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Routine Forecasts
• 587 points forecasted daily

• 471 modeled river points

• 92 reservoirs

• 24 routed locations

• 159 points are also Water Supply Points

• Flexible web interface 
cbrfc.noaa.gov

• Requires a large amount of data 
(e.g. precip, temps, streamflow)
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Typical Operations Day
• Quality Control (observations and forecast 

data)

• Other data input (e.g., reservoir release 
schedules) / Update ratings

• Hydrologic Model Interaction (CHPS)

• Forecast Output / Product Dissemination 
(daily by 10 am Mountain Time)

• Provide forecast updates / WFO and 
stakeholder coordination as needed
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Soil Moisture
Baseflow

Snow Accumulation

Melt

Irrigation Season

Verification
Model Improvements

Water Supply Forecasts 
Issued Jan-Jun

CBRFC Operational Timeline

● 10-day deterministic streamflow forecasts are issued daily

● Water supply probabilistic forecasts are issued starting in January, however we begin posting ESP model guidance on 
our website in mid-December (forecast evolution plots).

● Peak flow forecasts are issued starting in March; updated ~2x/month

● Verification and model improvements actually go all year round, but we place an emphasis on them after the runoff 
season
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CBRFC Operations
• Forecasters are familiar with all basins

• Focal points are typically first 
points of contact, but you can work 
with anyone

• Others will cover when focal points 
aren’t available

• Notes are shared within the model

• Don’t hesitate to reach out to any of us 
with any questions you might have
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Role of Forecasts in Decision Support 
for Reservoir Operations
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Michelle Stokes – Hydrologist In Charge
michelle.stokes@noaa.gov

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

Basin Focal Points (Forecasters)

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

Tracy Cox - San Rafael, Price
tracy.cox@noaa.gov

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

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

Zach Finch – Virgin, Lower Colorado Basin
zach.finch@noaa.gov

Patrick Kormos – Bear, Weber
patrick.kormos@noaa.gov

Brent Bernard – Six Creeks, Provo , Sevier
brent.bernard@noaa.gov

CBRFC Contacts

Best phone number is:  801-524-4004

Michelle’s Cell:  801-819-5967
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● What is the NBM?
○ National Blend of Models
○ National forecast guidance based on a blend of both NWS and non-NWS models

■ Weather models are weighted based on running 30-day verification (dynamic)

● Why use the NBM?
○ Consensus forecasts produce a more accurate forecast than any single forecast when verified over 

an extended period of time
○ More likely to be trending towards a more accurate forecast with ensemble approach

● When did CBRFC implement the NBM temperature forecast in operations?
○ August 2018
○ Prior to August 2018, used GFS-Based Model Output Statistics (MOS) as starting point

● CBRFC NBM forecast methodology:
○ bcNBM (bias corrected) - will be referred to as RFC forecast in future slides
○ take the raw NBM temperature forecasts and bias correct using observations

■ compute average Day 1 bias over past 30 days
■ apply bias correction to all forecast hours

● CBRFC verification methodology:
○ compute verification statistics (MAE/bias) for MOS, NBM, bcNBM, and Climatology
○ verify forecast lead times of 1-10 days (24-240 hours)
○ March - June 2019 (10,000+ observations)

NBM Overview
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RFC (bcNBM) maximum temperature forecasts are 
most skillful on average at all lead times. Even at a 

lead time of ten days, RFC forecasts show more skill 
than climatology.

For minimum temperature forecasts, RFC forecasts 
are the best at nearly all lead times, except the short 

term where MOS is slightly better. 
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Model Flip Flopping

The MOS forecasts are much more inconsistent from one day 
to the next, especially at longer lead times.

In contrast, the NBM and RFC produce much less flip flopping.

RFC temperature forecast procedure has slightly positive bias.
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How often does model forecast bust? Model performance during warm spells

RFC method shows superior performance during periods 
of anomalous warming.

RFC method has fewer instances of days with error 
>10 degrees.
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● bcNBM (RFC) is the best performing model, on average
○ produces the most accurate and consistent forecast at all lead times.

● Previous temperature forecast methodology (MOS)
○ more inconsistent, especially at longer lead times -> inconsistent hydrographs.

● The change to using the bcNBM as the starting point for CBRFC forecasts has improved 
temperature forecasts while reducing the time editing hydrologic model forcing grids.

○ more consistent temperature forecasts during spring runoff lead to more consistent 
forecast streamflows

○ if there is a significant change it is more likely to be moving in the right direction rather 
than flip-flopping

● Performance/verification will continue to be tracked.

● QUESTIONS?
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Cody Moser
Hydrologist, CBRFC
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https://www.cbrfc.noaa.gov/
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Model daily snow water equivalent (SWE)
● for each basin zone in CBRFC model
● supplements streamflow products:

○ 10-day forecast
○ water supply forecast
○ peak flow forecast
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● New (WY19) CBRFC model snow feature
○ adds transparency to streamflow forecast products
○ provides mean areal (sub-basin) SWE information within Colorado River Basin
○ valuable tool after SNOTEL station SWE has melted out

● Current Capabilities:
○ current CBRFC model SWE; historical (calibration period) model SWE
○ current and historical observed (SNOTEL) SWE
○ median, max/min, percent daily/seasonal model dataset time series available

● Proposed development work (no timeline):
○ additional plot capabilities (multiple years/basins on a single plot)
○ additional parameters: snow cover, snow density, ranking/percentile
○ additional basin metadata
○ tabular output feature
○ stakeholder/user recommendations

● Questions / Comments / Suggestions? 
○ Did you use/view this during WY19?
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Forecast Challenges: WY2019 

1. Dry antecedent soil moisture conditions
2. Major weather pattern shifts

a. Dry Start to the season in some areas
b. Record Wet February/Early March
c. Cold/Wet Late May

3. Above average low/mid elevation snow conditions at start of runoff season
4. Late season precipitation (late June/early July event in Yampa/UC)
5. Inconsistent meteorological guidance during melt period
6. Observed streamflow issues (can be more frequent and significant in high years)
7. Summer rain events



Forecast Challenges: How would dry soils impact overall runoff volumes ?

Dry soils entering the winter season
Near record low levels in San Juan/Gunnison

The Questions:
Would a slower melt result in lower volumes overall?
Was there enough snow to overcome soil moisture deficits?



Forecast Challenges: Record low flows to start water year 2019

Source: USGS



Forecast Challenges: Slow start to the season in some areas

January 1 Conditions

Upper Colorado: 
       Wet Nov

San Juan: 
Poor snowpack + 
extremely low 
soil moisture 

Gunnison: 
OK snowpack + 
extremely low 
soil moisture 



Weather Pattern Shift: Very Wet February/March

Persistent trough over the western U.S. directed a series of storm systems across the 
Colorado River Basin during the months of Feb/Mar.  Many of the SNOTELs in 
Utah/Colorado had record precipitation totals for the Feb 1- Mar 15 period.  This very wet 
pattern was the main source of early season (Jan-Mar) water supply forecast error.



Pattern Shifts are Difficult to Predict Outside a Week!
CPC Forecasts 
for February

One Week Later

CPC Forecasts 
for March

Two Weeks Later
Forecasting the 
weather pattern 
outside a week, or 
perhaps 10-15 days in 
some instances, is 
purely speculative!  

We can incorporate 
the next 5 days of 
precipitation into our 
ESP model runs. 



Forecast Challenges: How would above average low/mid (<8500’) elevation snow impact 
overall volumes?

• Model snow includes area above and below SNOTEL 
locations.

• Much above average low/mid elevation snow  
conditions

• Low elevation snow typically melts in March and 
doesn’t contribute to April-July volumes 

April 1 Conditions



Weather Pattern Shift: Wet/Cold Last Half of May

A deep and persistent trough settled over the Intermountain West during the last two 
weeks of May.  This resulted in a prolonged period of below normal temperatures and 
above normal precipitation.  The effect was to delay snowmelt, and many water supply 
sites showed an increase in ESP over the last half of the month due to additional snow 
accumulation.

Prolonged period of temps 
10-20 degrees below normal



Weather Pattern Shift: Wet/Cold Last Half of May
Full month of May precipitation: top 5 Last half of May precipitation: many records



Forecast Challenges: June Weather

First day of summer = ~ 2ft of snow!

• June remained cool and wet in northwest Colorado (Yampa and Upper Colorado mainstem)
○ Late season rain 
○ Late season high elevation snow accumulation 

• Wild swings in temperatures impacting snowmelt pattern
• Uncertainty in meteorological guidance (impacting peak forecasts/reservoir operations)



May 14th guidance looking ahead to May 24th

Forecast Challenges: Different scenarios in meteorological guidance (impacting peak forecasts) 



Hydrologic Model Simulated streamflow

Observed gage reading

Forecast Challenges:  Observed data issues (not uncommon especially in wet years)

Hydrologic Model Simulated streamflow

Observed gage reading after adjustment

Daily Operations:
We often see a discrepancy between an observed 
reading and our model

The Decision:
Is a model state incorrect or might something in the 
stream be impacting readings (debris, scour, etc.)?

Eventually a field measurement was made and 
the gage readings adjusted, validating the model 
performance. 

The decision to be patient and not adjust model 
snow states to lower values was correct.

This result is not always the case however, 
especially in data sparse areas and if the gage 
reading was indeed accurate.



Forecast Challenges: Summer rain events difficult to forecast (thunderstorm location)
         Saturated soils resulted in efficient runoff and sustained higher flows in areas

Previous days forecast

Observed Flow

Today’s 10 day forecast
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● What is CROS?
○ Coordinated Reservoir Operations Study
○ Established in 1995 as part of the Upper Colorado River Endangered Fish Recovery Program

● What are the goals of CROS?
○ Identify potential opportunities to coordinate releases from various reservoirs to enhance habitat in the 

15-mile reach of the Colorado River
■ River section determined to be critical to the survival of endangered fish species
■ Reach extends upstream from the Gunnison River confluence to the Grand Valley Diversion dam at 

Palisade, CO
○ Focus is to enhance/extend spring peak flows -> improve fish spawning habitat
○ Enhance natural peak flows on the Colorado River for 10-14 days
○ Without diminishing reservoir yields, affecting reservoir fill timing, exceeding flood stage at Cameo

● Thresholds/Conditions/Timing
○ 12,900 - 26,600 cfs
○ CROS occurs in years when runoff conditions allow
○ Typically occurs during the last week of May / first week of June
○ 2019 focused on extending period of high flows, not enhancing peak flow magnitude

CROS Overview
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Vega

Ruedi
Homestake

Dillon

Green Mountain

Wolford

Williams Fork

Willow
Creek Granby

15-Mile Reach Map

Est. Travel Time to 15-mile Reach

Granby 60 hrs

Williams Fork 48 hrs

Wolford 42 hrs

Green Mountain 48 hrs

Homestake 100 hrs

Ruedi 24 hrs

*Note: lower flows 
have longer travel 
times
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Source: 1997 CROS Annual Summary of Operations Report

CROS Participants & Roles

CBRFC
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● CBRFC Model
○ Current model states (snow, soil moisture, etc..)
○ 5-day precipitation forecast
○ 10-day temperature forecast
○ Future diversion/reservoir release assumptions

● Peak Flow Magnitude & Timing
○ Mean daily peak flow forecast
○ If peak flow is < 10 days from now -> use 10-day flow forecast
○ If peak flow is > 10 days from now -> use ESP guidance

CBRFC Peak Flow Forecasting
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June 15-16 Peak
21,000 cfs

observed  ←  →  forecast

*Multiple reservoir 
release schedules
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June 1 July 2
*Latest peak flow date on record
Same peak date as 1957
Gage record dates back to 1934

June 14
CROS Decision
June 15-16 Peak Fcst
21,000 cfs

Normal Peak Period
May 24 - June 12

Cameo Observed Hydrograph (June 1 - July 16)

Mean Daily
18,900 cfs

June 15
20,400 cfs

June 22
22,100 cfs

23,200 cfs

5-day QPF 
Period

U
SG

S 
O

bs
er

va
tio

ns

*Green Mtn: 1942 Homestake: 1967
Granby: 1950 Ruedi: 1968
Williams Fk: 1959 Wolford: 1995

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/


Department of Commerce  //  National Oceanic and Atmospheric Administration  //  47Late June / Early July Precipitation Events

2” new SWE higher elevations
Rain lower elevations

5-day QPF 
Period

CROS Decision Less Precipitation
Warmer, but Near Normal Temperatures

Ripe Snowpack
Mid+High Elevation Rain-on-Snow Melt

5+ inches mid elevation swe
20+ inches high elevation swe

Record Stage (provisional)

Eagle River below Gypsum

Colorado River near Cameo
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● Weather Forecast
○ Precipitation -> large impact on 2019 peak flow magnitude & timing
○ Temperature
○ Cloud cover / solar radiation

● Hydrologic Model States
○ Snow: swe, ripeness
○ Soil moisture
○ Melt rate: during both cool down/recession & warm up/rising limb of hydrographs

■ multiple warm ups and cool downs (-15ºF) during 2019 spring runoff season

● Future Water Use
○ Diversions: model assumptions, east slope vs. west slope storage availability
○ Consumptive use: below avg temp + above avg precip = less consumptive use

● Streamflow Measurement
○ +/- 5 to 10 %
○ 20,000 cfs +/- 1,500 cfs
○ CBRFC model was suggesting slightly lower (500-1,000 cfs) flows in 15-mile reach

■  confirmed by USGS measurements ~June 17
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● Peak flow forecast magnitude & timing did not verify

● Could anything have been done differently in order to more accurately forecast the peak flow 
magnitude and timing?

○ extend QPF period beyond 5 days?
■ accuracy of QPF beyond 5 days?
■ Cameo peak occurred >2 weeks later than expected

● Would it have been possible to receive more detailed / accurate future diversion information from 
partners / stakeholders?

○ would rather have current best estimate of future diversions vs. going off of historical 
diversion pattern assumptions

○ major diversions seem to operate / react to near real-time conditions

● High water impacts
○ did not hear of any high water issues along 15-mile reach

■ extra work required by irrigation companies to deal with increased debris
○ some impacts on the Gunnison and Colorado below the confluence, but not during Cameo 

peak

● QUESTIONS
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Red = This year’s forecast error larger than ESP historical error.
Blue = This year’s forecast error smaller than ESP historical error.
Black = This year’s forecast error similar to ESP historical error.

January May

Access from cbrfc homepage: WATER SUPPLY menu -> 2019 Verification Map
https://www.cbrfc.noaa.gov/arc/verif/verif.diff.php
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Grey bars = if we just 
forecast average

Red bars = historical 
forecast error

Yellow lines = current 
year error



Final observed volume was above 10% exceedance forecast 
for Jan, Feb, and Jun.  In addition, MAE was larger than 
historical error for all months.

● Record precipitation in March and June so this explains 
large forecast errors.

● Forecasts were not bad based on information available 
at the time (model states reflected current hydrologic 
conditions).

Record precip

obs rank 20 / 103 yrs

over forecast

under forecast

pe
rfe

ct

Jan 1 50%: 
790 kaf / 84%



+16%

Official forecast ~10% higher than ESP guidance
➢ High confidence in large event / wet first half of March

10%: wetter 
future conditions

50%: average 
future conditions

90%: drier 
future conditions



Final observed volume was above 10% exceedance forecast 
only for June.  However, MAE was larger than historical error 
for all months due to wetter than normal future weather.

● March precipitation top 5; May precipitation top 10; June 
precipitation near record.

● Model snow states did get off track the first half of 
March, but this was caught and corrected before the 
April official forecast.

Model SWE adjustment 3/15:
 - we had been overestimating the 
daily precipitation fed to the model 
during the first half of the month
 - reduced by 1.0”-1.5” after 
mid-month review process

obs rank 13 / 92 yrs

Jan 1 50%: 
210 kaf / 95%



obs rank 3 / 51 yrs

Final observed volume was above 10% exceedance forecast 
Jan, Feb, and Mar.  MAE was larger than historical error for all 
months.

● Came into the year with near record low model soil 
moisture; January 1 forecast much below normal.

● Record March precipitation; May precipitation top 10; 
June precipitation near normal.

● March mid-month forecast undercut guidance as drier 
conditions were anticipated for the second half of the 
month and model swe updates were in progress as well.

Model SWE adjustment 3/15:
 - similar to adjustments made in 
Granby segment

Second largest 
January forecast error

Jan 1 50%: 
500 kaf / 74%



obs rank 8 / 39 yrs

Jan 1 50%: 
190 kaf / 64%

Final observed volume was above 10% exceedance forecast 
Jan, Feb, and Jun.  MAE was larger than historical error 
Jan-Mar, below in Apr, and near May-Jun.

● Came into the year with near record low model soil 
moisture; January 1 forecast much below normal.

● Record March and May precipitation; April precipitation 
much below normal; June precipitation near normal.

● Model guidance was in the ballpark by mid-March; nice 
to see the model handle such a large turn around.

Forecast guidance decreased 
mid-March through mid-May due to drier 
conditions before rebounding with 
record second half of May precipitation.

Largest January 
forecast error



obs rank 8 / 49 yrs

Jan 1 50%: 
370 kaf / 50%

Largest January 
forecast error

Final observed volume was above 10% exceedance forecast 
for all months except Apr.  MAE was larger than historical error 
for all months.

● Came into the year with near record low model soil 
moisture; January 1 forecast much below normal.

● Record March and May precipitation.
● Added snow to the model late in the season - likely a 

model state/calibration error.

Guidance increases due to 
modifications to model SWE

Third largest 
June forecast 
error



obs rank 12 / 56 yrs

Third largest   
January forecast error

Final observed volume was above 10% exceedance forecast 
for Jan and Feb.  MAE was larger than historical error for all 
months except Apr and Jun.

● Forecasts follow a similar pattern to the sampling of 
western Colorado points that were just reviewed.

● In addition, the upper Green River in Wyoming is a major 
contributor to Lake Powell inflow.

○ Forecasts for Flaming Gorge were below average 
through April 1.

○ Above average precipitation in Apr and May 
brought final observed to ~120% of average.

Jan 1 50%: 
4550 kaf / 64%

Basin avg precip:
  Jan - 120%
  Feb - 150%
  Mar - 175%
  Apr - 105%
  May - 180%
  Jun - 110%



Last official long lead peak flow forecast (5/1):  2400 cfs
ESP guidance still indicating ‘normal’ timing

(we do not forecast peak timing)

2019 provisional mean daily peak:  6/15 - 2820 cfs

ESP forecasts from 5/19-6/2 were indicating a higher 
(2600-2800 cfs) and later-than-usual (6/9-6/20) peak.

Normal time of peak 
5/21 - 6/11

Note: ESP guidance for peaks is most useful 
beyond the 10-15 day window; once the peak 
looks like it will occur within the next two weeks 
the daily forecast hydrographs are the best 
source of information.

obs: 2820 cfs

ESP Peak Flow forecast evolution plot
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Peak Flow Forecast Improvements

Flood Potential Dashboard
● New Flood Potential Dashboard

○ Launched internally in mid May 2019
● Does not replace traditional peak flow forecast products
● Percentile Ranking

○ Provides context to historical record
○ Includes points without defined critical levels

● Daily Updates
● Helpful in tracking the flooding potential in late melts
● Additional improvements to come
● Feedback welcome

   

Snowmelt Peak Flow Forecasts
● Probabilistic (regulated ESP)

○ Likelihood of exceeding flood thresholds
○ Update bi-weekly March - May 

● Do not provide specific date of peak 
● Challenges:

○ Peak timing
○ Infrequent updates
○ Lack of late season guidance 
○ Only for locations with defined thresholds
○ Lacks historical relevance

   

New Product WY2019Existing Product



Flood Potential Dashboard
Percentile map contains more locations
Sites included have:

- limited regulation (e.g headwaters)
- long periods of record



Weekly Hydrologic Outlooks

● Weekly Webinar: 5/14-6/11
● Overview of:

○ Current Hydrologic Conditions
○ Areas of Flooding Concerns
○ Weather Forecasts
○ Streamflow Forecasts

● Stakeholder motivated
  



Lake City/Henson Creek Event Support

● WFO Grand Junction informed of us of 
the situation and possible flooding 
concerns in mid May

● Could we provide any forecasting support 
to help with the emergency?
○ Timing/magnitude of peak flow?
○ How to utilize new USGS gages?
○ Real-time monitoring?



Lake City/Henson Creek Event Support

Added Lake Fork USGS gages to flood 
potential dashboard.  Included historical 
peak magnitude and peak timing data. 

Developed rate of change thresholds with 
WFO and added the two new USGS gages 
to our internal dam early warning program.
 
Program alerts both WFO/RFC anytime the 
rate of change thresholds are exceeded. 



Lake City/Henson Creek Event Support
Created and distributed to the WFO a 15-day 
daily streamflow forecast for the two long-term 
locations on the Lake Fork River through July.  
These points were already part of our model.

Provided daily probabilistic forecasts for peak flow 
magnitude and timing of peak flow to the WFO. 

15-Day Streamflow Forecast

Peak Flow Magnitude Forecast

Number of Days to Peak Flow



Interactive Graphic Snapshot

● Option now available to easily save the 
Water Supply Forecast graphic 
○ Latest ESP
○ Latest Official

● Will be available for other interactive 
graphics on the webpage
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East River - Almont
Water Supply Prediction Skill Change: 0 to 5, 15, and 30 day QPF

 5 15 30

Skill Increase = MAE (noQPF) - MAE (w/QPF)

➢ Given these results we will continue to monitor 
the progress of improvement of two week 
forecasts and consider incorporating them when 
skill is proven sufficient.



Sites included:
  Green - Warren Bridge
  Elk - Milner
  East - Almont
  Animas - Durango
  Weber - Oakley
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11,000 feet

ASO SWE vs. Elevation

PRISM Precipitation vs. Elevation

11,000 feet



•
–
–

•
–

–



•
–

–

–

Trend Over Time
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Chalk Creek, Utah - Dry Category
%Runoff vs. Year by month
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Monthly Breakdown
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NWM ET vs. Elevation
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CBRFC is hosting a map to allow 
easy access to water supply 
forecasts from other RFC’s.

● Selecting points within the NW 
or CN RFC areas will take you 
to that office’s webpage.

● Selecting points within the 
MB, AB, or WG RFC areas 
will bring up the same ESP 
forecast evolution plot used by 
CBRFC.

○ Those offices are 
sending us their data.

○ We are continuing to 
work with them to get all 
of the information we 
need for the plots.

NWRFC

CNRFC

MBRFC

ABRFC
CBRFC

WGRFC



● Has the same hover and zoom 
capabilities as our other 
interactive graphs (Water 
Supply, Model Snow).

● Working to ensure it has the 
same information and links that 
are available on current 
hydrographs.

● New: ability to show previous 
forecasts and to more easily 
select a specific date range.

● Goal is to have these 
operational by the spring runoff 
season.



•
•
•
•

•
•
•
•
•
•



•
•



National 
Weather 
Service 

CBRFC 
Calibration Plans 

Cody Moser
Hydrologist, CBRFC

http://www.noaa.gov/
http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather


Department of Commerce  //  National Oceanic and Atmospheric Administration  //  90

● Hydrologic model calibration is time consuming

● Calibration Preparation
○ Basin delineation / GIS analysis
○ Data collection & quality control (streamflow, temperature, precipitation, etc..)
○ Basin research (diversions/irrigation/etc..)
○ Station (temperature/precipitation) selection & weighting
○ Water balance analysis

● Model Calibration
○ SAC-SMA (soil moisture model)
○ SNOW-17
○ UNIT-HG 
○ LAGK (routing time and attenuation)
○ CHANLOSS/CONS-USE (accounts unmeasured depletions/returns)

● Implementation
○ Configuration into operations
○ Webpage
○ Database maintenance

CBRFC Calibration Overview

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
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Department of Commerce  //  National Oceanic and Atmospheric Administration  //  91

● Update 30-year normals (1991-2020)
○ PRISM: Precipitation & Temperature

● Calibration/verification of additional 5 water years (2016-2020)
○ 2018 (dry)
○ 2019 (wet)
○ Note: total calibration period will become 1981-2020 (40 years)

● Incorporate JPL re-processed snow covered area (SCA) data into the calibration process
○ Less uncertainty in:

■ SNOW-17 model parameterization
■ water balance

● Incorporate additional known/measured diversions

● More SNOTEL stations will have adequate period of record to use for hydrologic model calibration
○ At a minimum, SNOTEL station should have 15 years of data in order to use in CBRFC 

model calibration

● Incorporate lessons learned from ASO and NWM
○ Reduce ET above 11,000 feet 

CBRFC Calibration Update

http://www.noaa.gov/marine-aviation
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Department of Commerce  //  National Oceanic and Atmospheric Administration  //  92

Older Calibration
Additional model SWE needed around 7/1 in upper and middle zones

Recent Calibration
Updated segment calibration with reduced ET above treeline

Traditional vs. Recent Basin Calibrations
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Department of Commerce  //  National Oceanic and Atmospheric Administration  //  93White / Yampa SNOTEL POR
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Department of Commerce  //  National Oceanic and Atmospheric Administration  //  94Upper CO Mainstem SNOTEL POR
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Department of Commerce  //  National Oceanic and Atmospheric Administration  //  95Southwest CO SNOTEL POR

Incorporated these SNOTELs 
into basin calibrations / 
operational forecasts recently 
(stakeholder request).

Calibration process / statistics 
showed skill increase
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Department of Commerce  //  National Oceanic and Atmospheric Administration  //  96Summary

● CBRFC is planning to update basin calibrations in the early 2020’s using observed data through 
water year 2020

○ ~500 basins
○ ~1200 zones

● 1991-2020 updated averages (normals)
○ Monthly, annual, and seasonal (April-July) streamflow volumes
○ Precipitation
○ Temperature
○ SWE

● Calibration period will be extended to 40 years (1981-2020)
○ 1981-2010 vs. 1991-2020 comparison / analysis

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

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

Basin Focal Points (Forecasters)

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

Tracy Cox - San Rafael, Price
tracy.cox@noaa.gov

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

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

Zach Finch – Virgin, Lower Colorado Basin
zach.finch@noaa.gov

Patrick Kormos – Bear, Weber
patrick.kormos@noaa.gov

Brent Bernard – Six Creeks, Provo , Sevier
brent.bernard@noaa.gov

CBRFC Contacts

Best phone number is:  801-524-4004

Michelle’s Cell:  801-819-5967
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