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Outline

Deriving Bureau of Reclamation forecast

Utilization of other forecasts
NRCS / National Weather Service
Corps of Engineers

Final Bureau of Reclamation Forecast

 Interpreting the Forecast



Data Used to Develop Seasonal 
Forecasts

• NRCS Snow Data

• NWS Precipitation Data

• Antecedent Conditions
– (October – December Inflows)

• Actual Historic Inflows
– April - July



NRCS Snowtel Site

http://www.wcc.nrcs.usda.gov/snotel/example.jpg


Burgess Junction   Sucker Creek  Bald Mountain 
Hansen Sawmill Bone Springs Divide Sylvan Road 
Shell Creek Burroughs Creek South Pass 
Hobbs Park Little Warm Togwottee Pass
Kirwin Blackwater Evening Star 
Marquette Sylvan Lake Sylvan Lake 
Parkers Peak
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Sites Used in Forecasts, and in Daily Monitoring of Snowpack 

Snowtel Sites



Precipitation Stations

• Powell
• Basin
• Cody
• Lovell
• Worland
• Thermopolis
• Sheridan
• Lander
• Riverton



Antecedent Conditions

• Natural Inflows from the previous months, and 
current Inflows are looked at when determining the 
equations we use to predict spring runoff.  

• Typically the period from October – December 
provides the best correlation to predict future runoff.  



Forecast

• Linear Regression is used to derive the forecasting 
equations.  

• Independent Variables 
• Snow Station Data
• Precipitation Station Data
• Fall Inflows 

• Dependent Variable
• April-July spring flows



Forecast Development
• Linear Regression is used to evaluate all of the 

variables to come up with an equation that best 
matches the Actual Historic Inflows.

• The derived equation for the Equal Chance Forecast 
will come out something like the examples below.

R = 0.92 (coefficient of multiple correlation)
Inflow = 27.0(Snow) +10.9(Precip.) +2.7(IN) -624.8

R = 0.89 (coefficient of multiple correlation)
Inflow = 81.99(S1) - 60.85(S2) + 7.7(S3)+38.23(S4) +72.81(S5) 
+36.49(P1) - 68.23(P2) +103.56(P3) +16.33(P4) +19.92(P5) 
+45.26(P6) +43.11(P7) -22.25(P8) -20.57(P9) +43.72(P10) -1191.04



Bighorn Basin - April Natural Inflows Forcast
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Statistical Evaluation



• 90 Percent Chance of Exceedance Forecast- There is a 90 percent chance that the 
actual stream flow volume will exceed this forecast value, and there is a 10 percent chance 
that the actual stream flow volume will be less than this forecast value.

• 70 Percent Chance of Exceedance Forecast- There is a 70 percent chance that the 
actual stream flow volume will exceed this forecast value, and there is a 30 percent chance 
the actual stream flow volume will be less than this forecast volume.

• 50 Percent Chance of Exceedance Forecast- There is a 50 percent chance that the 
actual stream flow volume will exceed this forecast value, and a 50 percent chance that the 
actual forecast will be less than this forecast value.  Generally, this forecast is the middle of 
the range of possible stream flow volumes that can be produced given current conditions.

• 30 Percent Chance of Exceedance Forecast- There is a 30 percent chance that the 
actual stream flow volume will exceed this forecast value, and there is a 70 percent chance 
that the actual stream flow volume will be less than this forecast value.

• 10 Percent Chance of Exceedance Forecast- There is a 10 percent chance that the 
actual stream flow volume will exceed this forecast value, and a 90 percent chance that the 
actual stream flow will be less than this forecast.  

Interpreting Water Supply Forecasts



April - July Exceedence
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Forecast Exceedance Levels



Forecast Exceedance Levels
April-July Exceedance
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Distribution of Inflow Forecast



Variability on Forecasts

• Spring precipitation accounting for 30-35% of the 
April-July runoff

• Weather conditions
• Precipitation (rain and/or snow)
• Temperatures

• Irrigation demands or withdrawals
• Soil moisture conditions
• High elevation snow versus low elevation snow
• Upstream reservoir and river operations



Daily Operations Worksheet



Post Runoff Season Forecast

• Analyze actual April-July runoff

• Compare to Previous Records
• Actual Inflows
• Precipitation
• Snow Water Content

• Forecast future inflows using from previous years of 
similar characteristics.
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