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(1) Historical Observations:  Regression Analysis 
  Regression methods are static compared to physically based models. 

Regressions   lend themselves to use where real time data is not available and as a 
check  against the model based forecast where available.

  Comparing: Historical Seasonal Volumes to Historical Peaks
  Comparing: ESP MP Forecast Volumes by Mo. to Historical 

Peaks
  Comparing: Historical Snowpack to Historical Peaks
 

CBRFC’s Focus : Peak Flows from Snow Melt Runoff

Methods of Analysis
physical parameters
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Main Variables:
 Current Soil Moisture States  

 Snowpack 

 Future Precipitation Events 

 Future Temperature

 Current Base Flow Condition 



(1) Regression Method: Historical Observations i.e. Climatology
 Example:
 Comparing Historical Observed Seasonal Volumes or Historical Forecast Volumes 

to Historical Peaks

 The accuracy of this method improves considerably as you approach the average 
period of peak flow. 

Focus from April - June: Peak Flows – Threat of Snow Melt Flooding

Methods of Analysis
physical parameters   

1983 94,000 1670     June 19

1995 99,000 2530     June 16

1998 74,000 1130     May 22

1999 52,000 1250     May 26

2000 41,000 950       May 6

April-July Obs. 
volume (acre-ft) 

Peak Flow 
Mean-Daily-CFS 

Runoff volume

Runoff 
Peak
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Focus Today: Peak Flows – Threat of Snow Melt Flooding This Spring

Methods of Analysis

(2)  Model Analysis: NWSRFS, River forecast System, ESP

 Initial Watershed Conditions
  Antecedent Flow
         Soil Moisture States 
         Snow Pack Conditions
         Reservoir Regulation Plans
 
 Model results should produce better results than static 

regression equations.

 Model analysis using ESP can also be used to weight a forecast
 based on certain Climate Indices’ such as El Nino or CPC 3 month 

Climate Forecast Model output.
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Initial Watershed Condition:  Antecedent Flow for Whiterocks
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Initial Watershed Condition:  Snowpack
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Comparing Peaks of Similar Years against Model and Regression Output helps Reduce Uncertainty



Initial Watershed Condition:  Soil Moisture

O      N      D      J      F     M       A      M      J      J      A      S      O

Colorado Basin River Forecast Center

Currently No Basin Wide or Historical Soil Moisture Network
NWRFS Uses: Sacramento Soil Moisture Accounting Model 
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ESP Creates a frequency distribution using each forecast value in the 
specified window and determines a “most probable” Max Mean Daily forecast. 
Using this method we determine the Max, Min and Most Probable values.

NWS

NOAA
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Obs. Current
Conditions:
Flow
Snow
Precipitation
Soil Moisture
Temperature

10 days QTF
5 days QPF

ESP ~ Peak Flow Forecasts

April June
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Peak Flow Exceedance Probability
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Visualizing Exceedance Probability



Timing Related Issues
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Multiple Peaks are not Uncommon. 



Hydrographs – CBRFC Webpage
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Useful Tools for Historical Data Searches



Peak Flow Display Options on the Web
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Mean Daily Flow and Instantaneous Peaks



CBRFC Peak Flow Publication
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Selected Historical Data for Cisco, Green River, UT, Cataract Canyon and San Juan at Bluff



Monthly Publication ~ March 2006
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Data for Selected Sites that are User Driven and can be Expanded
Red indicates MMD Flows above Flood Flow



Final Monthly Publication – Early June
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Where peaks have occurred the magnitude and date are listed.



CBRFC Peak Flow Information

 If you have a point you’d like to add to our publication or have more specific 
needs in terms of Peak Flow Forecasts, please let us know so that we can 
provide you with forecasts where possible.

 From our webpage select: “Snowmelt Peak Flow” and the current month.
 http://www.cbrfc.noaa.gov/product/peak/peak.cgi
 For more information or suggestions contact: Brent.Bernard@noaa.gov
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