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Brownlee Operations 
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Customers 

•Short- and  long-term traders 
•Long term resource planners 
•Plant operators 

•Plant maintenance 
•License obligations 

•Risk management team 
•Finance 

•PCA 
•Others 
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Finding a forecasting tool to meet  
Idaho Power’s needs 

• Account for snow accumulation and timing of runoff 
• Track water moving through the soil 
• Modify routed stream flow using irrigation information and 

return flows 
• Allow for flood control operations using forecasted inflow 
 



Nation Weather Service River  
Forecast System (RFS) 

• Total river and hydrologic forecast system. 

• Real-time, Short-Range, Medium-Range & Long-
Range Forecast Components. 

• Used at all thirteen River Forecast Centers. 



SNOW Model 

• Conceptual Model 
– Simplified Heat Balance During 

Rainfall Events 
– Degree-Day Melt Factor During 

Non-Rain Events 
• Input: Air Temperature & 

Precipitation 
• Output: RAIN+MELT, SWE, 

Depth, Areal Extent 
• Processes: Snow Accumulation, 

Surface Energy Exchange 
• Watershed Areal Application: 
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Sac-SMA 
• Conceptual Model 

– Represents soil moisture characteristics 
such that: 

• Applied moisture is distributed 
properly in various depths and energy 
states in soil 

• Rational percolation characteristics are 
maintained 

• Streamflow is simulated effectively 

• Input: RAIN + MELT 
• Output: RUNOFF 



Consumptive Use 

• Consumptive Use Models (Seasonal) 
– Diversions 
– Return Flows 
– Out-of-Basin Diversions 
– Local Inflow to Irrigated Areas 



Joint Reservoir Operations 

• Rules and Parameters 
– Irrigation Withdrawal 

• Average historical withdraws at diversion dams 
• Minimum flow requirements 

– Reservoir Evaporation 
– Fish Augmentation 
– Turbine Capacity 
– Ramp Rates 
– Flood Management 

• USBR and COE Flood Control Rule Curve (WatSup) 
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Challenges 

• Flood control operations that include more than one reservoir 
– Iteration 
– Increased run time 
 

• “Coloring” the water 
– Fish augmentation 
– Minimum flow criteria 
– Flood control 
– Rental water 
– Storage water 
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Integration of RFS and 
RiverWare 
• RiverWare has the ability to solve bi-directionally 

(downstream to upstream and upstream to downstream) 
 

• Using rulebase simulation may be a means to clearly interpret 
and account for modeled reservoir releases 
 

• RiverWare has been used to handle flood control curves given 
accumulated inflow volumes 

 
• TSTool readily available to convert timeseries between RFS 

and RiverWare 
 

• RiverWare is used by many of our cooperators 
 



Integration of RFS and 
RiverWare 



Integration of RFS and 
RiverWare 



Integration Issues   

• Modification made within the short term in the RFS are not 
translated and routed by RiverWare 
 

• Running true ESP has not been addressed 
 

• Work remains to improve upon the efficiency in which the 
scripts run 

 
 



Questions? 
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