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The HazardThe Hazard
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Probability Characteristics for Set of PBL Parameters and Tracks
(including potential climate variability)

Wind Field – Wind Stresses

Surge Models Wave Models

Water Levels, Overtopping, Loads on Structures, etc.

Winds:
Oceanweather PBL

Offcoast Waves:
WAM/Wavewatch

Nearshore Waves:
STWAVE/SWAN

Local Scale Waves:
Boussinesq - Parametric

Unified Grid
Surge model:
ADCIRC with
wave set-up
(version 46.50)

Coupling

Integration of JPM Probabilities for Inundation Threat

Plus effects on levees
due to waves

Joint Probability Method Joint Probability Method –– Optimum SamplingOptimum Sampling



The 2 primary dimensions for estimation of surge maxima along coast: 
Storm Intensity and Storm Size.   Katrina is about a 400-year storm and Rita is
About a 90-year storm in their areas of maximum effect

NOAA chart with storms versus
intensity only

Chart from ADCIRC simulations
showing that both intensity and
size affect surges at the coast



Plot of estimated cumulative kinetic energy for all storms: 1941-2005.

The Hazard is DynamicThe Hazard is Dynamic



The SystemThe System



Distribution of Types of StructuresDistribution of Types of Structures



PrePre--Katrina Katrina vsvs Authorized ElevationsAuthorized Elevations



Breach Sites and CharacterizationBreach Sites and Characterization



Post Katrina Post Katrina vsvs Authorized ElevationsAuthorized Elevations
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Correlation of Levee Performance and Correlation of Levee Performance and 
Quality of MaterialsQuality of Materials

Legend
Levee Footprint

Levee Breaches

Legend
Levee Footprint
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Drainage and Pumping Drainage and Pumping 



ConsequencesConsequences
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IPET Risk ModelIPET Risk Model

Hazard Reliability Flooding Losses

Scenario B

Scenario A

Risk = P(bad) x Loss Illustrative Only



Sources of RiskSources of Risk
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NOAA Inundation MappingNOAA Inundation MappingRisk Model TestingRisk Model Testing
Katrina Katrina –– PrePre--Katrina SystemKatrina System

Chance of InundationChance of Inundation



Vulnerability AnalysisVulnerability Analysis



Risk Informed Decisions Risk Informed Decisions 

NOE5 – Reach 2

NOE4 – Reach 3

SB2 – Feature 1

OM4 – Feature 3

JE3 – Reach 4

OM5 – Reach 7
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