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A Introduction

A Prior Research Works
0 Interrelationship between infrastructures and associated communities
o Interrelationship among infrastructures (Infrastructure interdependency)

A Proposed Multidimensional Infrastructure Framework
o Step 1: Data collection
0 Step 2: Assessment of infrastructure demands and service supply chain
o Step 3: Mapping Zone of Influence (Zol) and estimate Level of Service (LoS)
o Step 4: Simulation of infrastructure service flows in post-disaster scenario
0 Step 5: Gap assessment to identify blind spots of infrastructure services
o0 Step 6: Development of mitigation strategies

A Conclusion and Future Research
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BACKGROUND
A Infrastructure services are critical for disaster response & recovery activities
A Full availability of infrastructure services in need will lead to faster recovery

Which community can recovery more quickly?

SRS

Hurricane, Buras LA Tornado, Gifford IL

1) Environmental Protection Agency (2005), http://archive.epa.gov/katrina/web/html/ PURDUE

2) The NewsGazette (2013), http://www.nexgsizette.com/news/local/20D8-20/federalfundshelp-gifford-water-planttower.html UNIVERSITY




BACKGROUND
A Multidimensional infrastructure layers and multi-tier service provision

A Seven principal layers
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w Civil Infrastructures

« Civic Infrastructures

W Social Infrastructures

@ Financial Infrastructures

@ Environmental Infrastructures
“ Educational Infrastructures

@ Critical Infrastructures

|—— Infrastructure dependency within a Layer

Infrastructure interdependency between Layers

f Zone of Influence (Zol)

Civil Civic Social Financial Environmental Educational
Utility Systems Emergency NGOs Disaster Funds Mangroves Training
Agencies - .
Water, Gas, gencie Religious Centers Insurance Debris Site Programs
Electrici hools, Hospital
ectricity Schools, Hospitals Households Donor Funds Forests Feedback
Transportation Police, Governance Mechanisms
Systems
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NEEDS & OBJECTIVES

UNDERSTAND
O - Nature of interrelationship between infrastructures and cities/communities
- - Nature of infrastructure interdependency

IDENTIFY

- Which are mostritical and vulnerable infrastructuigervices
Q - Where these infrastructure services will be interrupted

- Level of needs for thegafrastructureservices

DEVELOP

\ Mitigation strategiesto;
\ - Minimizeareas of infrastructure serviaisruption

- Allocateavailable infrastructure services
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INTERRELATIONSHIP BETWEEN INFRASTRUCTURES AND ASSTKESATED C
A Criticality Assessment
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INTERRELATIONSHIP AMONG INFRASTRUCTURES (INFRASTRNOBINRE N
A Quantifying interdependencies among infrastructures:

Affected Infrastructure T(@)/T(e)

Transitelectrified rail (NYC) 1.3
Traffic Signals (NYC) 2.6
Water Supply (Cleveland, OH) 2.0
Water Supply (Detroit, Ml) 3.0

NOTE: T(e) is the electric power outage duration andslihe affected infrastructure outage duration
Total power outage duration = 42 ~ 72 hours
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M. Pantic, and M.Ludema The Hague, The Netherlands: Delft University of Technology, 2004.
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Proposedviu | t I lofmasinucture Framework
OVERVIEW

_ : Step 2: Assessment of Infra. Step 3: Mapping Zone of Influence

2ol and LoS of Infrastructuresin pre-disaster Zol and LoS of Infrastructures in post-disaster  High LoS.

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

Step 4: Simulation of Infrastructure Service Flo
in Postdisaster scenario
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