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Introduction
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• Not well defined channel / flow direction

• Flat topography

• Flow directions changes significantly with different stages

• Parallel stream reaches with shared floodplains

• Urbanized areas

• Other Reasons:

– Need local flow velocities

– Circulation patterns

– Variations in lateral velocity

1D vs 2D
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1D vs 2D
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1D vs 2D.…
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HEC-RAS 5.0
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• Full Momentum Equation (Dynamic Wave / Shallow Wave)

– Change in Momentum (Velocity) = Change in Hydrostatic Pressure 

Gradient.

• Diffusion Wave Equation

– Bottom friction = Pressure Gradient

2D Theory
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• Establish a Horizontal Coordinate Projection from within HEC-RAS 

Mapper

• Develop a terrain model in HEC-RAS Mapper

• Used to establish the geometric and hydraulic properties of the 2D 

cells and cell faces

• Useful to perform any inundation mapping

• Build a Land classification data set in order to establish Manning’s n 

values within the 2D analysis area

2D MODEL with HEC-RAS Inputs
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2D - Mesh
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• Mesh automatically generated within 2D area boundary

– Add breaklines to re-align cell faces

– Manually adjust points

• Underlying terrain provides geometric and hydraulic 

property tables representing cells and cell faces

– “Subgrid” allows cells to be partially wet

– Improves computation time

2D Mesh
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Geometric Data Window with 2D Area
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Define Mannings n values with LandCover
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2D Model Inputs…
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RAS Mapper
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2D Model Inputs…
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Running 2D analysis
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• RAS Mapper

• Real-Time Query

• Dynamic Mapping

• Managing Map Layers

• Velocity Mapping

• Adding profile lines*

• Results by Cell

Viewing 2D Output
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Viewing 2D Output cont…
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Rasmapper
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Technical obstacles:

1. Unsteady modeling experience (stability, flows)

2. 2D modeler expertise/experience

3. Linking 1D to 2D areas

4. Hydraulic structures

Regulatory obstacles:

1. Unsteady models 

2. Awareness and acceptance

3. Expertise (reviewers)

Conclusions
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Next time!.…
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