
 

Forest fires accelerating snowmelt across
western US, study finds
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Kelly Gleason, assistant professor of environmental science and management at
Portland State University, and crew head out in a recently burned forest to
collect snow samples. Credit: Christina Aragon, Portland State University

Forest fires are causing snow to melt earlier in the season, a trend
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occurring across the western U.S. that may affect water supplies and
trigger even more fires, according to a new study by a team of
researchers at Portland State University (PSU) , the Desert Research
Institute (DRI), and the University of Nevada, Reno.

It's a cycle that will only be exacerbated as the frequency, duration, and
severity of forest fires increase with a warmer and drier climate.

The study, published May 2 in the journal Nature Communications,
provides new insight into the magnitude and persistence of forest fire
disturbance on critical snow-water resources.

Researchers found that more than 11 percent of all forests in the West
are currently experiencing earlier snowmelt and snow disappearance as a
result of fires.

The team used state-of-the-art laboratory measurements of snow
samples, taken in DRI's Ultra-Trace Ice Core Analytical Laboratory in
Reno, Nevada, as well as radiative transfer and geospatial modeling to
evaluate the impacts of forest fires on snow for more than a decade
following a fire. They found that not only did snow melt an average five
days earlier after a fire than before all across the West, but the
accelerated timing of the snowmelt continued for as many as 15 years.

"This fire effect on earlier snowmelt is widespread across the West and
is persistent for at least a decade following fire," said Kelly Gleason, the
lead author and an assistant professor of environmental science and
management in PSU's College of Liberal Arts and Sciences.

Gleason, who conducted the research as a postdoctoral fellow at the
Desert Research Institute, and her team cite two reasons for the earlier
snowmelt.
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Burned forests shed soot and burned debris that darken the snow surface and
accelerate snowmelt for years following fire. Credit: Kelly Gleason, Portland
State University

First, the shade provided by the tree canopy gets removed by a fire,
allowing more sunlight to hit the snow. Secondly and more importantly,
the soot—also known as black carbon—and the charred wood, bark and
debris left behind from a fire darkens the snow and lowers its
reflectivity. The result is like the difference between wearing a black t-
shirt on a sunny day instead of a white one.
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In the last 20 years, there's been a four-fold increase in the amount of
energy absorbed by snowpack because of fires across the West.

"Snow is typically very reflective, which is why it appears white, but just
a small change in the albedo or reflectivity of the snow surface can have
a profound impact on the amount of solar energy absorbed by the
snowpack," said co-author Joe McConnell, a research professor of
hydrology and head of the Ultra-Trace Ice Core Analytical Laboratory at
DRI. "This solar energy is a key factor driving snowmelt."

For Western states that rely on snowpack and its runoff into local
streams and reservoirs for water, early snowmelt can be a major concern.

"The volume of snowpack and the timing of snowmelt are the dominant
drivers of how much water there is and when that water is available
downstream," Gleason said. "The timing is important for forests, fish,
and how we allocate reservoir operations; in the winter, we tend to
control for flooding, whereas in the summer, we try and hold it back."

Early snowmelt is also likely to fuel larger and more severe fires across
the West, Gleason said.

"Snow is already melting earlier because of climate change," she said.
"When it melts earlier, it's causing larger and longer-lasting fires on the
landscape. Those fires then have a feedback into the snow itself, driving
an even earlier snowmelt, which then causes more fires. It's a vicious
cycle."

Gleason will continue to build on this research in her lab at PSU. She's in
the first year of a grant from NASA that'll look at the forest fire effects
on snow albedo, or how much sunlight energy its surface reflects back
into the atmosphere.
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  More information: Kelly E. Gleason et al, Four-fold increase in solar
forcing on snow in western U.S. burned forests since 1999, Nature
Communications (2019). DOI: 10.1038/s41467-019-09935-y
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