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Forecast Use

• Flood control

• BiOp Operations

• Refill projections

• Water supply allocation 
planning

• Facilities O&M planning



Forecast Points and Basins



MLR Forecast Equations

• Equations of the form:

– Ex: Boise River at Anderson Ranch May Forecast:
• X1 = ƒ(AND Inflow)Oct to Dec 

• X2 = ƒ(AND, ARK, CVAI, IDHI Precipitation)Oct to Mar 

• X3 = ƒ(ATAI, JKPI, MRKI, TRMI, VNNI Snowpack)Apr

• X4 = ƒ(AND, ARK, CVAI, IDHI Precipitation)Apr to Jun 

– Ex: Owyhee River at Owyhee Dam April Forecast:
• X1 = ƒ(ROMO Inflow)Oct to Nov

• X2 = ƒ(DANO, MCDO, MOCN, OWY, OWYN, ROMO Precipitation)Oct to Dec

• X3 = ƒ(BERN, BIGN, SMTI, TACN, JCUN Snowpack)Mar

• X4 = ƒ(DANO, MCDO, MOCN, OWY, OWYN, ROMO Precipitation)Feb to Jun 

𝑌 = 𝑋1 + 𝑋2 + 𝑋3 + 𝑋4

𝑋1 = ƒ(Antecedent Runoff for a defined period for select stations)

𝑋2 = ƒ(Precipitation for a defined period for select stations)

𝑋3 = ƒ(Snowpack for a defined period for select stations)

𝑋4 = ƒ(Precipitation for a defined period for select stations)

𝑊ℎ𝑒𝑟𝑒:



Phase 1

•Develop software – Pyforecast (2018-2020)

•Develop new forecasts

•Do the new forecasts do better



PyForecast

• https://github.com/usbr/
PyForecast/

• Wiki: 
https://github.com/usbr/
PyForecast/wiki

https://github.com/usbr/PyForecast/
https://github.com/usbr/PyForecast/wiki


Traditional Water Supply Forecasting 
Workflow

• Data inventory

• Data QA/QC

• Train/run forecast models

• Issue forecasts



Development Process

• Potential Predictor Inventory

• All sites within forecast area

• Used SE (no SU), PM (no co-op), antecedent QU, Climatic

• Data cleanup

• Minor cleanup/extension/etc. as needed

• Potential Predictor Culling

• Predictor analyzer tool (correlation)

• Toss out unreliable/poor quality/poor correlator

• Initial PyCast Runs

• Predictor Usage Count

• Top PyCast Model

• Forced Predictor PyCast Runs

• Ensure coverage/consistency month to month/etc.

• Forced PyCast Model

• Summary Statistics



Heise Forecast Development



Period of Record Determination



Culled Precip and Snotel



Culled Potential Predictors

13 Snotel 1 ant. Runoff

7 Precip (Monthly PM) 2 Climatic



Equations

•Used Z-Score and PCA
• MLR resulted in negative coefficients – collinearity

•Top Pycast and Forced
• Jan-Jul

• Feb-Jul

• Mar-Jul

• Apr-Jul

• May-Jul

• Jun-Jul



Summary Statistics



Owyhee Basin





Summary Statistics
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Boise Basin





Summary Statistics
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Next Steps

•Peer Review – Finishing up in December

•Phase 2: Establish new equations for other 30 sites –
Fall 2021

•Phase 3: Look at different equations using:
• SNODAS data

• PRISM data

• Soil moisture

• 6 week precip forecasts

• etc



Questions?

Joel Fenolio, PE

Bureau of Reclamation

Columbia Pacific Northwest Interior – Region 9

Water Management – Operations Group

jfenolio@usbr.gov

208-378-5118

Jon Rocha

Bureau of Reclamation

Columbia Pacific Northwest Interior – Region 9

Water Management – Operations Group

jrocha@usbr.gov

208-378-6213


