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BLE Basics
• Initial investment for 

communities
• Approximate, cost-

effective modeling
• Various methods 1D & 2D
• Studied by HUC 8 

Watershed – average size  
1,200 mi2

www.fema.gov/sites/default/files/documents/fema_ble-overview.pdf

http://www.fema.gov/sites/default/files/documents/fema_ble-overview.pdf
http://www.fema.gov/sites/default/files/documents/fema_ble-overview.pdf
http://www.fema.gov/sites/default/files/documents/fema_ble-overview.pdf


BLE Basics
FEMA Availability 2025 BLE Availability 



TWDB BLE



Data Sources for Flood Risk
Data Source/ 

Characteristics FEMA Regulatory BLE Cursory
(Fathom) TWDB Quilt 2024 State Flood 

Planning Dataset

Maintained By FEMA and CTPs TWDB/FEMA, 
USGS (hosting) TWDB TWDB RFPGs, 

TWDB (hosting)

Sources/Methods Approximate and 
Detailed Approximate Approximate Merge 

FEMA+BLE+Cursory
Merge variety of 

sources

Coverage Selected Areas Statewide Statewide Statewide Statewide

Formats Polygons Polygons, Rasters Rasters Polygons Polygons

Mapped Frequencies 100-, 500-Yr 10-, 100-, 500-Yr 10-, 50-, 100-, 500-Yr 100-, 500-Yr 100-, 500-Yr

Inundation Areas Yes Yes Yes Yes Yes

Flood Elevations Yes Yes Yes No No

Model Availability Partially Yes! No Source dependent Source dependent

Min/Max Download Unit
Models - Reach/ 

Watershed 
Mapping - Countywide

HUC-8 1-degree tiles / 
Statewide

Regionwide / 
Statewide

Regionwide / 
Statewide

Model Types 1D, limited 2D 1D, 2D 
(evolving to all 2D) 2D 1D, 2D 1D, 2D

Update Frequency Varies 5 years Undetermined 5 years Planning Cycle 
(typically 5 yrs)

https://www.fema.gov/flood-maps/products-tools
https://www.twdb.texas.gov/flood/science/ble.asp
https://twdb-flood-planning-resources-twdb.hub.arcgis.com/pages/cursory-flood-with-regions
https://twdb-flood-planning-resources-twdb.hub.arcgis.com/pages/flood-hazard-quilt
https://twdb-flood-planning-resources-twdb.hub.arcgis.com/pages/flood-risk
https://twdb-flood-planning-resources-twdb.hub.arcgis.com/pages/flood-risk


Data Sources vs Uses
Use Categories Data Sources/Uses FEMA Regulatory BLE Cursory 

(Fathom) TWDB Quilt Flood Planning 
Dataset

Regulatory 
Mapping

Updating FEMA Regulatory Maps 
(LOMR, PMR, FIRM) Always Sometimes Never Never Never

Emergency 
Management

Preparedness Always Always Sometimes Rarely Rarely

Flood Forecasting Rarely Sometimes Rarely Never Never

Flood Hindcasting Sometimes Always Rarely Never Never

Science and 
Research Flood Science and Research Sometimes Always Always Sometimes Sometimes

Planning

Flood Mitigation Planning Always Always Sometimes Sometimes Always

Land Use Planning Always Always Sometimes Sometimes Always

Statewide Vulnerability Planning 
(TxDOT, other state agencies) Sometimes Sometimes Always Sometimes Sometimes

Infrastructure 
Design Design Stormwater Infrastructure Sometimes Always Sometimes Never Never

Permitting
Regulatory Permitting Always Sometimes Sometimes Rarely Never

BFE Estimation Always Sometimes Sometimes Never Never

https://www.fema.gov/flood-maps/products-tools
https://twdb-flood-planning-resources-twdb.hub.arcgis.com/pages/flood-hazard-quilt
https://twdb-flood-planning-resources-twdb.hub.arcgis.com/pages/flood-risk
https://twdb-flood-planning-resources-twdb.hub.arcgis.com/pages/flood-risk


BLE Methods Summary

1D BLE Typical TWDB 2D BLE Potential BLE Enhancements

Hydrology Gage Analysis + HMS CN AMC-II Rain on Mesh - CN AMC-II – validated to 
stream gages where available Regional adjusted losses

Model Area Per Stream ~HUC-10

Cell Size Automated XS placement at set spacing Typical - 200 ft, Urban – 50 - 100 ft Additional Refinements

Storage/Routing Simplified Routing Method – Lag or 
Muskingum-Cunge

Breaklines from established datasets 
supplemented and revised to terrain Additional Refinements

Structures None Terrain mod at restrictions (at least 100-yr 
event); may include rating curves

Structure Modeling at Various Levels of 
Detail, Storm Drain Conveyance

Land Cover NLCD NLCD or zoning with channel refinements Local land use/zoning

Flow Path Stream centerlines delineated based on 
terrain to 1 sq mi or 0.5 sq mi urban

Stream centerlines delineated based on 
terrain to 1 sq mi or 0.5 sq mi urban Additional Refinements
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July 4–7, 2025 
Rainfall



July 4th Post Disaster Analysis 



Running 
Historical 
Events
1. Update geometry if appropriate; 

Consider adding reference points 
and reference lines at stream 
gages

2. Update precipitation

3. Confirm boundary conditions and 
hydrologic losses are appropriate 



Hazard 
Estimation
Based on Depth & Velocity



Buffalo/ 
San Jacinto

Pilot Study Leveraging 
MAAPNext Structures from 
Harris County Flood Control



Buffalo/San Jacinto
WSE Comparisons (100yr)

Structures produced 
higher results

Traditional BLE 
produced higher 

results

Within 0.1'
0.1'
0.1'

1'

1'

2’+

2’+

Split Flow

Ponds in Series

Large Highway



Buffalo/San Jacinto

Adding Storm Drain Conveyance

Example Storm Drain Data 
Created for Demonstration



Buffalo/San Jacinto

Adding Storm Drain Conveyance



Buffalo/San Jacinto

2D BLE Picture With Crossing With SD
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Level of Effort – 2D BLE

No Negative 
Impact Analysis

Storm Drain 
Modeling

High

Bridge or Culvert 
Modeling

Flood Mitigation 
Planning

Medium

Preparedness 
Planning

Historical Event 
Modeling

Low



LAS2RAS
• Approximate Bridge Modeling Automation
• TWDB + TxDOT Tool
• LiDAR-derived bridge decks + National Bridge 

Inventory for 1D or 2D models



Best Practices
• Review model methods with your 

data use in mind
• Revise models to optimize for your 

needs
• Document assumptions/ data 

sources/ methods in model notes
• Use appropriate disclaimers when 

publishing data

Use Categories Data Sources/Uses BLE

Regulatory Mapping Updating FEMA Regulatory Maps 
(LOMR, PMR, FIRM) Sometimes

Emergency Management

Preparedness Always

Flood Forecasting Sometimes

Flood Hindcasting Always

Science and Research Flood Science and Research Always

Planning

Flood Mitigation Planning Always

Land Use Planning Always

Statewide Vulnerability Planning 
(TxDOT, other state agencies) Sometimes

Infrastructure Design Design Stormwater Infrastructure Always

Permitting
Regulatory Permitting Sometimes

BFE Estimation Sometimes



Thank you
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