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A LARGE, COMPLEX MODEL

37 dams and 14 damage centers

55 local inflow points

99 years at 6 hour timestep: ~144k timesteps

69 historic storms scaled 1.5x, 2.0x and 2.5x



A LARGE, COMPLEX MODEL 
Major Concerns

Run-time

Model size

Accuracy of policy representation

Decision tracking: debugging, calibration, reproduction

Extensibility to alternatives



Trick 1: Careful Rule Design
Generic Algorithms

Generic Tributary Algorithms
Applied to virtually all non-sloped 
power reservoirs

Foundation of all operation policy

Quarantined deviating code

Mainstem Fixed Rule 
(sloped-power reservoir)

Acceptable discharge vs. 
pool elevation operational 
points



Trick 1: Careful Rule Design
Generic Algorithms

Results of rule set design
Carefully tested, compact, reused code base

Eliminated re-firing of rules

Decision variables stored

Limited re-solution of objects

Individual policy relegated to parameters, not logic



Trick 2: System Segmentation
Space

Non-Power TributaryUpper Tributary

Upper Mainstem

Lower Mainstem



Trick 2: System Segmentation
Time

Initial conditions

Archival and access to state variables

Control of sub-periods



Tool 1: TSTool
Data Management



Tool 2: Perl Scripting 
Control and Data Management



Tool 3: Directory Structure 
Data Management



Trick 3: Integration of Tools
Control and Data Management

Control Algorithm: For each successive run period--
Modify TSTool and RiverWare batch control files
Run TSTool initialization commands
– Access archived data
– Locate RiverWare input in expected directory

Run RiverWare using its control file
– Import data
– Simulation
– Export data
– Save model with new name

Run TSTool archival commands
– Store results in archive time series files



Results of Approach

Flexibility
– Debugging

– Event isolation

Run-time

Consistency throughout alternatives

Built-in archival of runs / models / decisions

Elimination of model size concerns



Looking to the Future
More large models

Water Accounting

Optimization

Real-time operation

Probabilistic forecasting

Post-processing Product Generation



Conclusion

Thank you for your time 
and attention.

Any Questions?

IDIQ Contractor for A&E Services (2003)

NOAA Partner for Advanced Hydrologic 
Prediction Services (AHPS 2003)

GSA Schedule (2004)
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