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CBRFC WY22 Operations Update

● Model calibration update

● 1991-2020 normals update

● Multi-year model soil moisture graphics

● 10-day streamflow forecast hydrograph updates

● Water Year 2022
○ Forecast point changes
○ Basin focal points



CBRFC Model Updates

● Model calibration period: 1981-2020
● Official Forecast ESP period: 1991-2020

○ Still generating full period 1981-2020 ESP traces

● Basin elevation zone standardization across western Colorado
○ 11,000’+, 9,500’, 8,000’, 6,500’, etc.
○ Allows for more consistent twice monthly model snow updates

● New model segments
● Consumptive Use Model Improvements
● Improved snow model calibration procedures
● New SNOTELs



CBRFC Recent Hydrologic Model Additions

*All are in Lake Mead Local Drainage



CBRFC Consumptive Use Model Calibration

Software and historical data from the State of Colorado was 
used to parameterize the CBRFC Consumptive Use Model:
-irrigated acreage, efficiency, demand, return flow

StateDMI
StateCU



CBRFC Consumptive Use Model Calibration

● Why we did this
○ To more accurately model the thousands of unmeasured depletions that occur across western 

Colorado
■ Now making fewer assumptions related to irrigated acreage in our model
■ General but more accurate assumptions still being made related to irrigation efficiency & return 

flow
○ Increased forecast/model transparency based on a reliable and well maintained dataset

● Implications/Impacts
○ Will be reflected in ESP traces

■ Example: If modeled unmeasured depletions increased -> ESP volume decreases 

● We are working on analyzing/quantifying the differences in our modeled unmeasured depletions pre vs. post 
model recalibration.

● CBRFC is involved in a project that will help us transition to ingesting more real-time consumptive use 
data/trends from Colorado’s Decision Support Systems directly into our hydrologic model



CBRFC Snow Model Calibration
● Collected/processed/used historical (2000-2020) satellite data (snow covered area) during snow 

model calibration.

● Useful for better understanding basin elevation zone melt rate patterns from year to year and snow 
coverage trends (north vs. south facing slopes)

○ Helped fine tune snow model areal depletion curve and improve model snowmelt timing

2017 2018 2019 2020

- Satellite Snow Cover
- Model Snow Cover

Example: above Dillon Reservoir along Continental Divide
11,000’ model (TCFC2) snow covered area vs. satellite snow covered area

100% snow cover

< 100%
snow cover



SNOTEL Additions to CBRFC Model Calibration
● CBRFC collects and evaluates weather station (precipitation/temperature) data during our hydrologic model 

recalibration process.

● Depending on the gage coverage/density/period of record in a region, new weather stations are used during 
the calibration process:

○ To estimate nearby missing gage data
○ Weighted to generate basin zone mean areal precip/temp forcings

2020



New Normals: Precipitation/Temperature Change

2017

Winter: Dec-Jan-Feb Spring: Mar-Apr-May



CBRFC New Normals: ESP Impacts

2017

● Transition to 1991-2020 period on Oct 1st
○ All forecasts are being developed on 1991-2020 forcings
○ All observed/model data is now being compared to 1991-2020
○ ESP Impacts:

■ Minor changes in northern basins
■ Larger changes (drier) in southern basins

Observed Unregulated Volume
1981-2010: 979 kaf
1991-2020: 966 kaf

1.3% decrease

Observed Unregulated Volume
1981-2010: 676 kaf
1991-2020: 636 kaf

5.9% decrease

Observed Unregulated Volume
1981-2010: 7155 kaf
1991-2020: 6392 kaf

10.7% decrease

Flaming Gorge Blue Mesa Lake Powell



CBRFC Soil Moisture Documentation

2017 2020



CBRFC Multi-Year Model Soil Moisture Graphics

2017

Goals:

-Provide stakeholders/users with a better understanding of CBRFC hydrologic model soil moisture conditions 
(states) that impact streamflow forecasts

-Visualize soil moisture trends at various time scales

Currently in early development stages

Example: 25-year lower soil zone plot



CBRFC Multi-Year Model Soil Moisture Graphic Examples

2017

2- and 5-year soil moisture plots 
with exceedance bounds, min, 
max, median.

What kind of CBRFC model soil 
moisture information do you 
want to see?



10-Day Streamflow Forecast Hydrograph - River 

More interactive -> hover for values
Data Table Option
Forecast Peak Option
Historical Exceedance

Feedback is welcome



10-Day Streamflow Forecast Hydrograph - Reservoir 



Summary

2020

● Recent model recalibration was an enormous effort during a time of telework, a busy monsoon season, and employee 
transition

● CBRFC hydrologic model calibration/development is a continuous process that includes decades of forecaster 
knowledge & experience

○ ~15 new forecast locations implemented across the Upper Colorado River Basin in 2021
○ Implemented the most comprehensive historical consumptive use dataset in Western CO within our 

model/streamflow forecasting operations
○ Standardized model elevation zone breaks across western CO
○ Included satellite (observed) snow cover during snow model calibration

● New normals - analysis, trends
○ 1991-2020 volumes are less than 1981-2010 volumes (on average)
○ Magnitude of volume decreases increase from north to south
○ Lake Powell ~10% lower

● Soil moisture
○ Improved documentation on our webpage
○ Working on ideas/graphics to better visualize and communicate how soil moisture impacts streamflow forecasts

● Updated 10-day streamflow forecast hydrographs
○ More interactive/intuitive/readable



CBRFC Water Supply Forecast Point Changes

2017 2020

● Dropping mainstem San Juan forecasts
○ Significant unmeasured depletions; unreg ESP doesn’t make sense 

■ San Juan - Farmington
■ San Juan - Bluff

● Dropping Plateau Creek near Cameo (PCCC2) water supply forecast point
○ Observed real-time diversion data is not available
○ Forecast skill/verification has been poor

■ Reach has 60+ unmeasured diversions

● Dropping Paonia Reservoir (PRSC2) March-June official forecast period
○ April-July official forecast period
○ Monthly forecasts will continue to be provided for this location



CBRFC Basin Focal Points/Contacts

2017 2020

Basin Focal Points (Forecasters)

Brenda Alcorn - Green, Duchesne, White/Yampa
brenda.alcorn@noaa.gov

Ashley Nielson – Gunnison, San Juan, Dolores, Lake Powell
ashley.nielson@noaa.gov

Cody Moser – Upper Colorado Mainstem
cody.moser@noaa.gov

Patrick Kormos – Great Basin
patrick.kormos@noaa.gov

Trevor Grout - Virgin, Lower Colorado
trevor.grout@noaa.gov

Brent Bernard – Hydrologist
brent.bernard@noaa.gov

Tracy Cox - Hydrometeorologist
tracy.cox@noaa.gov

+2 new forecasters arriving soon!

Michelle Stokes – Hydrologist In Charge
michelle.stokes@noaa.gov

Paul Miller– Service Coordination Hydrologist
paul.miller@noaa.gov

John Lhotak – Development and Operations Hydrologist
john.lhotak@noaa.gov

CBRFC Webpage
https://www.cbrfc.noaa.gov/

CBRFC Operations
cbrfc.operations@noaa.gov

801-524-4004
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