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After 30 days, ski tracks from last month’s snow survey at the Foolhen Snow Course in the Pioneer Mountains are 
still visible. This is a sure sign that April precipitation didn’t add much to the snowpack in the region, which is 
echoed across the state. October and February storms continue to prop up snowpack totals as March and April 
weather patterns yielded well below-average precipitation to most areas of the state. As of May 1st, a significant 
portion of the low elevation snowpack has melted off due to record-setting temperatures during the first week of 
April which tipped the scales at these elevations. Even though we experienced mid-month cold spells, once the 
snowpack started melting, it continued throughout the month. Although the low-elevations are mostly snow-free 
on May 1st, the mid and high elevations benefitted from the cooler weather, and snowmelt was prolonged at these 
locations. The net impact of the dry April weather, and accelerated low elevation melt in some river basins, are 
streamflow forecasts which have decreased since last month.  
 
Water users can find a summary of the past month's weather and precipitation, current snowpack, statewide soil 
moisture, current drought designations, anticipated spring and summer weather, and forecasted streamflows in this 
month's report. 



For more water supply and resource management information, contact: 
 
 
USDA-NRCS Montana Snow Survey Staff 
Federal Building 
10 East Babcock, Room 443 
Bozeman, MT  59715 
MT-nrcs-snow@usda.gov  
http://www.nrcs.usda.gov/wps/portal/nrcs/main/mt/snow/ 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, 
color, national origin, sex, religion, age, disability, political beliefs and marital or familial status.  (Not all 
prohibited bases apply to all programs.)  Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET 
Center at  
(202) 720-2600 (voice and TDD). 
 
To file a complaint, write the Secretary of Agriculture, U.S. Department of Agriculture, Washington, D.C., 20250, 
or call  1-800-245-6340 (voice) or  
(202) 720-1127 (TDD).  USDA is an equal employment opportunity employer. 

mailto:MT-nrcs-snow@usda.gov
http://www.nrcs.usda.gov/wps/portal/nrcs/main/mt/snow/


NRCS Snow Survey – Operational News 
 

For the Montana Data Collection Office (MTDCO) the winter season, defined as roughly November through May, 

typically constitutes less travel time and more time behind the desk. However, maintaining operations of a large 

meteorological network requires the MTDCO staff to be engaged in field-based activities year-round. Here are a few 

highlights of our field activities during April. 

On April 7th & 8th, a crew was able to access the Moss Peak SNOTEL 

site via snowmobiles and repair it. The site had stopped reporting 

data in mid-March and access via snowmobiles was questionable. 

With a little sleuthing, some skilled riding, and a last-minute 

conversion of the site from cellular telemetry to GOES the site was 

back reporting hourly data.  

This time of year, the MTDCO is starting to look ahead to summer 

operations. There are a handful of sites across the network where 

motorized access is available in the winter months but not in the 

summer months.  Trips were made via snowmobile and tracked ATV 

to Barker Lakes SNOTEL, Emery Creek SNOTEL & Stahl Peak SNOTEL 

to bring in and store equipment that will be required for summer 

maintenance. Planning ahead saves time and backs. 

This month the 

MTDCO staff 

were tasked 

with visiting 6 

snow courses in 

the vicinity of 

Bozeman as well as 

5 snow courses in 

Glacier National 

Park to make 

manual 

measurements. The 

courses in GNP are 

typically measured 

by our Canadian 

partners; 

technicians who 

work for Alberta 

Environment & 

Parks. COVID-19 

precautions have kept them from being able to cross the border to 

assist these last two years. 2020 was the first year in a record that 

extends back to 1922 for a couple of these sites that measurements 

were not taken. To ensure all of this valuable data was collected 

MTDCO enlisted the assistance of an Earth Team Volunteer. 

 

 

Side-hilling across the rockslide while 
heading into Moss Peak SNOTEL in the Swan 
Mountain Range. 

Crossing the creek while bringing heavy equipment into 
Emery Creek SNOTEL. Emery Creek is located above 
Hungry Horse Reservoir in the Flathead National 
Forest.  

Earth Team Volunteer, Sam Wilson, 
measuring the Ptarmigan No. 8 snow 
course in Glacier National Park. Thanks 
Sam! 



NRCS Snow Survey – Product Highlights 
Delta Plots – Interactive Map 

Interested in storm totals at a glance and where a storm hit 

the hardest? Delta plots on the Interactive Map are made 

for exactly this!  

This storm in early February stacked up several inches of 

SWE at sites throughout the western part of the state, and 

almost three feet of snow at North Fork Jocko SNOTEL.  

To use these delta plots, simply select which parameter 

you’re interested in (Snow Water Equivalent, Snow Depth, 

Snow Density, Reservoir Storage, etc.) and select the 

period you want to look at. By turning on “parameter” 

under labels you can see precise numbers at every site.   

 

These tools can be useful in understanding how snow totals 

have accumulated over the year and how quickly snowpack 

is melting in the spring months. It can also be crucial in 

decision making for winter recreation. Most people want to 

ski wherever got the most snow over the week, but this 

tool can also serve as an avalanche conditions report to 

complement your region’s Avalanche Center assessment. 

Areas with recent snowfall and significant gains in SWE will 

be elevated in avalanche hazard as the snowpack is 

adjusting to the weight of the new snow. By taking a look at 

these plots while planning your next outing, you will have a 

better idea what to expect, and may even find the stash 

everyone else missed! 

 

 

 

 

 

 

 

 

Snow Water Equivalent 3-day delta after an early 

February storm 

Snow Depth 3-day delta over the same period 

https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&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,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=station&basinType=mt2_8&dataElement=WTEQD&depth=-8&parameter=OBS&frequency=DAILY&duration=3&customDuration=&dayPart=E&year=2021&month=5&day=3&monthPart=E&forecastPubMonth=6&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&lat=46.707&lon=-109.516&zoom=7.5
https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/siteCharts/POR/WTEQ/MT/North%20Fork%20Jocko.html
https://avalanche.org/


Monthly Weather: Weather and Climate 
 

Circulation Patterns 

 

 

 

 

 

 

 

 

 

 

 

Anomalously warm temperatures brought by southwesterly flow ushered in the month of April. This short lived warm 

period jump started the isothermal transition and melting of the snowpack at lower elevations, particularly in the 

southern part of the state. Within a few days, the circulation pattern had changed to northwesterly flow, which returned 

temperatures to the normal range for the majority of the state and brought small SWE increases to southern Montana 

and Wyoming basins.  

 

Northwesterly flow intensified during the second week of April, with the Arctic airmass moving south into the Midwest. 

Temperatures during this week dipped below average across the region, and higher elevation snowpack stabilized after 

a brief decrease during the warm period at the beginning of month. Cooler temperatures did not prevent the continuing 

runoff of lower elevation snow, however. The third week of April generally continued the trend of the second week, 

with northwesterly flow, below average temperatures, and unsettled weather that failed to bring any significant 

moisture to the region. Most basins saw neither significant increases nor decreases to overall SWE during this time, 

though snowpack losses continued at most low elevation sites. 

500 mb Composite Mean Flow for the first week of April: the first three days (left) saw southwesterly 

flow, which brought warm air from the Pacific. By April 4-8 (right), flow had transitioned to a 

northwesterly configuration, pulling in cooler air from northern latitudes. 

500 mb Composite Mean Flow for the middle two weeks of April varied slightly in direction, but the 

overall trend was northwesterly flow with below average temperatures and little moisture. 



 

 

 

 

 

 

 

 

 

 

 

 

The first significant moisture of the month arrived April 25-27, carried by southwest flow and reaching all basins except 

the Kootenai, which remained dry. The cold Arctic air mass remained close enough for the precipitation to fall as snow at 

mid and high elevations, and some basins picked up an inch of SWE or more. By April 28, however, the pattern had 

switched to a warmer, drier southwesterly flow, spurring the beginning of melt out across all elevations and basins. 

 

Air Temperatures 

April started and ended the month with unseasonably high 

temperatures, but the intervening weeks of sharply below 

average temperatures balanced it out, making the month of 

April cooler than average for the vast majority of the state. 

The temperature anomaly for April 1-3 ranged from +2 to 

+6 degrees across the forecast region, and April 29-30 saw 

similar high temperatures; these short bursts of warm 

temperatures were enough to initiate melting. In particular, 

the April 1-3 event jump started snowpack melting at lower 

elevations, and even though the following weeks were 

much cooler, the process was irreversible and melting 

continued throughout the month.  

Over the course of the winter, the deep freezes, warm 

periods, and fluctuations in between evened out to roughly 

average temperatures across the state. Northwestern 

Montana was, on average, slightly warmer than usual, and 

parts of southern Montana were cooler than normal. It is 

important to note, however, that even if temperatures 

across the season average out to “near, or below normal,” 

warm or cold periods at specific times – even short 

aberrations, like the very cold February  – can have 

disproportionately large impacts on the period average. 

500 mb Composite Mean Flow for April 25-27 (left) and April 28-30 (right), with subtle but significant 

differences that delivered vastly divergent conditions. 

https://psl.noaa.gov/cgi-bin/data/composites/comp.day.pl?var=Air+Temperature&level=Surface&iy%5B1%5D=&im%5B1%5D=&id%5B1%5D=&iy%5B2%5D=&im%5B2%5D=&id%5B2%5D=&iy%5B3%5D=&im%5B3%5D=&id%5B3%5D=&iy%5B4%5D=&im%5B4%5D=&id%5B4%5D=&iy%5B5%5D=&im%5B5%5D=&id%5B5%5D=&iy%5B6%5D=&im%5B6%5D=&id%5B6%5D=&iy%5B7%5D=&im%5B7%5D=&id%5B7%5D=&iy%5B8%5D=&im%5B8%5D=&id%5B8%5D=&iy%5B9%5D=&im%5B9%5D=&id%5B9%5D=&iy%5B10%5D=&im%5B10%5D=&id%5B10%5D=&iy%5B11%5D=&im%5B11%5D=&id%5B11%5D=&iy%5B12%5D=&im%5B12%5D=&id%5B12%5D=&iy%5B13%5D=&im%5B13%5D=&id%5B13%5D=&iy%5B14%5D=&im%5B14%5D=&id%5B14%5D=&iy%5B15%5D=&im%5B15%5D=&id%5B15%5D=&iy%5B16%5D=&im%5B16%5D=&id%5B16%5D=&iy%5B17%5D=&im%5B17%5D=&id%5B17%5D=&iy%5B18%5D=&im%5B18%5D=&id%5B18%5D=&iy%5B19%5D=&im%5B19%5D=&id%5B19%5D=&iy%5B20%5D=&im%5B20%5D=&id%5B20%5D=&monr1=4&dayr1=1&monr2=4&dayr2=3&iyr%5B1%5D=2021&filenamein=&plotlabel=&lag=0&labelc=Color&labels=Shaded&type=2&scale=&label=1&skip_vector=&cint=&lowr=&highr=&istate=1&proj=USA&xlat1=&xlat2=&xlon1=&xlon2=&custproj=Cylindrical+Equidistant&level1=1000mb&level2=10mb&Submit=Create+Plot
https://psl.noaa.gov/cgi-bin/data/composites/comp.day.pl?var=Air+Temperature&level=Surface&iy%5B1%5D=&im%5B1%5D=&id%5B1%5D=&iy%5B2%5D=&im%5B2%5D=&id%5B2%5D=&iy%5B3%5D=&im%5B3%5D=&id%5B3%5D=&iy%5B4%5D=&im%5B4%5D=&id%5B4%5D=&iy%5B5%5D=&im%5B5%5D=&id%5B5%5D=&iy%5B6%5D=&im%5B6%5D=&id%5B6%5D=&iy%5B7%5D=&im%5B7%5D=&id%5B7%5D=&iy%5B8%5D=&im%5B8%5D=&id%5B8%5D=&iy%5B9%5D=&im%5B9%5D=&id%5B9%5D=&iy%5B10%5D=&im%5B10%5D=&id%5B10%5D=&iy%5B11%5D=&im%5B11%5D=&id%5B11%5D=&iy%5B12%5D=&im%5B12%5D=&id%5B12%5D=&iy%5B13%5D=&im%5B13%5D=&id%5B13%5D=&iy%5B14%5D=&im%5B14%5D=&id%5B14%5D=&iy%5B15%5D=&im%5B15%5D=&id%5B15%5D=&iy%5B16%5D=&im%5B16%5D=&id%5B16%5D=&iy%5B17%5D=&im%5B17%5D=&id%5B17%5D=&iy%5B18%5D=&im%5B18%5D=&id%5B18%5D=&iy%5B19%5D=&im%5B19%5D=&id%5B19%5D=&iy%5B20%5D=&im%5B20%5D=&id%5B20%5D=&monr1=4&dayr1=29&monr2=4&dayr2=30&iyr%5B1%5D=2021&filenamein=&plotlabel=&lag=0&labelc=Color&labels=Shaded&type=2&scale=&label=1&skip_vector=&cint=&lowr=&highr=&istate=1&proj=USA&xlat1=&xlat2=&xlon1=&xlon2=&custproj=Cylindrical+Equidistant&level1=1000mb&level2=10mb&Submit=Create+Plot


 

Snowpack – Overview 
 

As local rivers are on the rise, we are reminded of the importance of spring runoff and the water supply it provides. The 

recent increase in streamflow is primarily the result of lower elevation snowmelt and recent rain. Low elevation SNOTEL 

sites across Montana reached peak snowpack during the last week of March and first week of April, which is about 1-2 

weeks earlier than normal. Several SNOTEL sites, including Skalkaho Pass (Sapphires), Tizer Basin (Elkhorns), and Sylvan 

Pass (Yellowstone Park) peaked 2-3 weeks early. Warm sunny days in late March and early April pushed the low 

elevation snowpack past its tipping point. This snowmelt was enough to maintain streamflows at near normal conditions 

but due to its early release will likely result in a reduction of total runoff over the next couple months. 

The high elevation snowpack has already peaked in most regions. However, as of May 1st, it is not contributing 

significantly to runoff yet. Generally, high elevation snowpack east of the Divide peaks between mid-April to mid-June, 

while slightly earlier west of the Divide. Most of it did peak during those time frames, but at below normal levels. This 

also will likely result in less runoff than originally anticipated. The snowpack has lost several inches of water at most 

upper elevations and it would take a large snowstorm to exceed this year’s existing peaks. Regardless, any moisture 

would be welcomed. To view this year’s SNOTEL peaks as they relate to elevation, check out the recently developed SWE 

vs Elevation plots under Daily River Basin Conditions on the Montana Snow Survey Homepage. 

 

 

In terms of current percentages of SWE, basins that had significant low elevation snowmelt and lack of precipitation saw 

large reductions. Examples are the Bitterroot, Beaverhead, Upper Yellowstone, and Big Hole river basins.  In contrast, 

some basins did see accumulation during the April. One of the biggest recipients was the Bighorn River basin, which 

received 2-3 inches of snow water accumulation during the month. Others with a notable gain were the Greybull-Wood, 

Owl, Sun, Teton, and Powder. The following is a summary of how each basin changed since last month:  

 
 
 
 
 
 

Montana Snow Survey Homepage (Select Basin) SWE vs Elevation Plot (Scroll down for plot) 

 

https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=true&hucIdLabels=false&hucParameterLabels=false&stationLabels=parameter&overlays=&hucOverlays=2,mt_8&basinOpacity=75&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,overlays,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=station&basinType=6&dataElement=WTEQPD&depth=-8&parameter=ANOM&frequency=DAILY&duration=I&customDuration=1&dayPart=E&year=2021&month=5&day=3&monthPart=E&forecastPubMonth=5&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&lat=46.727&lon=-110.373&zoom=7.0
https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=true&hucIdLabels=false&hucParameterLabels=false&stationLabels=parameter&overlays=&hucOverlays=2,mt_8&basinOpacity=75&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,overlays,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=station&basinType=6&dataElement=WTEQPD&depth=-8&parameter=ANOM&frequency=DAILY&duration=I&customDuration=1&dayPart=E&year=2021&month=5&day=3&monthPart=E&forecastPubMonth=5&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&lat=46.727&lon=-110.373&zoom=7.0
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/


Basin-wide Snow Water Equivalent –Percentage of Normal and Monthly Change 
 

River Basin Name Apr 1 SWE % normal May 1 SWE % normal SWE % Change
Bear Paw 61% -61%

Beaverhead 90% 74% -16%

Big Hole 96% 84% -12%

Big Horn 105% 121% +16%

Bitterroot 110% 90% -20%

Blackfoot 102% 102% +0%

Boulder (Jefferson) 105% 88% -17%

Boulder (Yellowstone) 115% 107% -8%

Clarks Fork Yellowstone 107% 97% -10%

Fisher 92% 91% -1%

Flathead Lake 87% 89% +2%

Flint 97% 95% -2%

Gallatin ab Gateway 96% 92% -4%

Greybull-Wood 89% 114% +25%

Helena Valley 105% 96% -9%

Judith 93% 99% +6%

Kootenai in Canada 89% 88% -1%

Kootenai in Montana 86% 84% -2%

Little Bitterroot 68% 128% +60%

Lower Clark Fork 95% 90% -5%

Madison ab Hebgen 86% 74% -12%

Madison bw Hebgen 86% 81% -5%

Marias 91% 103% +12%

Middle Fork Flathead 96% 97% +1%

Musselshell 95% 99% +4%

North Fork Flathead 89% 91% +2%

Northern Gallatin 100% 101% +1%

Owl 104% 490%

Powder 119% 137% +18%

Rock (Clark Fork) 104% 92% -12%

Rock (Yellowstone) 98% 106% +8%

Ruby 82% 78% -4%

Shields 95% 82% -13%

Shoshone 97% 69% -28%

Smith 100% 93% -7%

South Fork Flathead 90% 91% +1%

Southern Flathead 92% 92% +0%

St. Marys 94% 120% +26%

Stillwater (Flathead) 89% 89% +0%

Stillwater (Yellowstone) 106% 99% -7%

Sun 87% 110% +23%

Swan 92% 92% +0%

Teton 86% 109% +23%

Tongue 103% 118% +15%

Upper Clark 94% 90% -4%

Wind 96% 104% +8%

Yaak 89% 89% +0%

Yellowstone ab Livingston 102% 86% -16%  
 

 <50% 50 to 69% 70 to 89% 90 to 109% 110 to 129% 130 to 149% >150%

Color Scale



Precipitation – Overview 
 

Following a considerably dry March, 

April followed suit and did not 

provide a significant amount of 

precipitation across Montana. It 

wasn’t quite as dry as March, but 

most basins only reported just over 

half of their average April 

precipitation. Additionally, many 

SNOTEL sites in west and southwest 

Montana reported record low April 

precipitation. Tributaries of the Lower 

Yellowstone River (Bighorn and 

Tongue) were an exception and 

received above average precipitation. 

For example, during the month of 

April SNOTEL sites in the Bighorn 

Mountains received over 4 inches of 

precipitation, which is about 130% of average.  

In terms of water year precipitation, all four corners of the state need moisture. The eastern part of Montana is most in 

need. Southwest Montana basins, particularly the Jefferson and the Madison River basins, are also below average.  

Historically March-June brings a significant amount of moisture to southwest Montana. As shown the Figure A, that 

hasn’t been true so far this year.  Let’s hope things change in May. Looking to the northwest, the Kootenai is also below 

average. October-April typically brings the bulk of moisture to basins west of the Divide, and unless we have an 

exceptionally wet next couple months, it will be difficult for the furthest northwest part of the Montana to recover this 

water year. Currently statewide water year precipitation is show here and in Figure B.  

 

 

                                                                                     

 
 
 
 

Figure A Figure B 

https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&basins=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=true&hucIdLabels=false&hucParameterLabels=true&stationLabels=&overlays=&hucOverlays=2,4,mt_8,mt2_8,state&basinOpacity=60&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,overlays,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=basinstation&basinType=mt_8&dataElement=PREC&depth=-8&parameter=PCTAVG&frequency=MONTHLY&duration=custom&customDuration=1&dayPart=E&year=2021&month=4&day=3&monthPart=E&forecastPubMonth=5&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&lat=46.500&lon=-108.453&zoom=6.5
https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&basins=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=true&hucIdLabels=false&hucParameterLabels=true&stationLabels=&overlays=&hucOverlays=2,4,mt_8,mt2_8,state&basinOpacity=60&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,overlays,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=basinstation&basinType=mt_8&dataElement=PREC&depth=-8&parameter=PCTAVG&frequency=MONTHLY&duration=custom&customDuration=1&dayPart=E&year=2021&month=4&day=3&monthPart=E&forecastPubMonth=5&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&lat=46.500&lon=-108.453&zoom=6.5
https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=true&hucIdLabels=false&hucParameterLabels=false&stationLabels=&overlays=&hucOverlays=2,mt_8,state&basinOpacity=60&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,overlays,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=station&basinType=mt_8&dataElement=PREC&depth=-8&parameter=RECORDS&frequency=MONTHLY&duration=custom&customDuration=1&dayPart=E&year=2021&month=4&day=3&monthPart=E&forecastPubMonth=5&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&lat=46.478&lon=-108.834&zoom=6.5
https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=true&hucIdLabels=false&hucParameterLabels=false&stationLabels=&overlays=&hucOverlays=2,mt_8,state&basinOpacity=60&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,overlays,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=station&basinType=mt_8&dataElement=PREC&depth=-8&parameter=RECORDS&frequency=MONTHLY&duration=custom&customDuration=1&dayPart=E&year=2021&month=4&day=3&monthPart=E&forecastPubMonth=5&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&lat=46.478&lon=-108.834&zoom=6.5
https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&basins=!&hucs=&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=false&hucLabels=true&hucIdLabels=false&hucParameterLabels=true&stationLabels=&overlays=&hucOverlays=2,4,6,mt_8,state&basinOpacity=50&basinNoDataOpacity=25&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,basin,options,elements,location,networks,overlays,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=basinstation&basinType=6&dataElement=PREC&depth=-8&parameter=PCTAVG&frequency=MONTHLY&duration=wytd&customDuration=&dayPart=E&year=2021&month=4&day=4&monthPart=E&forecastPubMonth=5&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&lat=46.914&lon=-109.117&zoom=7.0


Soil Moisture 
 

Modeled Soil Moisture, shown to 

the right, for May 4th, 2021, 

indicates that soils are in the 

lower percentiles regarding 

moisture content for this date in 

many areas of the state. The 

largest deficits in soil moisture 

can be found in the eastern third 

of the state and the 

southwestern Jefferson and 

Madison River basins.   

In these areas of the southwest, 

these soil moisture deficits could 

impact surface water runoff from 

snowmelt. 

 

Shown below to the right is the 

percentage of state area where 

topsoil moisture (the top 6 inches of 

soil) is defined as short to very short 

on May 2nd, 2021 by the USDA’s 

National Agricultural Statistics 

Service. Currently, 59 percent of 

Montana’s topsoil falls into this 

category. 

The dry soils across the state are 

sure to increase demand on water 

for irrigation this year. May and 

June could provide some relief to 

these areas impacted; however, a 

significant weather pattern change 

is needed immediately for any 

precipitation to be beneficial to 

Montana’s growers in affected 

areas.   

 
 
 
 
 
 
 
 
 



 

Drought 
 

The most recent National Drought 

Monitor map, released on May 4th, 

2021, shows most counties across the 

state of Montana in some category of 

drought. At this time, 88% of Montana's 

land area is categorized between D0 

and D3, a slight increase from last 

month. Most recently, D2 has been 

introduced to Beaverhead County in 

southwest Montana and D3 has 

expanded westward from the eastern 

border of the state.    

 Shown in the bottom graphic are the 

drought determinations in place as the 

water year began on October 1st, 2020. 

A similar amount of land area was in 

some form of drought, but the intensity 

of the drought lower. The cold October, 

and well above average precipitation 

that month might have masked these 

conditions for a few months, but the 

warm and dry winter and spring have 

only caused these conditions to re-

emerge, or intensify. 

On May 3rd, 2021, USDA Secretary Tom 

Vilsack designated 13 Montana counties 

as primary natural disaster areas due to 

the ongoing drought. 

Primary Counties included in the 

designation: Carter, Custer, Daniels, 

Dawson, Fallon, McCone, Phillips, Prairie, 

Richland, Roosevelt, Sheridan, Valley, 

and Wibaux.   

Contiguous Conties included: Blaine, 

Fergus, Garfield, Petroleum, Powder 

River, Rosebud 

 

Producers are encouraged to contact their local USDA Farm Services Agency office to get more information on current 

forms of assistance for the ongoing drought. USDA Service Centers in Montana are beginning to reopen to limited 

visitors by appointment only. Contact your local Service Center to find out if it is open to limited visitors and to schedule 

an appointment. 



The U.S. Monthly Drought Outlook 

(shown to the right), issued by NOAA’s 

Climate Prediction Center on April 

30th, 2021, shows that the persistence 

of drought is likely across many 

regions of Montana through May.  

The U.S. Seasonal Drought Outlook 

(shown below), issued by NOAA’s 

Climate Prediction Center on April 

15th, 2021, shows that persistence of 

drought is likely, and additional areas 

could develop drought by the end of 

July 2021.  

If you would like more information 

about current drought conditions or 

require assistance due to drought, the 

links below can help you gather 

information and assist you in getting in 

touch with the appropriate agencies.   

Drought Links:  

• USDA Drought Portal (News 

and Impacts) 

 

• Farm Services Agency News – 

Montana (Information on 

Programs and Deadlines) 

 

• Farm Services Agency – 

National (Disaster Assistance 

Programs) 

 

• List of Available Disaster 

Emergency Services 

(Drought/Fire) 

 

• Montana Department of 

Natural Resources and 

Conservation (Drought 

Management) 

 
 

 

 

 

 

https://www.usda.gov/topics/disaster/drought
https://www.usda.gov/topics/disaster/drought
https://www.fsa.usda.gov/state-offices/Montana/news-releases/index
https://www.fsa.usda.gov/state-offices/Montana/news-releases/index
https://www.fsa.usda.gov/state-offices/Montana/news-releases/index
https://www.fsa.usda.gov/programs-and-services/disaster-assistance-program/index
https://www.fsa.usda.gov/programs-and-services/disaster-assistance-program/index
https://www.fsa.usda.gov/programs-and-services/disaster-assistance-program/index
http://dnrc.mt.gov/divisions/water/drought-management/drought-documents/drought-disaster-assistance-programs-2017.pdf
http://dnrc.mt.gov/divisions/water/drought-management/drought-documents/drought-disaster-assistance-programs-2017.pdf
http://dnrc.mt.gov/divisions/water/drought-management/drought-documents/drought-disaster-assistance-programs-2017.pdf
http://dnrc.mt.gov/divisions/water/drought-management
http://dnrc.mt.gov/divisions/water/drought-management
http://dnrc.mt.gov/divisions/water/drought-management
http://dnrc.mt.gov/divisions/water/drought-management


Reservoirs - Overview 
 
Reservoirs are typically on the rise during April from snowmelt, though this April they have been slower to fill than 

typical, due to the cooler weather which has prolonged the mid and high elevation snowpack. Storage for this date is 

below average in reservoirs where high elevation snowpack fills the pool (Mystic Lake & Painted Rocks Reservoirs), while 

many other reservoirs are near to slightly above average for storage on May 1st. Below average flows could fill 

reservoirs this season, but the duration of the fill and spill could be shorter than average this spring and summer. With 

soils being dry across the state water demand from storage facilities is certain to be high this year unless May and June 

yield above-average precipitation.    

Current Streamflows – 28 Day Daily Average Flows (Prior Month) 
 

https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=143&elements=&networks=!&states=!&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=all&activeOnly=true&activeForecastPointsOnly=false&hucLabels=true&hucIdLabels=false&hucParameterLabels=true&stationLabels=parameter&overlays=&hucOverlays=&basinOpacity=65&basinNoDataOpacity=100&basemapOpacity=100&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,options,elements,location,networks,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriNgwm&displayType=station&basinType=mt2_8&dataElement=RESC&depth=-8&parameter=PCTPORAVG&frequency=MONTHLY&duration=I&customDuration=3&dayPart=E&monthPart=E&forecastPubDay=1&forecastExceedance=50&seqColor=1&divColor=7&scaleType=D&scaleMin=&scaleMax=&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&relativeDate=-1&lat=46.682&lon=-106.664&zoom=7.0


Looking Ahead 
According to NOAA’s Climate Prediction Center, the next several weeks have the potential for slightly cooler than normal 

temperatures and, according to the 8-14 day and 30 day models, a slightly increased chance of higher than normal 

precipitation. However, the long-range forecast calls for a continuation of conditions seen throughout much of this year: 

increased chances of warmer and drier than normal. 

 

6 to 10 Day Outlook 

 

 

8 to 14 Day Outlook 

 

 

 

https://www.cpc.ncep.noaa.gov/


30 Day Outlook 

 

 

Three Month Outlook 

 

 

 
 
 
 

 

 

 

 

 

 



Official Streamflow Forecasts 
 

 
Summary 
 
Across the state precipitation totals during April were minimal and did not help to improve outlooks for streamflow 
volumes for the period from May 1st through July 31st. The bright side is that cooler temperatures in April helped to 
sustain the snowpack at many high elevation locations leaving adequate water available for spring and summer runoff in 
many areas. Recent streamflow forecasts issued using data inputs from May 1st vary widely across the state. 
 
West of the Divide, the majority of the 50 percent exceedance forecasts fall into the slightly below average category. 
Most of the low elevation (below 5000 feet) snow had disappeared by May 1st and forecast percentages for May – July 
are quite a bit lower than those issued last month for the April – July period.  
 
East of the Divide, forecasts for streams that contribute to the Yellowstone River remain near normal but forecasts for 
the Missouri River headwaters and rivers on the Rocky Mountain Front now indicate that those regions will see flows 
that are below average for the remainder of the runoff season (May – July).  
 
Water users in the Jefferson River basin should be aware that streamflows are expected to be below to well below 
normal for the May – July period.  The current 50 percent exceedance forecasts are around 70% of average for the Big 
Hole, 80% of average for the Boulder, 60% of average for the Ruby, and around 50% of average at the downstream 
mainstem points (Jefferson nr Twin Bridges and Jefferson nr Three Forks). Of particular concern in this region are the 
forecasts for the Beaverhead; water users in this basin should be prepared for well below normal runoff for the 
remainder of this season.  Forecasts for the two main storage facilities in this basin, Lima and Clark Canyon Reservoirs, 
are extremely low and water managers should plan accordingly.

How Forecasts Are Made 

 
Most of the annual streamflow in the Western United States originates as snowfall that has accumulated high in the 
mountains during winter and early spring.  As the snowpack accumulates, hydrologists estimate the runoff that will 
occur when it melts.  Predictions are based on careful measurements of snow water equivalent at selected index 
points.  Precipitation, temperature, soil moisture and antecedent streamflow data are combined with snowpack data 
to prepare runoff forecasts.  Streamflow forecasts are coordinated by Natural Resources Conservation Service and 
National Weather Service hydrologists.  This report presents a comprehensive picture of water supply conditions for 
areas dependent upon surface runoff.  It includes selected streamflow forecasts, summarized snowpack and 
precipitation data, reservoir storage data, and narratives describing current conditions.  
 
Snowpack data are obtained by using a combination of manual and automated SNOTEL measurement methods.  
Manual readings of snow depth and water equivalent are taken at locations called snow courses on a monthly or 
semi-monthly schedule during the winter.  In addition, snow water equivalent, precipitation and temperature are 
monitored on a daily basis and transmitted via meteor burst telemetry to central data collection facilities.  Both 
monthly and daily data are used to project snowmelt runoff. 
 
Forecast uncertainty originates from two sources: (1) uncertainty of future hydrologic and climatic conditions, and 
(2) error in the forecasting procedure. To express the uncertainty in the most probable forecast, four additional 
forecasts are provided.  The actual streamflow can be expected to exceed the most probable forecast 50% of the 
time.  Similarly, the actual streamflow volume can be expected to exceed the 90% forecast volume 90% of the time.  
The same is true for the 70%, 30%, and 10% forecasts.  Generally, the 90% and 70% forecasts reflect drier than 
normal hydrologic and climatic conditions; the 30% and 10% forecasts reflect wetter than normal conditions.  As the 
forecast season progresses, a greater portion of the future hydrologic and climatic uncertainty will become known 
and the additional forecasts will move closer to the most probable forecast. 



 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 





Maps 



 



 



 



 



 





WSOR Web Page Access 
 

The links below will take you to web pages dedicated to the individual river basins and statewide overview for presenting the monthly data. Users are 
encouraged to interact with the maps presented, select different maps using the drop-down menu, and hover over or click on points or basins of interest to view 
data and plots.  
 
All of the same information that was traditionally included in the legacy monthly river basin summaries is available in these pages. However, if there are sections 
of the river basin summaries that you miss, please send an email so that we can continue to improve these new webpages and products.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Monthly Data - Interactive Web Pages 

Monthly Data - Statewide Overview 

Monthly Statewide Overview 

Monthly Data - River Basin Summaries 

Columbia River Basin Missouri River Basin Yellowstone River Basin 

Kootenai Jefferson  U. Yellowstone  

Flathead Madison  Wyoming 

Upper Clark  Gallatin  

  

Bitterroot Helena Valley  

  

Lower Clark  Smith-Judith 

  

  
Sun-Teton 

  

  
St. Mary 

  

  
Milk  

  

mailto:lucas.zukiewicz@usda.gov?subject=Feedback%20on%20the%20New%20Water%20Supply%20Tools%20and%20Web%20Pages%20-%20WSOR
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+conditions+overview/b0b3eb58-1a59-427a-b4cd-c34a63d1200f/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/9b819b9f-8ae8-438a-bcee-a98d3b76e7e4/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/8c0ac649-454e-4d84-bd3a-e4f8e3acf033/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/16c9deb5-e47a-4e09-9960-ed99c75de274/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/55bb84a5-1730-4b8a-8726-d5f0e9a8d5e0/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/b768dfbd-603b-4fea-a881-d54a5c0922cb/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/f1d3d217-4003-4ffc-a0da-1e321af30a71/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/8fe2335d-bff1-4efe-b6ac-8d6cf5a67885/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/88baa0b9-99b9-4b78-8ff2-611713bb92f9/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/03447a6a-3960-4264-976a-ae7d006f7707/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/6f233a58-5be0-42f3-90b4-2fdbf2b3840d/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/9d7016e0-e145-4790-94af-c9e6108f6fcd/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/534d8c8e-3122-4161-8885-934f6d7d5137/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/8d870e5c-07f8-4741-b3d3-d6ea2b3f28b2/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/a0b34014-905b-474c-9f58-7fec89c64319/
https://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow/products/water+supply/monthly+river+basin+summaries/d869f7b3-5fc7-40b2-a6b6-ff18457ca4bf/
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