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Why do we need 
floodplain management? 
• The National Flood Insurance Programs (NFIP) Improves the resilience of 

communities

• Insurance coverage improves recovery after a major flood event 

• Mitigation and reduction of flood risk through improved standards

• Flood Insurance Rate Maps (FIRMs) are produced by FEMA to depict flood risk

• A countywide Flood Insurance Study (FIS) is a report to support the flood maps



Flood Study 
Process 

• Coordinated with the communities

• Evaluates the flood risks through 
engineering analysis



Flood Study Process
1. Hydrology

2. Hydraulics 

3. Floodplain mapping

4. FIS Exhibits
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Hydrology
a. Analyzes the rainfall effects of a drainage area

b. Identifies peak flows in a stream

c. A Summary of Discharges Table is produced

d. The 1-percent annual flood chance (100-year) 
event is referred to as the Base flood
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Hydraulics
a. The flooding source is studied using one-

dimensional (1-D) and two-dimensional (2D) 
methods

b. Routes the discharges through a stream

c. Analyses the effects of structures and stream 
characteristics to calculate water surface 
elevations
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Floodplain Mapping
a. Flood Insurance Rate Maps (FIRMs) are 

produced based on the analysis

b. The FIRM is the basis for floodplain 
management and mitigation

c. The Flood Insurance Study (FIS) provides 
detailed information to supplement the FIRM.
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FIS Exhibits
a. Summary of Discharges Table

b. Floodway Data Table

c. Summary of Stillwater Elevations Table

d. Flood Profiles

e. Transect Data (in coastal and Great Lake communities)
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What is a 
profile? 

• Graph of the flood elevations 
along the centerline of a stream

• A direct result of a hydraulic 
analysis 



A Riverine Profile:
1. Plots water surface elevations for various flood events 

2. Shows Important Stream Information
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Hydraulic Analysis:
a. Each surveyed cross section corresponds with plots of 

water surface elevations along the stream
b. Typical annual-chance exceedance flood events include:

o 10-percent (10-year)
o 2-percent (50-year)
o 1-percent (100-year)
o 0.2-percent (500-year)

c. The 1-percent flood event is considered the Base flood
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Water Surface Profile 
Graph:
a. Prepared for Zone AE areas with established 

Base Flood Elevations (BFEs)

b. Plots water Surface Elevations for Flood Events 
and Stream Bed

c. Hydraulic Structures and Road Crossings

d. Lettered Cross Sections
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Profile Layout
• Graphical presentation of 

flood  flooding events

• Elevations of structures and physical 
topography along streamline



A Profile Shows:
1. Hydraulic Analysis Plots

2. Graph of Elevations

3. Stream Information

4. Vertical Datum

5. Backwater and Conjoined Floodplains
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Hydraulic 
Analysis:

a. Every Plot Point is a 
Cross Section 
Location

b. All features of the 
hydraulic model
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Graph of 
Elevations:
a. All Calculated Water 

Surface Elevations are 
Plotted

b. All Structure heights 
and Ground Elevations 
along the Centerline 
are Plotted
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Stream Information:

a. Profile Legend

b. Stream Name

c. County Information

d. Community Information

4.3



Vertical 
Datum:
a. NGVD 29 used in older 

studies 
b. NAVD 88 is the vertical 

datum for newer 
studies

c. Conversion factors for 
different studies can be 
found in the FIS report
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Backwater:
a. Occurs at 

confluences

b. Static elevation from 
the main stream
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Conjoined Floodplain
a. When the flooding hazard from the 

neighboring flooding source is greater 
than from the profile stream, the water 
surface elevations of the neighboring 
flooding source are shown on the profile.

b. The extent of this influence is noted on 
the profile along with a “Flooding 
Controlled By…” note
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How are BFEs 
determined from 

a profile? 
• The profile is a plot of the BFEs 

along the streamline

• Landmarks are used to locate 
position along the stream



BFE from a Profile:
1. Stream Station along horizontal axis

2. BFE values along vertical axis

3. Find location of interest using FIRM

4. Identify desired BFE
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Stream 
Stationing:

a. Horizontal scale

b. Station values
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BFE Values:

a. Vertical Datum

b. Elevations
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Location of 
Interest:

a. Stream Location

b. Landmarks
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Location of 
Interest:

a. Stream Location

b. Landmarks

c. Distance from 
Landmark
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Location of 
Interest:
a. Stream Location

b. Landmarks

c. Distance from 
Landmark

470 feet upstream of 
Lettered Cross Section B
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Find the 
BFE:
a. Each minor grid line 

represents 100 feet
b. Lettered Cross Section B 

is at approximately 650 
feet

c. 470 feet upstream would 
be at station1,120 feet
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Find the 
BFE:
a. Each minor grid line 

represents 100 feet
b. Lettered Cross Section B 

is at approximately 650 
feet

c. 470 feet upstream would 
be at station1,120 feet

BFE value of approximately 
636.7 at this location

5.4

X



LOMR Revision Process
• Letter of Map Revision (LOMR) process allows flood hazard information to 

be revised

• Revises a portion of the stream profile for Zone AE



LOMR revision of Flood 
Hazard Information
• Supported by technical analysis

• Can revise one or more streams

• Must reflect As-Built or Existing Conditions of a floodplain

• Revises Special Flood Hazard Areas (SFHA), Base Flood 
Elevations (BFEs), Floodways, etc.
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Revising a 
Profile
• Zone AE profiles require revising a portion of the effective riverine 

profile 
• 0.5 feet tie-in to the effective profile must be met for zone AE 

revision
• Revising Zone A areas require new profiles with established BFEs 
• Backwater and conjoined floodplain issues need to be addressed
• A revision boundary will be included to identify the revised portion 

of a stream

• Use RASPLOT, US Army Corp of Engineers (USACE) 
software, compatible with HEC-RAS
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Creating Profiles using RASPLOT
• HEC-RAS Model needs to be steady state
• Extracts post-project/ as-built plan data from HEC-RAS model
• Creates database with elevation values
• Populates lettered cross sections and structures if applicable 
• Fixes BFE drawn-downs
• Plots the .dxf profile from the model results
• Delineates backwater effects



How to use RASPLOT:
1. Opening HEC-RAS files

2. Extracting data from HEC-RAS (mdb and dxf)

3. Editing profile data

4. Paneling/ Plotting

5. Exporting DXF files
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Opening 
HEC-RAS 
files:

7.1



Extracting 
data from 
HEC-RAS:
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Editing 
profile data:

7.3



Paneling/ 
Plotting:

7.4



Exporting 
DXF files:
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Challenges & Limitations
• 2D Models

o Profiles have limited utility in true 2D study areas due to lateral 
variations in water surface elevations

• Scale Issues 
o Maintaining consistent scales across all profile pages is crucial but 

can be challenging, especially for streams with varying slopes

• Lack of Digital Source Files 
o When digital source files are unavailable, making necessary updates 

or edits to profiles can be challenging and may require manual 
adjustments using PDF editing software



Summary
• Consistency and Standards

o Flood profiles ensure a consistent approach to flood risk analysis by adhering to 
established standards and technical specifications

• Profile Layout
o The layout of flood profiles includes cross-sections, profile lines, and stream 

crossings, which help users associate profile data with locations on FIRMs and 
Floodway Data Tables

• Flooding Influences 
o Flood profiles account for various flooding influences, including backwater 

effects, conjoined floodplains, etc. This comprehensive approach ensures that all 
potential flood hazards are considered. 
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QUESTIONS?

Alberto Bravo, EIT, CFM
alberto.bravo@aecom.com

Babacar Mbow
babacar.mbow@aecom.com

mailto:alberto.bravo@aecom.com
mailto:Babacar.mbow@aecom.com


Thank you.




	Slide Number 1
	Presentation Outline
	Why do we need �floodplain management? 
	Flood Study Process 
	Flood Study Process
	Hydrology
	Hydraulics
	Floodplain Mapping
	FIS Exhibits
	What is a profile? 
	A Riverine Profile:
	Hydraulic Analysis:
	Water Surface Profile Graph:
	Profile Layout
	A Profile Shows:
	Hydraulic Analysis:
	Graph of Elevations:
	Stream Information:
	Vertical Datum:
	Backwater:
	Conjoined Floodplain
	How are BFEs determined from a profile? 
	BFE from a Profile:
	Stream Stationing:
	BFE Values:
	Location of Interest:
	Location of Interest:
	Location of Interest:
	Find the BFE:
	Find the BFE:
	LOMR Revision Process
	LOMR revision of Flood Hazard Information
	Revising a Profile
	Creating Profiles using RASPLOT
	How to use RASPLOT:
	Opening HEC-RAS files:
	Extracting data from HEC-RAS:
	Editing profile data:
	Paneling/ Plotting:
	Exporting DXF files:
	Challenges & Limitations
	Summary
	References
	Slide Number 44
	Thank you.
	Slide Number 46

