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STM Website
http://baydeltaoffice.water.ca.gov/modeling/deltamodeling/models/stm/stm.cfm
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California Water and Environmental 
Modeling Forum Conference

• Feb 22-24, 2010

• Asilomar near Monterey

• STM update in 
DSM2 session

• http://cwemf.org
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http://cwemf.org/


DSM2 Sediment Transport Module (STM)

2 year MACHRO contract with UC Davis

PI Fabian Bombardelli Civil & Env. Engineering
– Kaveh Zamani (modeling)
– Jamie Kohne & Joseph Waltz (data)*

Project products
– Web site with available sediment 

data in the Delta
– DSM2 Sediment Transport Module

• Suspended sediment and bed load
• Multiple sediment class sizes
• One-dimensional model

4

PTM

Particle Tracking

QUAL

Water Quality

STM

Sediment Transport

*supported by another funding source

HYDRO

Hydrodynamics
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STM Code Development Plan
• Flexible, modular design

• Generalize Eulerian transport that 
could be adapted to other constituents
– New fixed frame of reference transport model
– Clean slate, develop testable code
– Combine resources with data assimilation project
– Future benefit: baroclinic term in HYDRO, salinity based op rules

• Self documenting with Doxygen

STM=Sediment Transport Module        Eulerian=fixed frame of reference



Self-Documenting Code using Doxygen
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Self-Documenting Code using Doxygen
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STM Code Development Plan
• Flexible, modular design

• Generalize Eulerian transport that 
could be adapted to other constituents
– New fixed frame of reference transport model
– Clean slate, develop testable code
– Combine resources with data assimilation project
– Future benefit: baroclinic term in HYDRO, salinity based op rules

• Self documenting with Doxygen

• Companion code testing routine

STM=Sediment Transport Module        Eulerian=fixed frame of reference
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STM Code Testing

STM=Sediment Transport Module

STM Code
Testing Code

Calls STM 
functions

Each function in STM has tests

Code and analytical tests

Test wide range of scenarios 

Produce report of pass/fail result

Run tests regularly

Unit testing using FRUIT
(Fortran Unit Test Framework)
Test each “unit” of code
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Sediment Transport Processes
Advection

Go with the flow

Advection Dispersion Erosion Deposition Source/Sink Tributaries

Erosion /
Entrainment + and –

Sources and Sinks

Dispersion
Spreading out

Deposition/
Settling

Progress to Date:  Single Channel

Advection Dispersion Erosion

Advection Dispersion Erosion Deposition Source/Sink Tributaries

Next step:  Complete single channel model

Next step:  Extend model to a channel network



Thank You!
Jamie Anderson

jamiea@water.ca.gov
916-654-5455

Fabian Bombardelli
fabianbombardelli2@gmail.com

530-752-0949
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