Chaining Recovery Decision
Support

Andrés D. Gonzalez

Associate Professor, School of Industrial and Systems Engineering,
University of Oklahoma

m M

—
NIST CENTER FOR RISK-BASED COMMUNITY RESILIENCE PLANNING Resilience




Goals and challenges

* High dependency on infrastructure and supply chains networks

* Normal operation: Facilitates governance, safety, wellbeing
* Abnormal operation: Economic loss, health and security issues

* Current concerns
* Accelerated growth (space/demand/technology) and interdependency
* Decentralized information and decision making (modeling/operation/control)

* Multiple scales

* Geographical: local, regional, global
* Temporal: days, months, years

* Natural and anthropogenic hazards
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Seaside (tradeoffs between objectives)

H HH Pareto frontier: Economic Loss in $ vs. Dislocation of different budgets for 500 year event
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MMSA (multilayer / multiscale)

* Recovery of interdependent infrastructure
networks

Performance Statistics Over Time

DECOUPLED
CONSTRAINTS
For each network:
*  Adjacency

*  Flow balance

(a) Water (b) Gas
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L CONSTRAINTS

«  Shared resources
«  Interdependence
*  Co-location

* Crew assignment and scheduling for r—
multimodal transportation restoration
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Joplin (tradeoffs between pre- and post-event
Investments
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Lumberton (hierarchical decision levels

Community-Level Analysis Building-Level Analysis
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perakeeryhior o Total building value loss: $72.34 Million Total building value loss: $30.30 Million .
2-Building characteristics [Total savings after investment: $60.66Million [Total savings after investment: $102.70 Million

3-Fragility/loss curves
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Social and economic equity in infrastructure
networks

Mitigation
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Opportunities and next steps

The Tradeoff Between the Two Objectives
Considering (Fairness and No Fairness)
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