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Key Advances in 2D Hydraulic Modeling

SMS Interface Features
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Toolbox

▪ Python based tools 

▪ Standard layout

▪ Includes help pane

▪ History
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Demonstration of Tools via Mesh Generation Workflow

▪ Lidar tiles 

▪ Raster terrain

▪ Domain definition

▪ Feature manipulation

▪ Mesh quality review
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Lidar Tools

▪ Lidar management in SMS

▪ Download from data depot

▪ LASlib library functions
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Lidar Data Display
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Filter Lidar and Conversion to Raster
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Lidar Tools

▪ Data conversions
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Raster Tools in the Toolbox

▪ Fill holes (blend)

▪ Edit – low flow channel

▪ Bounds/Holes to polygons

▪ Blend between rasters

▪ Can be multi-source

▪ Conversion of other data to 
raster

▪ Interpolate from raster(s)
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Feature extraction from Raster

▪ TOPAZ 
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Define Domain

▪ Lateral Sides

▪ Digitize (manual)

▪ Extract contour and clean

▪ Define BC locations

▪ Use best judgement
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Coverage Tools – Trim coverage

▪ Apply toolbox tool

▪ Inside or Outside

▪ Buffer distance

▪ Mesh generation is 
iterative

▪ Minor manual edits
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Coverage Tools – Arcs to Polygons

▪ Key hydraulic features

▪ Channels

▪ Embankments

▪ Creates polygons for 
each
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Combine Domain Boundary, Networks, and Hydraulic Feature Polygons
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Bridge Meshing (Toolbox)

▪ Coverage defining bridge parameters

▪ Create Bridge Footprint tool

▪ Creates coverage and mesh

▪ Incorporate footprint into “Mesh 
Generator”

▪ Generate mesh with hole for bridge

▪ Merge bridge mesh into hole

▪ Can also be used to create box culvert 
mesh
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Examples of Bridge Mesh Options
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Bridge Mesh Incorporated into Domain Mesh
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Bridge Mesh – Pier Groups
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Dataset Tools

▪ Equivalent to Dataset Toolbox

▪ Python functionality

▪ History
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Toolbox History Function

▪ Re-run tools

▪ Saved with project

▪ Searchable

▪ Editable

▪ Input/Output
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Themes

▪ Types of theme

▪ General Theme ( view, lighting, etc.)

▪ Geometry Theme (module display attributes/options)

▪ Object Theme (project explorer objects)

▪ Contour Theme (can be associated with dataset names)

▪ Vector Theme

▪ Stored with project

▪ In Project Explorer

▪ Use one type at a time

▪ Tutorials
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General Theme

▪ Multiple Display Option Tabs

▪ General

▪ Lighting

▪ View
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Geometry Theme

▪ Geometry Display Option Tabs

▪ 2D Mesh

▪ Scatter

▪ Map

▪ UGrid
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Object Theme

▪ Check boxes in the Project Explorer
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Dataset Theme

▪ Contour and Vector Options

▪ All modules
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Engineering With Nature (EWN) – Mesh editing tools

▪ Insert polygons

▪ Berm

▪ Dune

▪ Island

▪ Insert void

▪ Levee

▪ Embankment

▪ Transition into existing mesh
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Insertion Into Existing Mesh

▪ Specified

▪ shape

▪ Resolution

▪ Transition
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Feedback from Users

▪ Recent projects

▪ “CAD” style commands
▪ Specify arc/line length

▪ Trim/extend arc

▪ Create horizontal/vertical segments

▪ Drag an arc

▪ Larger “Plot” dialog

▪ Feedback encouraged
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Cross Section processing

▪ Import from annotated cross section text file. 

▪ Correct and edit cross sections

▪ Interpolate cross sections

▪ Convert cross sections to surface (TIN)
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Conclusion

▪ Thank you!

▪ Questions?

▪ Alan Zundel

▪ azundel@aquaveo.com


