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Overview of the Watershed 
Modeling System
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FHWA Licensing and Usage

• Developed at the Environmental Modeling 
Research Lab (EMRL) at BYU

• Distributed by EMS-I
• FHWA has licensed for all state DOTs
• Significant usage in the following states
‣ Utah, California, Minnesota, Nevada, Arizona, New 

Mexico, New York, South Carolina, Pennsylvania, 
Delaware, Maine, Connecticut, Kentucky, Maryland

• NHI Course 135080
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What is WMS?

• A Geographic Information System (GIS) for 
Hydrologic Design and Analysis
‣ Not an extension of GIS

• Delineate Watersheds from Digital Elevation 
Models (DEMs) 

• Uses other digital files for Land Use and Soil 
Type properties

• Graphical Interface to Hydrologic Programs
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Model Interfaces

• Regional Regression Equations (NFF)
‣ Updated to USGS’s latest database

• HEC-1 (HMS)
• HEC-RAS (new in 7.0)
• Storm Drain (new in 7.0)
• TR-55, TR-20
• Rational
• Other culvert, stream channel, and detention 

basin design and analysis calculators
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Demonstration
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Steps

1) Obtain digital elevation data
2) Obtain other digital data

• Aerial photgraph, land use, soil

3) Delineate watershed boundaries
4) Determine hydrologic modeling 

parameters from digital data sets
5) Perform/Review analysis
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Data Acquisition Website

• Elevation
• Image
• Land cover
• Soil
• Other

http://emrl.byu.edu/gsda
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Elevation Data

• Slopes
• Cross-sections
• Basin boundaries
• Flow paths
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National Elevation Dataset

• 30 m / 10 m resolution
• Seamless
• Can download it quickly
• Geographic coordinates (NAD ’83)

Seamless Data Distribution System – Enhanced

http://seamless.usgs.gov
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Images

• Physical features
• Elevation contours
• Presentation
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MSN TerraServer

• File size is small = JPEG
• Can save a World File
• UTM Coordinates (NAD ’83)

http://terraserver.homeadvisor.msn.com
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• Infiltration
• Roughness
• Evaporation/Evapotranspiration
• Curve Number

Land Use / Vegetation
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EPA Basins

• Shapefile format
• Good U.S. coverage
• Contains both land use and soil data
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Demonstration
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New Features Highlights

• Reorganization of TIN/DEM modules
‣ Increased editing of TINs/DEMs for hydrologic and 

hydraulic modeling
• Data Tree data management
• GIS Module
‣ Integration with or without ArcView GIS

• Update for NFF
• Storm Drain (HYDRA) interface
• HEC-RAS interface
• Uncertainty Analysis in modeling
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Terrain Data Module

• In previous versions we had TIN      
and DEM      Modules

• In 7.0 we have Terrain Data      and 
Watershed Delineation      Modules
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Data Tree Data Management
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GIS Module - ArcObjects
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GIS Module – Shapefile data
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Mapping GIS Layers
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Updated NFF

• USGS developed new database and 
Windows application with updated state 
equations

• WMS now links directly to the same 
database as NFF
‣ Will be easier to maintain future updates

• Same basic interface
‣ A new NFF region coverage can be added
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Updated NFF
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Storm Drain

• Based on HYDRA
• Storm drain inlets
‣ Drainage coverage

• Manholes
‣ Storm drain coverage

• Supports rational and 
hydrographic analysis
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HEC-RAS Model Support
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HEC-RAS Model Support
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Material Boundaries
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Cross Section Editor
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Export to HEC-RAS
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Model Linkage
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HEC-1 Model Uncertainty
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HEC-RAS Model Uncertainty
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Model Linkage
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Floodplain Delineation



Environmental Modeling Research Laboratory, BYU

Probabilistic Floodplain
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Questions?


