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• Peak Flow
• Improvements / New Tools



Overview of Water Supply Overview of Water Supply 
Forecast ProcessForecast Process

data analysis 
and quality 

control; 
check OFS 

initial states 
and current 
performance

run SWS and 
ESP models

SWS:
• Regression equations that relate observed data 
to future seasonal streamflow volume.

ESP:
• Uses Operational Forecast System (OFS), a 
continuous model, for initial states and historical 
precipitation and temperature data to develop 
probabilistic forecast.



Statistical Water Supply (SWS)Statistical Water Supply (SWS)

Sample Equation for April 1:
Apr-Jul volume for Dillon Reservoir 

>Apr 1 swe Fremont Pass Snotel >Nov-Mar precip Dillon
>Apr 1 swe Hoosier Pass Snotel >Nov-Mar precip Breckenridge
>Apr 1 swe Grizzly Peak Snotel



• Continuous, conceptual hydrologic model 
composed of three major interrelated functional 
systems.

NWS River Forecast SystemNWS River Forecast System

Calibration System
•determine model parameters
•store historical data

Ensemble Streamflow Prediction
•generate ensemble of hydrographs
•generate probabilistic forecasts

Operational Forecast System
•generate short term 
deterministic river forecasts
•maintain model states



1971
1972
1973
1974
1975

Current hydrologic 
states (from OFS): 
River / Res. Levels
Soil Moisture
Snowpack

-> Future TimePast  <-
71
72
73
74
75

Historical time series of 
precipitation and temperature 
(from Calibration).

Currently using water years 1976-2005.

Start with current conditions – Apply each year of 
historical climate – Create several possible future 

streamflow patterns 

Ensemble Ensemble StreamflowStreamflow Prediction Prediction 
(ESP)(ESP)



1. Select a forecast window
2. Select a forecast variable
3. Model derives a 

distribution function
4. 50% exceedance value = 

most probable forecast
5. Correct for model bias

April – July

Volume

Ensemble Ensemble StreamflowStreamflow Prediction Prediction 
(ESP)(ESP)
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Current ConditionsCurrent Conditions
Water Year 2008Water Year 2008



Precipitation March 2008Precipitation March 2008



Precipitation Water Year 2008Precipitation Water Year 2008



March Max Temperature DepartureMarch Max Temperature Departure



Snow Water Equivalent On April 22Snow Water Equivalent On April 22ndnd



Current Stream FlowCurrent Stream Flow



Overview of Monthly ConditionsOverview of Monthly Conditions



Blue Mesa ForecastBlue Mesa Forecast



Grand Junction ForecastGrand Junction Forecast



Forecast Compared to Previous YearsForecast Compared to Previous Years

199%143319841st

147%106020084th

147%106119973rd

173%124219952nd

137%98519936th

%Avg 720kafApr-Jul kafYearRank



Peak Flows into Blue MesaPeak Flows into Blue Mesa



Peak FlowPeak Flow



Peak Regression CurvesPeak Regression Curves
NORTH FORK GUNNISON - SOMERSET

APRIL

y = 0.0109x - 0.0558
R2 = 0.6498
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1. Select a forecast window
2. Select a forecast variable
3. Model derives a 

distribution function
4. 50% exceedance value = 

most probable forecast
5. Correct for model bias

April – July

Max 
and

Days to Max

Ensemble Ensemble StreamflowStreamflow Prediction Prediction 
(ESP)(ESP)



North Fork North Fork GunninsonGunninson PeaksPeaks

6/45/285/235/175/14Date of Peak

59005400490044004000CFSD

Somerset: average peak 3,310 cfs between 5/11 & 6/2

10%25%50%75%90%Exceedance Prob.

6/55/295/235/185/14Date of Peak

410360310265230CFSD

Cedaredge: average peak 210 cfs between 5/3 & 6/8

6/45/285/235/175/14Date of Peak

87508000720065006000CFSD

Delta (minus flow from Crystal):

www.cbrfc.noaa.gov/product/peak/peak.cgi



Climate ForecastClimate Forecast



Climate ForecastClimate Forecast
1 Month Temperature Forecast 1 Month Precipitation Forecast



Climate ForecastClimate Forecast
3 Month Temperature Forecast 3 Month Precipitation Forecast



Improvements / New ToolsImprovements / New Tools
Current:
• Added 2003 to 2005 data to 

ESP historical time series. Full 
ESP period now Water Years 
1976 to 2005.

• New technique for looking at 
soil moisture

Future:
• CHPS (Community Hydrologic 

Prediction System)
• Verification Tools



www.nwrfc.noaa.gov/westernwater



Contact InformationContact Information

John Lhotak
john.lhotak@noaa.gov

(801) 541-5130

Colorado Basin River Forecast Center
www.cbrfc.noaa.gov


