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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)
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Yearly Maximum 24-hr Rainfall for Period of Record
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|AH 24-hr Precipitation Estimates

1
|
|

1
|
1

|
|
|
|

1
|
|

4
|
|
1
|
|
|

1
|
|

N |
|
|
1
|
1
|
|
|

o

100

|
|
!
I
|
|

25

r
|
|
B
|
|
|
|
I
L

20
18
16

(u1) yydaq uoizendioaig

Average Recurrence Intervals (years)



W375-400 £1701-800 [111.01-1200 B 15011600
W401-500 1801-900 12011300 B 16011700
- ©501-600 £1901-1000 B 13.01-1400 O 17.01-1800
£601-7.00 ©1001-11.00 M 1401-1500 (1801-1841 [~

Houston



Uncertainty

Sample Size, Conditions, Location, Methods




Sample Size

Period of Record




Yearly Maximum 24-hr Rainfall for Period of Record

1% AEP Design Storm Prior to 2018: 12.5”
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Figure 8. Map showing differences in 100-year 24-hour estimates (in inches)
between NOAA Atlas 14 Volume 11 and TP-40.
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Conditions

Climate Change




Ice Ages during the past 2.4 billion years
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Precipitation Change (%)
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Location

Risk of Getting Hit
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Methods

Statistical Uncertainty
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FREQUENCY DISTRIBUTION OF P,,, VALUES
(VARIATION IN P,,, VALUES DUE TO SAMPLING ERROR)
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|AH 24-hr Precipitation Estimates

Average Recurrence Intervals (years)




Why Resiliency?




2001 2003 2005 2008 2010 2015-2017 2016

T5 Allison, San Antonio, Central Texas | Hurricane Glaudette. Brownsville | Hurmricane Bita | Hurricane lke, Wichita Falls | South Texas, New Braunfels Inland floods Tax Day Flood
2001 2002 2004 2007 2014 2015 2017
Intand Floods Central & South Texas, TS Fay | North Central Texas | Hurricane Humberto, Marble Falls, North Texas Travis County | Memorial Day Hood Hurricane Harvey
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Resilience Model
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Methods for Resiliency

Upper Confidence Intervals, Higher Standards




Upper Confidence Intervals




|AH 24-hr Precipitation Estimates
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Precipitation Depth (in)

|AH 24-hr Precipitation Estimates

Average Recurrence Intervals (years)

1% AEP Estimate: 16”




Extreme Event Analysis
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Storms in North Central Texas
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Extreme Rainfall Events in North Texas (1890-present)
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Extreme 24 Hour Rainfall Depth North Central Texas
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Extreme Rainfall Events in North Texas (1890-present)
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f(x)

Probability Density Function

[ Histogram = Gen. Logistic
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North Central Design

Rainfall

8”-10.5”

Annual Max Precipitation in North Texas (1890-present)
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Moving Forward
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Fact Sheet #1
What is a floodplain?

Fact Sheet #4
How are floodplains designated?

Fact Sheet
How does rainfall drain away?

Fact Sheet
What is Resilience?

Briefing Document

FLOOD REGULATIONS
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Questions

» Rob Armstrong
» rarmstrong@huitt-zollars.com

» Allison Wood

» awood®@huitt-zollars.com




