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Base Level Engineering - BLE
 What is it?

o Automated flood modeling and mapping technique

o Watershed-scale depiction of flood risk

o Interactive and downloadable datasets

o Starting point – can be refined

 What are the benefits of 2D BLE?
o Improved efficiency/cost effectiveness 

o Simplifies the development and updating models 
through automation and incorporation of geospatial data

o Can be produced much faster – 1 week vs 3-4 weeks 
for hydraulic model development

o Provides WSELs for Zone As

o Allow R6 to provide model-backed data to large areas – 
many had only paper maps or no maps

o More accurate output by modeling basin-wide through 
improved continuity/tie-ins

  



Approach

• 1D and 2D modeling using HEC-RAS – all 
2D since 2021 in R6

• High Resolution elevation data required
• Manual XS and grid adjustments
• XS added near stream crossings
• Regression Equations – 1D
• Rain-on-Grid – 2D
• No structure data, but can be refined when 

needed

Base Level Engineering – What Mapping Products are Developed?

• Hydraulic Engineering Models                                       
10%, 4%, 2%, 1%, 1%+, 1%-, 0.2%

• Estimated Flood Extents 10%,      1% and 0.2%
• Estimated Water Surface Grids   1% and 

0.2%

• Estimated Flood Depth Grids      1% and 0.2%
• Optional Layers                         HAZUS, Point file 

(Choke Points, Update Areas), Freeboard Grids

Products
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 BLE was created as a watershed approach 
in 2014.
o Allows use of updated flood risk information 

for unmapped areas or those that have paper 
maps.

o Delivers updated flood risk information in 
advance of new flood maps.

o Can be adopted any time for floodplain 
management.

o Provides basic engineering models which can 
be further refined.

 BLE can be used for creating digital flood 
maps where only paper ones or no maps 
existed before.

Base Level Engineering is a 
Watershed Approach



FEMA’s Mapping Program
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 Forms the basis of the NFIP regulations and flood insurance requirements.
 Communities agree to adopt regulatory flood maps and the data used to produce them.

FEMA provides 
communities with maps and 
data showing their areas of 

increased flood risk.

At a minimum, your 
community should 

manage development 
wherever known flood 

risk exists.

FEMA may also 
provide other datasets 
that help communities 
manage development. 
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Flood Mapping Program Evolution 

1985
Community Based

Multiple Maps

Converted Maps

Mismatched 
Inventory

2000
Orthos

Two Color

County/ Parish-
wide Maps

Digital Map

Map Modernization
 

2010
Multi-color

Flood Risk 
Datasets (select 

streams)

County/ Parish 
Digital Map

Risk MAP

2016
Base Level 
Engineering

Flood Risk 
Datasets for 
Watersheds

Viewer with 
Download

2023
Mapping the 

Unmapped using 
BLE

Developing 2D BLE 
everywhere
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Aligning Regional Objectives with HQ Priorities

Meet National Metrics through prioritized Regional Investments
• Priority #2: Advancing On-going Risk MAP Projects
• Priority #3: Advance Remaining Statute Requirements

Empower communities with risk information
• Create an informed public that is “risk aware”
• Support local capability and capacity building
• Align and engage partnerships to create efficiencies and build a network of practitioners

Provide data and support to improve local floodplain management
• Support Communities through training on local use and adoption of these data
• Offer technical assistance through an integrated team
• Support Mitigation Actions to reduce long term risk



Regional Investments in 2023

 Finishing those projects already 
in the “pipeline”

 Producing 2D Base Level 
Engineering

 Reducing our paper map 
inventory (PIRs)
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BLE Availability in Region 6
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2017

2020

2023



Estimated Base Flood Elevation (estBFE) Viewer

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

Available
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In Progress

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


View the Base Level Engineering Data

https://webapps.usgs.gov/infrm/EstBFE/ 11

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


Download the Data

https://webapps.usgs.gov/infrm/EstBFE/ 
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 Hydraulic Engineering Models:                                           
10%, 4%, 2%, 1%, 1%+, 1%-, 0.2%

 Estimated Flood Extents: 10%, 1% and 0.2%
 Estimated Water Surface Grids: 1% and 0.2%
 Estimated Flood Depth Grids:  1% and 0.2%
 Additional Purchased (R6)                         

o HAZUS – Level 2 Analysis
o Point file (Choke Points, Survey 

Support and Update Areas)
o Freeboard Grids

Products

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


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

Run a Site -Specific Report
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https://webapps.usgs.gov/infrm/estBFE/
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Report Features
1% and 0.2% 

Estimated Flood 
Depths & Estimated 

BFE values

1% and 0.2% 
Estimated Flood 
Depths values



Resources and Training
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 Base Level Engineering Resource Library
www.fema.gov/about/organization/region-6/base-
level-engineering-ble-tools-and-resources

https://www.fema.gov/flood-maps/tools-
resources/risk-map/base-level-engineering

3-Part BLE Training Video
https://www.youtube.com/playlist?list=PLkAxXt8OFI
8CJkv7R7xMd99Cu_oKmd14A

 Virtual Brown Bag Training
https://www.eventbrite.com/e/fema-region-6-virtual-
brown-bag-vbb-tickets-392536145177

http://www.fema.gov/about/organization/region-6/base-level-engineering-ble-tools-and-resources
http://www.fema.gov/about/organization/region-6/base-level-engineering-ble-tools-and-resources
https://www.fema.gov/flood-maps/tools-resources/risk-map/base-level-engineering
https://www.fema.gov/flood-maps/tools-resources/risk-map/base-level-engineering
https://urldefense.com/v3/__https:/www.youtube.com/playlist?list=PLkAxXt8OFI8CJkv7R7xMd99Cu_oKmd14A__;!!ETWISUBM!xP3moUqJvQCUHRfF-IbgAXp3NPno1mgbbzanekb9XnLIAhVPLlTLfPFeh3o6s3fjSY8ayPUrgZXSnmjMR6Gsfkx1IM7mew$
https://urldefense.com/v3/__https:/www.youtube.com/playlist?list=PLkAxXt8OFI8CJkv7R7xMd99Cu_oKmd14A__;!!ETWISUBM!xP3moUqJvQCUHRfF-IbgAXp3NPno1mgbbzanekb9XnLIAhVPLlTLfPFeh3o6s3fjSY8ayPUrgZXSnmjMR6Gsfkx1IM7mew$
https://www.eventbrite.com/e/fema-region-6-virtual-brown-bag-vbb-tickets-392536145177
https://www.eventbrite.com/e/fema-region-6-virtual-brown-bag-vbb-tickets-392536145177
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Questions?
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