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Overview

 Current Statistical Methods

 Uncertainty

 Why Resiliency

 Methods for Resiliency

 Moving Forward



Determination of 1% AEP Storm 
Event
Houston Intercontinental Airport (IAH)



Maximum 24-hr Rainfall







1% AEP Estimate: 16”



Houston



Uncertainty
Sample Size, Conditions, Location, Methods



Sample Size
Period of Record



1% AEP Design Storm Prior to 2018: 12.5”



-2.81 – -2.00 0.01 – 1.00 3.01 – 4.00 6.01 – 7.00

-1.99 – -1.00 1.01 – 2.00 4.01 – 5.00 7.01 – 7.36

-0.99 – 0.00 2.01 – 3.00 5.01 – 6.00



Conditions
Climate Change



*Utah Geological Society (Modified from Gary Saltzman)



Winter, Spring, 
Summer, Fall 
Climate Predictions



Winter, Spring, 
Summer, Fall 
Climate Predictions



Location
Risk of Getting Hit



Tropical Cyclone Tracks in Gulf Coast 
(1900-2015)



Methods
Statistical Uncertainty







1% AEP Upper 90% Confidence Limit: 21.7”

1% AEP 90% Lower Confidence Limit: 12.2”

“A large amount of uncertainty has a chance to cause a 
prediction to go very badly”

~ Nate Silver (The Signal and the Noise)



Why Resiliency?





Resilience Model



Methods for Resiliency
Upper Confidence Intervals, Higher Standards



Upper Confidence Intervals





1% AEP Upper 90% Confidence Limit: 21.7”

1% AEP 90% Lower Confidence Limit: 12.2”



Extreme Event Analysis



     



24 hr PMP Gulf Coast (HMR51) = 39”

1% AEP NOAA Estimate = 
16.5”

1% AEP Previous NOAA 
Estimate = 12.5”



Storms in North Central Texas





North Central Design 
Rainfall: 8”-10.5”





North Central Design 
Rainfall: 8”-10.5”

29” - Remnants of TS Amelia





1% Estimate: 19.89”

North Central Design 
Rainfall: 8”-10.5”



Moving Forward





Are Policy Changes Needed?

 Current Approach

 Risk Analysis
 Upper Confidence Interval

 Up to 1% Tropical Cyclone/Extreme Rainfall Event
 Emergency Services

 Major Thoroughfares

 Major Flood Infrastructure

 Critical Facilities

 Communicate Risk to Public



Questions

 Rob Armstrong
 rarmstrong@huitt-zollars.com

 Allison Wood
 awood@huitt-zollars.com


