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• FEMA Flood Insurance Studies (NFIP, previously FIA)
• Since 1970’s

History
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• Is flooding controlled by riverine, coastal, or combined effects?

History
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• Floodway Table

History
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• Combined Probability Analysis 
• Riverine & Coastal Surge
• Assumptions 

Extreme levels in riverine and coastal 
processes are physically independent

And are not concurrent
Or at least widely separated in time

Methods – Prescribed by FEMA
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• Coastal Stillwater Elevations (Surge SWEL)
ADCIRC – Advanced CIRCulation

storm surge model

• Riverine WSELs
HEC-RAS
SWMM
MIKE-SHE

Inputs for Combined Probability Analysis
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Combined Probability Analysis
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Source: FEMA Guidance for Flood Risk Analysis and Mapping, November 2016
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Combined Probability Analysis
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Combined Probability Analysis – Past Examples
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Combined Probability Analysis - Past Examples
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• ArcGIS plug-in (CROR Tool) input menu

Improved Method
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• Outputs of CROR
Tool showing points 
at 100 yr return 
period

Improved Method
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• Rainfall/riverine and coastal/surge contributions
 2D HEC-RAS modeling
 Updated regional USACE coastal study

• Dynamic processes of concurrent rainfall, runoff, 
and coastal storm surge
 Examine model results in comparison to 

important historical storms
 Tropical and extra-tropical

 Apply rain-on-mesh hydrology
 Single-segment stage boundary conditions

In Progress - Texas General Land Office (GLO)
River Basin Flood Study; Riverine and Coastal Analysis
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Angela Schedel, Ph.D., P.E.
aschedel@taylorengineering.com
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THANK YOU

QUESTIONS?



• Coastal Stillwater Elevations (Surge SWEL)
ADCIRC –

Advanced 
CIRCulation
storm surge 
model

• Riverine WSELs
HEC-RAS
SWMM
MIKE-SHE

Inputs for Combined Probability Analysis
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