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Dust on snow focus of study

Report raises questions about ‘local’ sources

WIII Shoemaker

As a phenomenon called
“dust on snow” continues each
spring to speed up the melt of
Colorado’s snowpack, scientists
are learning more about the
concept.

A new U.S. Geological
Survey (USGS) report provides
a greater understanding about
dust on snow through offering
baseline data about the mineral
and chemical properties of
the dust, how much light it
reflects, particle size and the
deposition path.

At the same time, the data
raise new questions.

For example, not all of the
dust collected last spring
from 11 sites throughout
Colorado seems to have

originated in the Four Winter Total events
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Corners region. What are
the sources of this “local” 201011 7 11
dust? 2011-12 8 12
The USGS report
indicates that dust 201213 8 10
deposited on Colorado’s 201314 7 7

snowpack can generally
be linked to the Four
Corners region. However,
it’s noted that particles
derived from sites near
Loveland Pass and
Park Cone (south of Taylor
Reservoir) “contain mostly
locally derived material with
lesser amounts of particles that
could possibly be” from the
Four Corners region.

Chris Landry is executive
director of the Silverton-
based Center for Snow and

Avalanche Studies — home to
the Colorado Dust-on-Snow
program.

Landry collected the dust
samples last spring before they
were sent to USGS for analysis.

“This report generates a
lot of new questions,” he
recognized. “This was just an
effort on our part to expand
the data set, to take a snapshot
of dust composition at one
point in time.”

In addition to the possible
sources of local dust, he noted

that the source of organic
compounds — or carbon —
within the dust begs for
additional research.

Landry is at the forefront
of studying the phenomenon.
Dust’s effect on snow is a fairly
simple situation. Pure white
snow reflects the sun to a
much greater extent than dirty
snow. So when dust blankets
the snowpack, there’s less
ability for reflection. The more
solar radiation the snowpack
absorbs, the faster it melts.

The USGS report confirms
much of what has been
suspected about dust on snow.
Yet, the science behind the
phenomenon is still young
— while the problem is
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The above dust on snow events were
tallied through monitoring conducted by the

Colorado Dust-On-Snow program. This year’s
figures are through the end of April.

becoming more pressing.

“We have a little better
sense that Colorado Plateau
can affect all these sites, that
the particles have a certain
range in size and certain
reflectance properties that are
consistent at the sites,” Landry
said of the USGS report.

Research has shown —
through sediment collected
from alpine ponds in
southwest Colorado — that
a dramatic increase in dust
originating from the Four
Corners took place in the mid-
to late-1800s, corresponding
with disruption of the Four
Corners area as a result of
grazing.

Lifelong inhabitants of
southwest Colorado have
reported seeing dust on snow
for decades.
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But Landry became
interested in the phenomenon
while conducting avalanche
forecasting for the Yule Marble
Quarry in the 1990s.

On March 30, 1999, a
major dust event occurred
leading to weaknesses in the
snowpack that played out in
an avalanche cycle later that
spring.

At the time, Landry
considered the potential
link between dust and snow
stability but filed it away in
the back of his mind.

After starting the center
in Silverton in 2002, he
was approached by another
scientist interested in
dust on snow. The duo
secured funding from
the National Science
Foundation to further
study the concept.

It didn’t take long to
realize what they were
onto.

“2006 was the real eye-
opener,” Landry said.
“That year, everybody
was confused. Why did
the snow melt so early
and runoff so harshly?”

After traveling the
state presenting findings
from the research, water
leaders across Colorado began
asking Landry to monitor dust
in their respective watersheds.
Since then, in large part as a
result of his work, the effects
of dust on snow have reached
mainstream understanding
— and they appear to be
getting worse.

One study has shown that
Colorado is ground zero for
increases in dust volume of
more than 200 percent since
the mid-1990s, Landry said.

“We're not saying this is all
brand new,” he added. “But
there’s something new about
the frequency and intensity of
these events.”

(Will Shoemaker can be
contacted at 970.641.1414 or
editor@gunnisontimes.com)
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