WESTERN WATER
ASSESSMENT

'RAPID ASQESSMENT _,4{

e ,f‘: 4
o My F

)\te.'

M-ID FEBR-UA:RY 2026 7

'PHOTO CREDFI’ NELS X

#», WESTERN WATER

, ASSESSMENT
—_// '

THE
UNIVERSITY

Regional Integrated Sciences
"fUTAH < and Assessments




Rapid Assessment of Extreme Snow Drought in
the West — April 2026

Seth Arens

Executive Summary

Purpose of the report: This rapid assessment of snow drought in Colorado, Utah, and Wyoming
provides information about the magnitude of extreme low snow water equivalent (SWE)
conditions in early 2026, the event’s historical context, likely causes of the snow drought and
early impacts from record low regional SWE.

Key Findings:

e The 2026 water year was the worst
winter on record for snow
accumulation with record low (since
1980) April 1 SWE in Colorado (22%
of average), Utah (19% of average),
Wyoming (50% of average) and UCRB
(23% of average).

e Record warm October-March
temperatures caused frequent rain
events below 8,000 feet and record
warm March temperatures caused L‘i‘miféd';ho‘vs;béc-k in m‘id.-‘ﬁebr
snowpack to peak one month early near Chasm Lake in Rocky Mountain National Park.
and rapidly melt. Photo credit: Nels Bjarke

e Statewide water year precipitation was below average in Colorado (74% of median) and
Utah (88%) but near average in Wyoming (96%).

e Manual snow collection data available since 1931 reveals 2026 as the year of lowest
April 1 SWE but 1934 and 1977 also experienced significant snow drought.

e Streamflow volume forecasts for May 1 range from 10-60% of average in the UCRB and
Utah portion of the Great Basin, with record low streamflow volumes forecasted for the
Colorado and Yampa Rivers.

e Relatively cooler April temperatures and additional snowfall slowed snowmelt during
April and an early May storm brought regional SWE conditions out of record low
conditions.

e Early impacts of snow drought include emergency actions by the Bureau of Reclamation
to keep Lake Powell from declining to critically low storage, activation of drought plans in
by Denver Water and Salt Lake City, reductions to irrigation season length in Utah, an
order to stop diversions by junior water rights holders on the North Platte River, and
reduced revenue for ski areas due to lower visitation.
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2026 was the worst snow drought on record

Driving from Salt Lake City to northern Arizona on March 30%, 2026, and seeing little
snow below 10,000 feet reinforced the bleak snowpack conditions facing the West. April 1%
snow water equivalent (SWE) and peak SWE were the lowest on record (since 1980) for the
majority of sites across the West, especially in Arizona, California, Colorado, eastern Idaho, New
Mexico, Oregon, Utah and Wyoming. The 2026 water year (October 2025 — March 2026) was
the lowest on record for Colorado, Utah, Wyoming, and the Upper Colorado River Basin by
many measures including, lowest April 1 SWE, lowest peak SWE, earliest peak SWE, and earliest
complete melt at some locations. The 2026 water year was not the driest. October-March
precipitation at SNOTEL sites was near average in Wyoming (96%) and below average in Utah
(88%) and Colorado (74%). Record warm winter temperatures caused precipitation to fall as rain
at low to mid-elevations and an unprecedented March heat wave caused early snowmelt with
peak SWE one to two months early.

Three SWE datasets were used to evaluate how winter 2026 compared to the historical
record: SNOTEL SWE (~1980-2026), snow course SWE (1940-2026), and spatial SWE estimates
from satellite data (2000-2026). Typically, SNOTEL SWE data is collected hourly, used to describe
current snowpack conditions and how current conditions related to 30-year averages. Snow
course SWE is collected manually near the first of the month from February to May and can be
used to detect long-term trends in SWE and to understand snowpack variability on longer
timescales. Finally, spatial estimates of SWE from satellite data provide information about
snowpack in locations where there is no SNOTEL or snow course data and is used in this
assessment to understand variability in snowpack with elevation.

Considering data from SNOTEL sites (since ~1980), record low April 1 SWE conditions
and record low peak SWE were observed regionally in Colorado, Utah, Wyoming and the Upper
Colorado River Basin (UCRB). April 15t SWE conditions were 22% of average in Colorado, 19% of
average in Utah, 50% of average in Wyoming, and 23% of average in the UCRB. April 1 SWE was
record-low for all river basins in Colorado and Utah. As of April 1, snow completely melted out
of several regional river basins, including the Belle Fourche, Cheyenne, Upper Colorado-Dirty
Devil, and Lower San Juan River Basins (Figure 1). Record low SWE was observed at 94% of snow
monitoring sites (SNOTEL and snow course sites with >20 years of data) in both Colorado and
Utah. Of the seven Colorado sites that were not record low, four sites recorded the second
lowest April 1°t value, and three sites received a small amount of snow after complete melt. The
snow drought was less extreme in Wyoming but still 64% of snow monitoring sites observed
record low April 1 SWE. The only portions of Colorado, Utah and Wyoming not experiencing



record breaking snow drought during 2026 were the Bighorn, Madison, Snake and Yellowstone
River Basins in northwestern Wyoming.
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Figure 1. April 1, 2026, percent average snow water equivalent (SWE) for the western U.S. (left panel). NRCS
SNOTEL and snow course sites with record low April 1st SWE (right panel). Maps are from NRCS Interactive Map
Viewer. (https://www.nrcs.usda.gov/resources/data-and-reports/snow-and-water-interactive-map)

One of the most remarkable features of the 2026 winter was the magnitude of low SWE
extremes and the rate of snowmelt beginning in early March. Since the 1980s, the 2026 winter
was the worst on record by a wide margin in Colorado, Utah and the UCRB. In 2026, Colorado

snowpack peaked at 55% of average peak SWE 26 days earlier than normal, lower than the
previous 2002 record low SWE of 65% of average (Figure 2). Utah’s previous worst winter was
2015 when snowpack peaked at 71% of average in early March. A similarly early peak occurred
during 2026, but the peak was a mere 58% of average. SWE peaked at 60% of average in the
UCRB during 2026, compared to the previous lowest year of 2002 when snowpack peaked at
74% of average. Peak 2026 SWE in Wyoming narrowly fell below 2015 as the lowest on record at
77% of average. New April 1 SWE record lows in 2026 were even more extreme than peak SWE
because a March heat wave caused unprecedented rates of snowmelt for March, and regional
snowpacks lost around five inches of snow water equivalent by April 1. Consequently, 2026 April
1 SWE shattered
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Figure 2. Annual accumulation of snow water equivalent (SWE) as of May 14, 2026, for Colorado, Utah, Wyoming
and the Upper Colorado River Basin (UCRB). Each panel shows average, maximum, minimum, 2026 and the year

with the second lowest SWE. Open circles represent 2026 SWE value on April 1. Data is from NRCS Basin Plots.
(https://nwcc-apps.sc.egov.usda.gov/basin-plots/)

Figure 3. April 1 snow water equivalent (SWE) in the western U.S. in 2026, 2015, and 2002. Maps are from NRCS
Interactive Map Viewer. (https://www.nrcs.usda.gov/resources/data-and-reports/snow-and-water-interactive-map)

previous regional low SWE records. In Colorado, the previous low SWE April 1 SWE record of
61% of average in 2002 was broken in 2026 with 21% of average SWE. In 2015, the April 1 low
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SWE record was set for Utah (49% of average) and Wyoming (69% of average) but was broken in
2026 with 19% of average SWE in Utah and 52% of average SWE in Wyoming. In 2026, a new
Colorado April 1 low SWE record was also set for the

» Upper Colorado River Basin with 23% of
average SWE, breaking the record of 62% of
average SWE set in 2012. Figure 3 compares
2026 April 1 SWE in the western United
States to previous record-low SWE years of
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4). SWE data from the snow course record is
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important in understanding the extremity of

the 2026 snow drought because it extends
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Figure 4. April 1 SWE using snow course data from years of data compared to 40-45 years of

Colorado (27 sites), Utah (10 sites), Wyoming (25 sites) .
and the Upper Colorado River Basin (26 sites) from SWE data provided by the SNOTEL record of

1940-2026. Data is from NRCS Site Tools. SWE. April 1 SWE in Colorado, Utah and
(https://wcc.sc.egov.usda.gov/reportGenerator/) UCRB broke the previous IOW SWE records
from 2002 in Colorado and UCRB and 2015
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for Utah. April 1, 2026, SWE in Colorado, Utah and UCRB ranged from 15-20% of average,
substantially lower than the previous low SWE records of around 50% of average. Despite
relatively deeper snowpacks in northwestern Wyoming, April 1 SWE in 2026 for Wyoming was
the lowest on record at 45% of average, lower than the 57% of average in 1977. While the 1977
drought was regionally significant, regional SWE conditions were substantially worse in 2026
than 1977 or 2015. In Utah, where snow data extends to 1931, two Dust Bowl years, 1931 and
1934 experienced very low April 1 SWE but likely had deeper statewide snowpacks than 2026.
One site in northern Utah observed lower April 1 SWE in 1934 (2.3”) than in 2026 (5.5”).

The date of peak snowpack (SWE) occurred four to five weeks early in Colorado, Utah,
Wyoming and UCRB. Similarly early snowpack peaks were observed in past years (2012, 2015)
but the rate of snowmelt in March 2026 and the number of snow-free sites on April 1 was
unprecedented since 1980. On an average year, two to three SNOTEL sites in Colorado and Utah
are melted out on April 1, and all sites in Wyoming are typically snow-covered. In 2026, 36% of
SNOTEL sites in Colorado (77 sites), 60% of sites in Utah (107 sites), and 28% of sites in
Wyoming (55 sites) were melted on April

Table 1. Percent average SWE on April 1, 2026 for elevation
ranges within select reginal river basins. Data is from INSTAAR, 1. On April 1, all SNOTEL sites below

Real-Time Spatial Estimates of Snow-Water Equivalent". 7,000 feet in Wyoming were entirely
(https://www.colorado.edu/instaar/research/labs-groups/mountain- . . .
hydrology-group/western-us-swe-reports) melted except for sites in the Madison,

Snake and Yellowstone River Basins. In
6-7000° 7-8000° 8-9000° 9-10,000° 10-11,000 11-12,000 12-13,000 Utah, a” SNOTELSIteS beIOW 8,000 feet

River basin %avg %avg %avg % avg % avg % avg % avg

Colorado

Ark: - 0 0 0 3 19 28 . .

Colorado |0 |0 i 13 30 i 3 were melted on April 1 except in the Bear
headwaters

Dolores - and Weber River Basins. Finally, all

Gunnison - 0 0 5 15 23 29

Rio Grand. - 0 0 0 3 14 23 H H

R I 0 : 5 20 3 o SNOTEL sites below 9,000 feet in

Fork .

South Platte | - 0 0 4 15 2 28 Colorado were melted out on April 1
Yampa.’ - 0 7 28 37 38 - . .

s except for sites in the Colorado

Be: 0 11 35 44 36 37 39 H H

o ’ 0 5 I X = 2% headwaters and Yampa River Basins

Green .

Provo/ 0 0 9 25 30 27 - (Table 1). On April 1, some southern

Jordan

San Jusn - 0 0 0 6 24 32 Colorado basins (HUC-8 basins) melted
T S N N * out 34-62 days early, including sub-basins
Bigh 0 4 32 75 96 108 109 . .
Upper Green | - 3| s | e 2% 75 & | of the Arkansas, Dolores, Gunnison, Rio
Madison 12 40 84 117 123 - - .

North Platte | - 0 2 18 32 Grande, and San Juan Rivers. In Utah,
Powder 0 0 7 52 92 109 -

Sweetwater -~ 0 L~ % o % % snow had completed melted by April 1 in
Yellowstone 12 50 94 122 119 119 126

16 sub-basins (HUC-8) of the Bear, Dirty
Devil, Lower Green, Jordan, Sevier, and Virgin River. Snowmelt in these basins was 29-60 days
earlier than average. In Wyoming, snow had completely melted in the Belle Fouche, Cheyenne,
Crow and Lodgepole Basins 31-59 days early. Perhaps the most shocking early melt occurred at
the Ben Lomond Peak SNOTEL site at 7600 feet which is the fourth snowiest site in Utah.
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Average April 1 SWE at Ben Lomond Peak is 33 inches but snow was completely melted on April
1, 2026, melting 62 days early.

Cooler temperatures and near-average precipitation in April caused snowmelt to slow
and by May 1, statewide SWE in Utah and Wyoming was just slightly above record low SWE. An
early May snowstorm brought up to 1.5” of SWE to Colorado causing SWE in Colorado and the
UCRB to also rise just above record lows. A short, but intense, heat wave in mid-May increased
snowmelt and SWE condition in Colorado, Utah and UCRB dropped to record low levels by May
15.

Why was 2026 such a low-snow winter?

Temperature: The 2026 winter was so

dismal in terms of snow accumulation because
.| it was relatively dry and extremely warm.
While below average precipitation played a
. role in the low 2026 snowpack, especially in

. Colorado, record high temperatures since

Oct 2025 — Mar 2026 November caused more precipitation to fall as

T Y e y rain at low to mid-elevations. The reduced cold

snowfall led to snowpacks that likely had less
" | thermalinertia to sustain during warm

: conditions and triggered early snowmelt. Like
with the 2026 snowpack, winter 2026 was
record warm by nearly all measures.

March 2026 December, March, December-February and

B 7 s 34135 1 9 uw October-March temperatures were record hot
in Colorado, Utah, Wyoming, and the Upper

Figure 5. Temperature anomalies for the United
States in October 2025 — March 2026 and March Colorado River Basin. March temperatures
2026. Data from NOAA NCEI Climate at a Glance

County Mapping, ) )
https://www.ncei.noaa.gov/access/monitoring/climate-at-a- running 12-139F above average (FIgU re 5)
glance/county/mapping

were particularly extreme, with temperatures

Average March temperature records were
broken by wide margins in Utah with St. George exceeding the previous record by 42F, Provo by
59F, Kanab by 62F, Escalante by 99F and Alta by 102F. The March heat wave triggered regional
snowpack to peak around one month early and rapidly melt until temperatures finally cooled to
near average in early April. Countless daily temperature records were set across the 267
regional sites with at least 50 years of temperature data. New daily maximum March
temperature records were set at over 90% of long-term temperature monitoring sites in
Colorado, Utah and Wyoming. At 41% of temperature monitoring sites in Colorado and 34% of


https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/mapping
https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/mapping

sites in Utah, the all-time daily March temperature records would have tied or broken existing
April daily maximum temperatures records. Above average to record warm temperatures since
November also impacted snow accumulation by causing more precipitation to fall as rain
throughout the 2026 winter season. Regional snow accumulation (except for northwestern
Wyoming) below 8,000 feet was very low throughout the winter and several storms brought
rain to elevations below 10,000 feet in Wyoming and below 11,000 feet in Colorado and Utah.

Water Year to Date Precipitation | Percent NRCS 1991-2020 Average 6| Percent NRCS 1991-2020 Average

Figure 6. Percent average water year precipitation (left panel) and percent average November 2025 - March 2026
precipitation (right panel) for SNOTEL sites. Maps are from NRCS Interactive Map Viewer
(https://www.nrcs.usda.gov/resources/data-and-reports/snow-and-water-interactive-map)

Precipitation: While temperature was a primary driver of low snow accumulation and
early melt, below average precipitation also played a role in causing record low SWE conditions
in 2026. Water year precipitation (October-March) was below average (70-90%) for much of the
region, much below average (50-70%) for most of Colorado, and near average in northern Utah
and northern Wyoming (Figure 7). Water year precipitation does not fully capture the low
winter precipitation across the region because October precipitation was much above average,
and nearly all October precipitation fell as rain during the first half of the month when remnants
from tropical storms impacted the region. A more accurate picture of winter precipitation was
obtained by examining November-March precipitation. Excluding October data, large areas of
Utah and all of Colorado received much below average winter precipitation (50-70%) with
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eastern Utah and the majority of Wyoming seeing below average precipitation (70-90%). Taking
a slightly broader perspective on water year precipitation that includes all long-term weather
monitoring sites, Colorado experienced its 9t driest (out of 131 years) October-March in 2026,
Utah recorded its 30™ driest October-March and Wyoming October-March precipitation was the
50t driest on record.’ To summarize, the 2026 water year precipitation was below average
regionally, especially in Colorado, but record warm temperatures turned an already dry year
into an extreme and anomalous event that recorded record low snowpack.

Early impacts of snow drought

Streamflow forecasts: The 2026 water year was likely one of the first years when parts of
the Intermountain West experienced a purely warm snow drought. Warm snow drought is
defined as below average snowpack that is predominantly caused by warm temperatures rather
than only low precipitation. Unlike the Pacific Northwest or New England where lower elevation
landscapes are more susceptible to mid-winter rain events, higher elevations of the
Intermountain West are typically more resilient to mid-winter rain events due to lower
temperatures. High temperatures in the 2026 water year were extreme enough to routinely
cause precipitation to fall as rain below 8,000 feet with rain reaching as high as 10,000 feet in
Wyoming and 11,000 feet in Colorado and Utah, an occurrence that is unprecedented in the
historical record.

Regional streamflow volume forecasts were extremely low on April 1t and continued to
deteriorate throughout the month. May 1 streamflow volume forecasts ranged from 10-60% of
average in the Upper Colorado Basin and in Utah portions of the Great Basin. Record low 2026
streamflow volumes are forecasted for several basins in central Utah, the Yampa River (27% of
average) and the Colorado River at Glen Canyon Dam (13%). The water supply situation was
especially dire in the Colorado River Basin where total system storage is at 36% of capacity, and
Lake Powell is 24% of capacity and its surface elevation is only 36 feet above the dam’s critical
elevation of 3,490 feet.

Colorado River water management decisions: On April 17, 2026, the U.S. Bureau of
Reclamation announced emergency plans to add 2.5 million acre-feet of water storage to Lake
Powell in order to keep the reservoir’s elevation from falling below 3,490 feet. If Lake Powell
falls below 3,490 feet (current reservoir elevation is 3,526 feet), hydroelectric power generation
ceases, and water must be released through an alternative outlet that was not designed to
operate continuously. Failure of the alternative outlet to Lake Powell would significantly reduce
flows to Lake Mead and in the case of extreme failure, stop all flow from Lake Powell, reducing
the Colorado River’s flow through Grand Canyon to near zero. To avert this potential crisis, the
Bureau of Reclamation indicated plans to release 0.66-to-1.0-million-acre feet (maf) from



Flaming Gorge Reservoir on the Green River and reduce Lake Powell releases from 7.48 maf to
6.0 maf. These actions would increase Lake Powell elevation by 55 feet, likely keeping the
reservoir elevation above 3,490 feet in April 2027.1" The Bureau’s emergency actions will
decrease Flaming Gorge’s capacity from 83% to 59% full, and lower reservoir elevation by 35
feet which will cause three boat ramps to close.V The decrease in Lake Mead’s capacity during
2026 will cause up to a 40% reduction in the amount of power generated at Hoover Dam.
Finally, Colorado River inflow to Lake Mead is forecasted to be over 102F warmer than average
by fall 2026. Warmer water temperatures cause difficulties in water treatment for Las Vegas,
potential loss of power generation from Hoover Dam and increase the risk for hazardous algal
blooms in Lake Mead."

Regional drought response: Drought and forecasts of low water availability in 2026 have
already caused water restrictions and pleas for voluntary water reductions in advance of
summer seasonal drought conditions. In Colorado, Denver Water initiated Stage 1 of its drought
contingency plan on April 20, which calls for limits to outdoor watering (outdoor watering
limited to two days per week, no daytime watering, and assignment of specific days to water),
and instituting drought pricing which adds a surcharge to high water users’ bills. Denver Water
aims to reduce total water use by 20%." Denver Water is also moving all water stored in Antero
Reservoir to Cheesman Reservoir in order to save 5,000 acre-feet of water that would typically
be lost due to evaporation in Antero Reservoir. Antero Reservoir will be closed to all recreation,
including camping, through the remainder of 2026." The city of Aurora also announced water
restrictions like those enacted by Denver Water.

Water managers in Utah urged residents to take voluntary actions to reduce water use
and some communities have enacted water restrictions in advance of expected water supply
shortages during summer 2026. On March 19, Salt Lake City activated a Stage 2 Advisory of its
drought plan where residents are urged to reduce water use, in part by waiting until May 15 to
irrigate, and government facilities are required to reduce water use by 10%."" Weber Basin
Water Conservancy District, supplying water to the northern Wasatch Front, announced that
secondary water deliveries for irrigation with start one month late on May 15 and end one
month early on September 15. Weber Basin expects to reduce water deliveries by 20% this year.
Similarly, Jordan Valley Water Conservancy District announced its intent to reduce water use by
10% in 2026.* The city of Layton announced its intent to cut outdoor water use by 20%* and
Roy, Utah announced that its municipal water supply will be reduce by 20%.% Both cities are
near Ogden in the northern Wasatch Front.

Water shortage in the North Platte and Upper Green River basins have already prompted
cuts to water. In mid-February, the Wyoming State Engineer’s Office issued a priority
administrative order that required junior water rights holders including 18 towns and five



industrial users to immediately stop diversions from the North Platte River. Restrictions on
water diversions will likely continue through April and impacts the towns of Casper, Douglas, Elk
Mountain, Encampment, Evansville, Glendo, Glenrock, Hanna, Medicine Bow, Mills, Rawlins,
Riverside, Rock River, and Saratoga. In southwestern Wyoming, low snowpack in the Uinta
Mountains and depleted reservoir storage caused the water provider for Lyman and Mountain
View in the Bridger Valley to announce that outdoor watering will likely be banned as soon as
May in order to conserve municipal water supplies.”

Finally, low snowpack conditions impacted tourism across the region. Ski areas received
less visitation during the 2025-2026 winter with skier visits down 9% nationally compared to the
10-year average. National skiers-visits to ski resorts in the 2025-2026 season ranked 32" out of
48 years. XV
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