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InFRM Watershed Hydrology Assessments (WHA) are being enhanced.

www.infrm.us

InFRM WHA for Trinity Basin:
• FEMA sponsored study
• Completed 2021
• Expert team of engineers and scientists 

across multiple federal agencies
• Significant stakeholder engagement and 

input
• Extensive model calibration
• Multiple hydrologic methods
• Consistent and defendable results from 

the headwaters to the gulf
• Recommended as the basis for future 

flood risk studies.
• Results have been used to update FEMA 

FIS Maps (eg, East Fork Trinity River)
• Models available to public at no charge.
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Steps:
• Additional Model Detail 
• 2016 Conditions
• Initial Parameters
• Calibration to WHA Results
• 2020 and 2070 Conditions…including valley 

storage loss
• Simulate Frequency Events
• Informs Optimization Analysis
• HMS Results also used in RAS and SWAT 

Models (Green Storm Infrastructure)

Calibrated to WHA at 
outlet but also includes 
results at additional 
locations  in watershed

Example showing WHA detail

Example showing additional TSI detail
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Why future land use and future valley 
storage? 
• Peak flow increases
• Peak water surface elevation increases
• Deeper and more frequent roadway overtopping
• Shorter flood response times

Allowed encroachment under NFIP

Valley Storage…No encroachment

Year 2020

Year 2070 Year 2070 (Valley 
Storage Preserved)



Additional Model Detail and Calibration:
• More subbasins with new initial parameters 

consistent with WHA parameters
• TSI model calibrated to WHA by adjusting initial 

parameter estimates
• Lag times
• Peaking Coefficient
• Routing sub reaches and storage-discharge

Hydrology Model Enhancements
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1 subbasin, 54 square miles
29 subbasins, 54 square miles

WHA lag time

TSI lag times (smaller subbasins)

WHA

TSI

WHA

TSI

Example showing WHA detail Example showing additional TSI detail
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Future (2070) Conditions:
• Higher impervious percentages
• Shorter lag times
• Reduced storage volumes in routing reaches

2070

2070

2020

2020

Less valley storage under 
future conditions due to 
floodplain development



Hydraulic Model Enhancements
• Base Level Engineering Hydraulic 

Modeling available for Texas
https://webapps.usgs.gov/infrm/estbfe/
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2D

1D
1D

1D

https://webapps.usgs.gov/infrm/estbfe/


Hydraulic Model Enhancements

Enhanced Geometry, Flow, and Plan Files

Add Hydraulic Structures Using TxDOT As-
Builts

Existing and Future Conditions Streamflows

Simulate Frequency Events

Generate Existing and Future Conditions 
Floodplains

Leverage models for Alternative Analysis

FEMA Base Level Engineering (BLE) models are being enhanced.
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Hydraulic Model Enhancements (1D)

• BLE – Does not include railroad/roadway crossings
• TSI – Includes railroad/roadway crossings

500-yr TSI

500-yr BLE

US-287

Service Roads

UpstreamDownstream
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Hydraulic Model Enhancements (1D)

• BLE – Does not include railroad/roadway crossings
• TSI – Includes railroad/roadway crossings
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Hydraulic Model Enhancements (2D)
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BLE TSI

• Culvert through embankment lowered upstream water surface



Hydraulic Model Enhancements (2D)
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BLE TSI

• Culvert through embankment lowered upstream water surface

TSI



Hydraulic Model Enhancements (2D)
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BLE TSI

• Manning’s roughness refined for channel
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