals / sq mi Modeled 
service area

0.78 None

Transportation Road miles / sq
mi

County 0.87 16 counties with highest 
population density
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Resource Allocation and Resilience
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pplication and Path Forward

Use in Real Time
 Superstorm Sandy

Refinement in the field
 Interaction with GA and SC for validation and metrics

Implementation at the laboratory
 Incorporation of model into NISAC analytic process for planning
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