
Floodplain Delineation 
using HEC-RAS and WMS
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Conceptual Model

Centerline Coverage

Cross Section Coverage

Area Property Coverage



Centerline Coverage

 Define Channel 
Centerline
 Channel Arc

 Direction defines flow 
direction

 Optional Bank Arcs
 Boundary between 

channel and overbank 
areas



Cross-Section Coverage



Area Property Coverage



Placing Cross Sections

Changes in flow rate

Changes in roughness

Material zones

Changes in conveyance 

Geometry changes (also affects he)

Slope Breaks

Large Distances



Roughness Breaks



Slope Breaks



Flow Lengths



Ineffective Flow Zones



Conceptual Model to Schematic



Starting the HEC-RAS Project



Verifying the Geometry

 Schematic

Cross Sections

 Junction Lengths



Defining the Boundary Conditions

Flow Rates

Normal Depth

Slopes



Running HECRAS



Reading a Solution



Interpolating Water Surface 
Elevations



Floodplain Delineation



Creating Water Level Scatter Points

Manually create using scatter points

Channel calculator

Import scatter points from a text file

HEC-RAS (hydraulic model) results



Manual Creation



Channel Calculator

• Create Feature Arc

• Cross section coverage

• Define geometry

• Manually

• Cut from DTM

• Compute normal depth

• Channel calculator

• Create Stage Point

• Water Surface Elevation



Import from Text File

Delimited text file

Open

Text Import Wizard

Converts to scatter 
data set

ID         X Y "WSE1“   "WSE2"

1     640874.10  3850391.40    62.25       62.78

2     639645.10  3852428.90    67.55       67.87

3     640561.20  3851155.20    63.41       64.01

4     639253.00  3851815.40    70.27       70.95

5     639322.10  3851748.40    70.21       70.34



HEC-RAS Results



Creating a Water Level Surface

Need a reasonably high density of water 
surface elevation points

Interpolate linearly along a centerline and 
extend along cross section lines

Interpolate from the scattered water 
surface elevations to the DTM points



Interpolating Centerline and 
Cross Sections

Done separately

1D Hyd Centerline

1D Hyd Cross Section

At each vertex

Distance between



Water Level Interpolation 
to the DTM



Effect of Flow Path and 
Flood Barrier Coverage

• Without flow paths

• With flow paths

• Without barriers

• With barriers



Floodplain Delineation 
Output

• Flood depth data set

• Flood extent coverage

Flooded

Area

River

Flood Extent

Flood Free

Area

• Classified flood depth coverage

Flood Free

River

Shallow Flooding

Moderate Flooding

Deep Flooding

• Flood impact coverage

River

Objective is to

reduce flooding in

this area.Proposed

Embankment

But what will be the

impact on flood

depths in this area?

Proposed

Embankment

River

Significant

Increase

Slight Increase

No Change

Significant

Decrease

Slight Decrease

• Flood depth data set

• Flood extent coverage

• Classified flood depth coverage


