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Infrastructure Interdependency ....
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Aircraft Crash Scenario




Interdependency

Interdependent Event

Event
e.g. Earthquake e.g. Flooding
e.g. Power sector e.g. Transportation sector
e.g. Ontario e.g. Quebec
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Interdependency vs. Interoperability

Interdependent Event

Event Ea Es
System
. SA SB
Agencies
Regions \—/
Solutions
Databases Interoperable System
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A “System of Systems” Perspective

Rindali et. al. 2003
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Dimensions of Infrastructure Interdependencies

Rindali et. al. 2003
Infrastructure
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Research Objectives

1. Investigate the location based infrastructure interdependency
(LBII)

2. Investigate the system interoperability for emergency responses
3. Use of the scenario driven approach for analysis and experiment
4. Develop a spatial decision support system prototype
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LBIl — An Interoperability Perspective

e Data Level
— Data/Sensor networks for data collection

 Information Level
— Modeling tools as well as their integration

 Knowledge Level
— Knowledge base construction

e System Level
— distributed spatial decision support system
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Spatial Decision Support System

v

Data/Sensor Networks

v

Inf ation

Modeling Tools and Integration
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LBIl — Tools

* Sensor Network Tools

 Event Modeling Tools

 Knowledge Construction Tools

o Spatial Visualization and Integration
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Sensor Network Concept




Sensor Networks
- Integrated sensing approach
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Sensor Web Concept: NASA/GSFC: 2000 Survey of Dlstrlbuted Spacecraft Technologies and Archltecturesfor NASA’s
Earth Science Enterprisein the 2010-2025 Timeframe
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ISIES Sensor Web Project
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GeoSWIFT: Sensor Web Information System
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LBIl — Tools

* Sensor Network Tools

 Event Modeling Tools

 Knowledge Construction Tools

o Spatial Visualization and Integration
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Scenario — Flooding

* On October 15 and 16, 1954, Hurricane Hazel struck the
Toronto area.

» Extreme event with wind of up to 80 miles per hour and heavy
rain.

81 people died and over 4,000 families were left homeless in
Ontario.

* The total cost of the destruction in Canada was estimated at
$100 million, the equivalent of about one billion dollars today.

« Recorded as the most devastating event in the City’s history.
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Event Tree

Abdalla, York U

Analysis

Hurricane Hazel,
Toronte10015/1954
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Elevation (ft)

Elevation (ft)

Hydraulics Modeling - HEC-RAS

Abdalla, York U

Geom: Humber River Simulation Project
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Hydraulics Modeling - HEC-RAS

Abdalla, York U
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Fuzzy Logic based Flood Modeling
Simonovic, UWO
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Medway Creek — 500 yr flood




Flood Impact to Housing
Simonovic, UWO
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Modeling of flood impact to civil
Infrastructure (roads, dams and
dikes etc) — Prof Chen, CU

Bridge Pier, ...

Self weight

Additional support

Tipping if
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- : Consequence of failure as
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Modeling of flood impact to civil
Infrastructure (roads, dams and
dikes etc) — Prof Chen, CU

Embankment Embankment
wall wall

Initiation of the scouring Scouring process during an extreme event




Dispersion Modeling
- Prof Jenkins, York U

Urban Fire Modeling
— Geographic factors
— Atmospheric parameters
— Environmental parameters

Examples:

1. Fire Modeling Fire Model

2. Tree Burning Tree Fire

3. Forest Fire Modeling Forest Fire
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LBIl — Tools

* Sensor Network Tools

 Event Modeling Tools

 Knowledge Construction Tools

o Spatial Visualization and Integration
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LBIl — Tools

* Sensor Network Tools

 Event Modeling Tools

 Knowledge Construction Tools

o Spatial Visualization and Integration
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A Map View: Vancouver Earthquake Scenario
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An Example of Extreme Weather Scenarlo
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Who Should 1 Call ?
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For more information about our project,

www.geoict.net/JIIRP/JIIRP.htm
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