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BACKGROUND

Tornado, Gifford ILHurricane, Buras LA

Á Infrastructure services are critical for disaster response & recovery activities

Á Full availability of infrastructure services in need will lead to faster recovery

Which community can recovery more quickly?



Introduction

Á Multidimensional infrastructure layers and multi-tier service provision

Á Seven principal layers
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NEEDS & OBJECTIVES

- Nature of interrelationship between infrastructures and cities/communities

- Nature of infrastructure interdependency

- Which are most critical and vulnerable infrastructure services

- Where these infrastructure services will be interrupted

- Level of needs for these infrastructure services

Mitigation strategies to; 

- Minimize areas of infrastructure service disruption

- Allocate available infrastructure services

UNDERSTAND

IDENTIFY

DEVELOP



1) Oh, E. H., Deshmukh, A., and Hastak, M. (2013). ñCriticality Assessment of Lifeline Infrastructure for Enhancing Disaster Response.ò Natural Hazards Review, American Society of Civil Engineers, 14(2), 

98ï107. 

Prior Research Works

Á Criticality Assessment

o Step 1: Activity Analysis

o Step 2: Infrastructure Analysis (Zone of Influence)

o Step 3: Assistance Level of Infrastructure

o Step 4: Calculation of Relative Level of Criticality

6

INTERRELATIONSHIP BETWEEN INFRASTRUCTURES AND ASSOCIATED COMMUNITIES



1) Rae Zimmerman, ñDecision-making and the Vulnerability of Critical Infrastructure,ò Proceedings of IEEE International Conference on Systems, Man and Cybernetics, edited by W. Thissen, P. Wieringa, 

M. Pantic, and M. Ludema, The Hague, The Netherlands: Delft University of Technology, 2004.

2) Rae Zimmerman and Carlos E. Restrepo, ñThe Next Step: Quantifying Infrastructure Interdependencies to Improve Security,ò International Journal of Critical Infrastructures, 215-230, 2006. 

Prior Research Works

Á Quantifying interdependencies among infrastructures: 

o Ratio of causing vs affected by failure

o Duration of service disruption
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INTERRELATIONSHIP AMONG INFRASTRUCTURES (INFRASTRUCTURE INTERDEPENDENCY)

Type of Infrastructure # of Times Infrastructure 
caused failure of other 

infrastructure

# of Times infrastructures 
was affected by other 
infrastructure failure

Ratio of causing vs 
affected by failure

Water mains 34 10 3.4

Roads 25 18 1.4

Gas lines 19 36 0.5

Electric Lines 12 14 0.9

Cyber/Fiber optic/ 
Telephone

8 15 0.5

Sewers/ sewage 
treatment

8 6 1.3

Affected Infrastructure T(i)/T(e) 

Transit-electrified rail (NYC) 1.3

Traffic Signals (NYC) 2.6

Water Supply (Cleveland, OH) 2.0

Water Supply (Detroit, MI) 3.0

NOTE: T(e) is the electric power outage duration and T(i) is the affected infrastructure outage duration 
Total power outage duration = 42 ~ 72 hours



Proposed Multidimõl. Infrastructure Framework

8

OVERVIEW

Step 1: Data Collection
Step 2: Assessment of Infra. 

Demands and Service Supply Chain
Step 3: Mapping Zone of Influence 

and Estimate Level of Service

Step 4: Simulation of Infrastructure Service Flows 
in Post-disaster scenario

Step 5: Gap Assessment to Identify 
Blind Spots of Infra. Services
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