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Snow, water supply, and drought 
in the West have been linked for 
over a century.

Dr. James Church 1906 
Photo: NRCS

Snow survey in the 1940s. 
Photo: NRCS

Snow Survey on Mt Rose, NV in 
2023. Photo: KOLO8

Josh Edelson/AFP/Getty Images



Snow Drought?
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• Why has the term surfaced in just 
the past decade?

• Snowpack or snow water 
equivalent (SWE) deficit

• How did we arrive in this situation?
• What are the drivers of the snow 

drought?
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Mountain snowpack, water cycle, and 
associated drought impacts in the West 
have been changing.

Need to define 
different types of 
snow droughts?

April 1, 2015, Snow Water 
Equivalent % of Normal

Oct-Mar 2015 
Precipitation % of Normal

https://www.nrcs.usda.gov

Harpold et al., 2017 Eos
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Record warmth, 2014-
2015 snow season

https://wrcc.dri.edu/my/climate/wwdt

2015 was eye 
opening: 

Snow drought 
can be much 
more than lack of 
precipitation 
during winter.
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Dry snow drought = result of meteorological 
drought (low precipitation)

Warm (wet?) snow drought = result of warm 
temperatures, not meteorological drought

Impacts of warm and wet snow droughts are less 
understood and harder to communicate.

Let’s work more on this!



Figure 3: Heldmyer et al. (2023), JAWRA.

Harpold et al., 2017 Dierauer et al., 2019

Need for a unified definition of snow drought?
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Who will use it?
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• Track the daily progression of SWE and 
precipitation relationships together 

Define once a year or seasonally evolving?

• Many studies have 
used April 1 or peak 
SWE to define snow 
drought once a 
season

• Others have 
developed methods 
for daily tracking 
throughout a season

Figure: Hatchett, Rhoades, and McEvoy 2022, NHESS

https://ajoros.github.io/snowdrought/

https://ajoros.github.io/snowdrought/



Outreach and Communication Efforts
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Our snow drought definition:
• SWE <20th percentile
• Overly simplistic but a basic method might be 

needed to characterize the entire Western US
• How much does the definition really matter?
• Impacts of low/no snow likely most important

https://www.drought.gov/drought-status-updates/snow-drought-current-
conditions-and-impacts-west-2026-01-08



Hydrologic Impacts

10

Hydrologic Sciences Journal, 2024

• Generally, dry snow droughts lead to lower streamflows

• Impacts of warm and wet snow droughts on streamflow is much more complicated 
and needs more attention!

2023

2025
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Water management is region or basin specific

Yakima Basin Reservoir Storage

• Huge water management challenge!

• Year-round releases required to meet minimum 
flows and flood control

• Still want to store as much as possible for 
summer irrigation season

SWE

Precip

Yakima Basin

Current: 5th 
percentile

Current: 86th 
percentile
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Recreational Impacts

(LA Times)

(Oregon Live)

(Powder Magazine)

Impacts to both snow 
enthusiasts and local 
economies!
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Fire danger and ecosystem health impacts

March 29, 2021 GRACE soil moisture

https://science.nasa.gov/

• Early snow disappearance dates often occur in 
snow drought years

• Impact: reduce summer soil moisture, earlier 
fire seasons, but more work needed here!
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Ongoing work: Spring heat waves, rapid snowmelt, 
and connections to snow drought 

SNOTEL
20Cv3-SNOW-17 (NHH)

McEvoy and Hatchett, 2021, ERL

Rhoades et al, Science Advances (in revision)

McEvoy et al. (in prep)
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Back to conditions this year

Repeat of 2015? Too soon to tell but warm and wet conditions, as opposed to low 
precipitation are dominant drivers so far of current snow drought. 
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Take home messages

• Snow droughts are periods with less snow than average but there is 
no agreed upon way to define them

• Snow droughts caused by warm temperatures and above average 
precipitation remain the biggest challenge for water management 

• Future work should try to develop user-specific or application-
specific snow drought definitions as impacts remain most important 
and can vary greatly by end-user  
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“The problem of defining drought is longstanding and has never been resolved to the 
satisfaction of all. This fact alone surely tells us something. Drought means many 
different things to many different audiences."

“It is not likely that there is 
an easy way out of this 
depiction dilemma. 
Drought is a many-headed 
creature, and its full 
description requires an 
equally diverse menagerie 
of indices and indicators.” 

BAMS, 2002
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Thank you!
Email: mcevoyd@dri.edu

Photo: Peeking at Lake Tahoe from Mt Rose Ski Resort, December 6, 2025
Credit: D. McEvoy


