
Colorado River Basin 
Water Supply Briefing

April 5, 2024



Presentation Overview

Soil Moisture Conditions

Precipitation Review

Snowpack Conditions
  

Water Supply Forecasts

Water Supply Forecast Error

Upcoming Weather

Contacts & Questions

Webinar recording & slides will be 
available on CBRFC webpage.



CBRFC hydrologic model soil moisture is adjusted (if necessary) every fall after irrigation 
season has ended and before winter.

Data used to make adjustments:
-Early November streamflow observations (baseflow)
-Reservoir inflows
-July-October precipitation
-Past season(s) runoff conditions

Colorado River Basin: near to below normal; improves from south to north

Soil Moisture Impacts on Water Supply / Runoff
Above normal soil moisture conditions → positive impact (increased runoff efficiency)
Below normal soil moisture conditions → negative impact (decreased runoff efficiency)

The timing and magnitude of spring runoff is ultimately a result of snowpack 
conditions, spring weather, and soil moisture conditions.

Fall 2023 Hydrologic Model Soil Moisture Conditions

UPPER
COLORADO

LOWER
COLORADO



March 2024 Precipitation Summary

Active weather continued into March, 
making it the third consecutive month with near to above normal precipitation.



January-March 2024 Precipitation

Percentile
Most SNOTEL sites 

>70th percentile

link link

Rank
Many SNOTEL sites 
Rank in 10 wettest

Records
A few SNOTEL sites 

Record wet

link

https://nwcc-apps.sc.egov.usda.gov/imap/#version=169&elements=&networks=!SCAN,SNTLT,MPRC,COOP&states=AZ,CO,ID,NV,NM,UT,WY&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=false&hucIdLabels=false&hucParameterLabels=true&stationLabels=parameter&overlays=&hucOverlays=2&basinOpacity=75&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,baseMaps,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriWtm&displayType=station&basinType=8&dataElement=PREC&depth=-8&parameter=PERCENTILE&frequency=MONTHLY&duration=JAN-MAR&customDuration=3&dayPart=E&monthPart=E&forecastPubDay=1&forecastExceedance=50&useMixedPast=true&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1991&referenceEnd=2020&minimumYears=30&hucAssociations=true&relativeDate=-1&lat=37.430&lon=-104.117&zoom=6.0
https://nwcc-apps.sc.egov.usda.gov/imap/#version=169&elements=&networks=!SCAN,SNTLT,MPRC,COOP&states=AZ,CO,ID,NV,NM,UT,WY&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=false&hucIdLabels=false&hucParameterLabels=true&stationLabels=parameter&overlays=&hucOverlays=2&basinOpacity=75&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,baseMaps,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriWtm&displayType=station&basinType=8&dataElement=PREC&depth=-8&parameter=RANK&frequency=MONTHLY&duration=JAN-MAR&customDuration=3&dayPart=E&monthPart=E&forecastPubDay=1&forecastExceedance=50&useMixedPast=true&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1991&referenceEnd=2020&minimumYears=30&hucAssociations=true&relativeDate=-1&lat=37.430&lon=-104.117&zoom=6.0
https://nwcc-apps.sc.egov.usda.gov/imap/#version=169&elements=&networks=!SCAN,SNTLT,MPRC,COOP&states=AZ,CO,ID,NV,NM,UT,WY&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=false&hucIdLabels=false&hucParameterLabels=true&stationLabels=&overlays=&hucOverlays=2&basinOpacity=75&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,baseMaps,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriWtm&displayType=station&basinType=8&dataElement=PREC&depth=-8&parameter=RECORDS&frequency=MONTHLY&duration=JAN-MAR&customDuration=3&dayPart=E&monthPart=E&forecastPubDay=1&forecastExceedance=50&useMixedPast=true&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1991&referenceEnd=2020&minimumYears=30&hucAssociations=true&relativeDate=-1&lat=39.526&lon=-107.263&zoom=6.5


Water Year 2024 Precipitation Summary

Colorado River Basin water year 2024 precipitation  
is generally near normal across significant runoff producing areas.



Snowpack Conditions

UCRB SWE conditions 
improved during March 

and are near to above normal, 
ranging from 95-150%. 

April 1 SWE Conditions
NRCS SNOTEL Observed (Squares)

CBRFC Model (Significant Areas)

SWE = Snow Water Equivalent
 The amount of water in snow.



UCRB Snowpack Evolution

SWE Above Lake Powell

~60% of normal on Jan 1

>100% (Apr 1) 

~80% (Feb 1)

~95% (Mar 1)



UCRB Water Supply Forecasts: Overview

KAF
thousand acre-feet

The water supply outlook has improved/remained steady 
due to above average March precipitation.

Central areas: near to above normal
Northern/southern areas: near to below normal

] Best conditions

] Worse conditions



Lake Powell Water Supply Forecast

Lake Powell summarizes the hydrologic conditions throughout the 
Upper Colorado River Basin.

← most probable scenario = 5700 kaf

← wetter scenario = 8300 kaf
10% chance of being exceeded

← drier scenario = 4400 kaf
90% chance of being exceeded



Green above Flaming Gorge - Model Group SWE Plot

Upper Green River Basin

Forecast Range: 90-105%

Shaded areas 
Apr 1 
CBRFC model snow

53% of normal

Apr 1 Forecast
960 kaf

99% avg

104%

Feb 1
680 / 70%

Mar 1
780 / 81%



White/Yampa River Basin

Forecast Range: 100-115% Apr 1 Forecast
1350 kaf
113% avg

Yampa River Basin - Model Group SWE Plot

120%



Colorado River Headwaters

Forecast Range: 90-120%
Year Obs
2022 1813
2023 2934

70%

105%



Gunnison River Basin

109%

Forecast Range: 60-105%

Feb 1 
560 kaf

88% avg

Mar 1 
560 kaf

88% avg

Apr 1 Forecast
600 kaf

94% avg

114%



Dolores River Basin

Forecast Range: 55-80%

98%

116%

Feb 1 
167 kaf

65% avg

Mar 1 
167 kaf

65% avg

Apr 1 Forecast
200 kaf

78% avg



San Juan River Basin

Forecast Range: 65-80%

100%

San Juan River Basin abv Navajo - Model Group SWE Plot

Feb 1 
390 kaf

62% avg

Mar 1 
390 kaf

62% avg

Apr 1 Forecast
420 kaf

67% avg



Historical Forecast Verification

Error tends to decrease each month into the spring

Where Forecasts are Better:
  -Headwaters
  -Primarily snow melt basins
  -Known diversions / demands

Where Forecasts are Worse:
  -Lower elevations (rain or early melt)
  -Downstream of diversions / irrigation
  -Little is known about diversions / demands

April Forecast Error: April-July Volume
Location Avg April Forecast Error
Green River - Warren Bridge 10%
Fontenelle Reservoir 21%
Yampa River - Deerlodge 19%
Blue River - Dillon Reservoir 15%
Colorado River - Cameo 17%
Blue Mesa Reservoir (Gunnison) 17%
McPhee Reservoir (Dolores) 17%
Navajo Reservoir (San Juan) 19%
Lake Powell 20%
Virgin River at Virgin 14%

Future weather is 
the primary source 
of water supply forecast 
error/uncertainty.



● A transition from El Niño to ENSO-neutral is likely by April-June 2024
○ 62% chance of La Niña developing by June-August 2024

El Niño Southern Oscillation (ENSO) Status

Sources: NOAA, IRI



Winter 2023-2024 El Niño Summary



LCRB: Jan-May Water Supply Forecasts

LCRB January-May volume forecasts 
improved during the last month 

due to above normal March precipitation.

Forecast Range: 55-130%



Salt River Basin

Jan and Feb forecasts assumed wetter 
than normal winter weather due to El Niño.

Current observed volume is half of 
forecasted volume.



Upcoming Weather: 7-Day Precipitation Forecast

High pressure has been in place over 
the region the last several days, 
resulting in a period of dry and 
anomalously warm conditions.

Cooler and wetter weather will impact 
the region this weekend/early next 
week.

Drier and warmer than average 
conditions are expected by the middle 
of next week into mid-April

7-Day Forecast Precipitation Totals

UCRB: 0.25” - 0.75”

LCRB: 0.10” - 0.25”



Upcoming Weather: 8-14 Day Outlook (April 12-18)

Near normal precipitation favored 
over most of the western US.

Above average temperatures likely.



Summary

● Above average Jan/Feb/Mar precipitation

● Upper Colorado
○ Soil moisture:

■ Northern basins - near/above average
■ Southern basins - below average

○ Apr 1 SWE: 95-150%
○ April-July volume forecasts: 60-160%

● Lower Colorado
○ Soil moisture: below normal
○ Drier than normal El Niño across water supply areas
○ Apr 1 SWE: above normal
○ January-May volume forecasts: 55-130%

● Weather forecast
○ 7-day precipitation forecast (high elevations)

■ UCRB: 0.25” - 0.75”
■ LCRB: 0.10” - 0.25”

April 1 Water Supply Forecasts
Percent of 1991-2020 Normal Seasonal Volume



Peak Flow Forecasts



2024 Water Supply Webinar Schedule

Colorado River Basin

Monday Jan 8th 10 am
Wednesday Feb 7th  10 am
Thursday Mar 7th  10 am
Friday Apr 5th 10 am
Tuesday May 7th 10 am

Utah/Great Basin

Monday Jan 8th  11:30 am
Wednesday Feb 7th  11:30 am
Thursday Mar 7th  11:30 am
Friday Apr 5th 11:30 am
Tuesday May 7th 11:30 am

Webinar schedule & registration information has been posted to the CBRFC web page

*All Times Mountain Time (MT)



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

CBRFC Water Supply Presentations
https://www.cbrfc.noaa.gov/present/present.html

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, Sevier
cody.moser@noaa.gov

Trevor Grout - Great Basin 
trevor.grout@noaa.gov

Nanette Hosenfeld - Virgin, Lower Colorado
nanette.hosenfeld@noaa.gov

Wolfgang Hanft - Virgin, Lower Colorado
wolfgang.hanft@noaa.gov

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

Cass Goodman - Computer Systems Analyst
cass.goodman@noaa.gov

CBRFC Operations
cbrfc.operations@noaa.gov

801-524-4004

CBRFC Contacts & Water Year 2024 Basin Focal Points
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