SNOW SCIENTISTS SAY OUR SKI SEASONS ARE
GETTING WARMER, WETTER, AND LESS SNOWY.
THE GOOD NEWS? SKI RESORTS AND CLIMATE
ACTIVISTS SAY THIS IS THE GREATEST
OPPORTUNITY TO PROVOKE CHANGE THE
SKIINDUSTRY HAS EVER HAD.

By Megan Michelson

Saving

Randall Osterhuber is standing chest-deep in a snow pit of
his own digging. When he crouches down to take a snow sample,
he disappears completely.

“Our precipitation is below average, but not dramatically,” he
tells me from within his pit. He cuts a chunk of snow with a metal
edge and dips down again, now shouting from below the surface.
“Our snow depth is about 50 percent of average for today’s date
and snowfall is about 65 percent of average for the year.”

Osterhuber, a snow scientist, can cite a lot of numbers and data
sets from memory. He can easily tell you this area’s five highest
snowfall years in recent history (“That would be 1952, 2006, 1983, 2011,
and 1982,” he says off the top of his head). Recording this information
is what he’s been doing on a daily basis for nearly 30 years.

Today he’s testing the density of the snowpack on a warm
spring day on California’s Donner Summit. It’s been a dry and
mild winter in Tahoe, and his long-term findings indicate that
it’s all part of a rather scary trend: Total precipitation is going up,
snowfall and snow depths are going down, and the maximum air
temperature is increasing. In other words, our winters are getting
warmer, wetter, and less snowy.

“We're getting a slightly higher percent of our annual
precipitation from rain and a slight increase in our nighttime
lows. These are subtle changes for now,” says Osterhuber, who's
53 and has the lean look of a backcountry skier. He spends many
of his days at work climbing peaks on his skis to gather snow data
from remote field stations.

“The Sierra is already a warmer mountain range compared
to others,” he adds. “But as you start to raise the snow line in
elevation, the effects of droughts and floods are going to be more
severe, with more midwinter rains and less snow.”

SKI MAGAZINE { October 2013 }

Some of the first snow-
flakes to be captured on
film, photographed by
Wilson Bentley around
the turn of the 20th
century.
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“Under the microscope, | found that
snowflakes were miracles of beauty; and

it seemed a shame that this beauty should
not be seen and appreciated by others. Every
crystal was a masterpiece of design and

no one design was ever repeated. When

a snowflake melted, that design was forever
lost. Just that much beauty was gone,
without leaving any record behind.”
—Wilson Bentley, snow photographer,
1865-1931 '
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Osterhuber isn’t a radical environment-
alist and he isn’t preachy or extreme. He's
just stating the facts as he’s found them.

Behind the pit he’s standing in is an old
building with faded yellow paint, nestled
into a grove of lodgepole pines. Around the
building, tall, metallic hydrometeorological
instruments stick up out of the snow like
windmills. This is the Central Sierra Snow
Laboratory.

The data collected here is logged and
streamed online. That information is then
used by backcountry skiers and ski resorts,
government agencies, academic researchers,
nonprofit organizations, and more. The
lab’s research ranges from forecasting
avalanches to studying trends in climatology,
snowpack, solar radiation, wind, snow
temperature, and humidity.

Sifting through the data online
and in the lab’s boxes of paper files
can feel overwhelming. After all,
nearly 5o years’ worth of information
on all things winter is compiled here.

But if you ask Osterhuber what the
overarching trend is, the one thing

he’s seeing in the snow’s scientific
makeup that is the most alarming,

he'll tell you it’s the changing
temperatures, the gradual warming
effect that climate-change experts have
been warning us about for years.

“If all of these climate effects change
the snowmelt, that impact is going to be
exaggerated,” Osterhuber says. “There’s
going to be less snow and it’s going to
melt sooner. The implications will be
widespread.”

Osterhuber seems genuinely concerned
with how ski resorts and skiers are going to
face the future. After all, he’s a skier too.

“When we have a couple of these modest
snowfall years in a row, you look at the ski
areas and you think, ‘Are they responding
to this? Or are they just going to make more
snow?” Osterhuber says. “It does look like
the ski areas are starting to collect more
information. They are trying to figure out a
strategy if the climate continues to change.”

Many ski resorts are making both drastic
and subtle changes to prepare for a different
kind of winter in the years to come. For now,
nobody knows exactly what the future of
skiing will look like, what our winters will
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bring in, say, the year 2030 or 2075. But snow

scientists like Osterhuber have more clues
than you think.

The Central Sierra Snow Laboratory is
one of the last snow labs of its kind left
standing.

The Army Corps of Engineers and the

Weather Bureau, which is now the National

Weather Service, built the lab in 1946,
well before Interstate 8o blasted over
Donner Pass.

They chose this site because it’s one of
the snowiest spots in the Sierra Nevada
and it’s at the mouth of several prominent
watersheds. Two identical labs were built
in Oregon and Montana, but they have

“It’s obvious that
temperatures are rising.
You can’t argue with that.

trends continue, you're
going to see less and less
snow in the valley bottoms

»

Another 50 years on, if these

3

uphill on a snow-covered path in the woods
until you reach the two-story building

that houses the Central Sierra Snow
Laboratory. There are no signs marking
your destination.

Inside the lab, the downstairs is basic
and neat: a hostel-like kitchen, one desk
with a computer and a bunch of papers. A
separate room is plastered with posters of
snowfall data, recent avalanche incidents,
and a photo of the historic 1982 avalanche
that killed seven people and took out the
Alpine Meadows base lodge. A nearby table
is stacked with duct tape, wrenches, and
other tools.

Upstairs, three plain bedrooms provide
sleeping quarters for visiting researchers

and for Osterhuber when he gets
snowed in and can’t make his
commute home.

It is from this modest dwelling
that some of the U.Ss most profound
snow-science research from the last
50 years has emerged. The work
done here has enabled us to track
the changes in temperature and
snowpack over five decades in one

since been shuttered. The University of
California, Berkeley, funds the Tahoe lab,
while the U.S. Forest Service owns a few
acres of the surrounding land and the
lab’s building.

Osterhuber started working at the
Central Sierra Snow Laboratory in the
1980s, when there were seven employees.
Now, because of an ever-dwindling budget,
Osterhuber is the lab’s only full-time staffer.
He spends his days usually alone, tinkering
outside with instruments or entering

data on his computer. Visiting graduate

particularly snowy region.
Osterhuber is not alone in his
findings of rising temperatures. Snow
scientists around the world are collecting
similar data and drawing the same
conclusion: Our winters are getting warmer.
Countless studies have been done in recent
years at snowy areas around the world and
most have determined more or less the
same thing.
“It’s obvious that temperatures are
rising. You can’t argue with that,” says
Grant Statham, an internationally certified
mountain guide and a mountain risk
specialist for Parks Canada, who recently
did a study with the University of Calgary
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students, researchers, and state and federal
government employees drop in occasionally
to use the facility.

To get to this remote lab, you'll take
Interstate 8o from Truckee or Sacramento
and get off the highway at the tiny
California town of Soda Springs (pop. 97).
You'll park in a dirt lot alongside Donner
Pass Road, less than two miles from Sugar
Bowl ski area, at an elevation of about 6,300
feet. You'll walk less than a quarter of a mile

looking at snow depths and temperatures
on British Columbia’s Rogers Pass. “Skiing
in the short term, we won't see a lot of
impact. But put another 50 years on, and if
these trends are going to continue, you're
going to see less and less snow in the valley
bottoms.”

A few years ago, Brian Lazar, a senior
scientist with a Colorado-based consulting
group, was hired to do a few studies for
ski resorts, including Colorado’s Aspen
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Skiing Company, Utah’s Park City Mountain
Resort, and Oregon’s Mt. Bachelor. Each
resort had the same burning question: If
climate change is happening, what will our

“There’s a range of possibilities for
what ski areas are going to look like in,
say, 2030—depending on variations in
greenhouse-gas emissions, variations in
the models, and the location of the ski
area—but it’s likely that we will see warmer
average winter temperatures,” says Lazar,
who's also the executive director of the
American Institute for Avalanche Research
and Education. “It’s not rocket science. If
temperatures get warmer and precipitation
stays the same, you'd expect more of that
precipitation to fall as rain and not snow.
Youwd.exnect snow to start falling later in

the fall and melting earlier in the spring.”
According to Lazar’s studies, which
were first published in 2006, by the year
2030, average temperatures are estimated
to increase 4.5 degrees Fahrenheit at both
Aspen Mountain and Park City. By 2100,

The Central Sierra Snow Laboratory was
founded in 1946 by the Army Corps of
Engineers and the Weather Bureau. It’s less
than two miles from Sugar Bowl.
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that spike could jump as high as 16.2 degrees
from today’s temperatures. By 2030, Lazar
estimates the length of the ski season will
be shortened by around one or two weeks,
and the snow line will climb roughly 650
feet at both Park City and Aspen.

stuff really impacts us,” says Lazar. “But I've
got two kids and I'd like them to grow up
and have powder days too.”

At Park City, by 2050, the resort’s
snowpack will shrink by six to 36 percent
of average, according to the study. By
2100, 2 more severe model shows that Park
City could lose all of its snowpack at all
elevations. The Mt. Bachelor results were
never made public, but Lazar says the

findings there were similar,

The shortened ski season may not have a
huge impact on skiers, but the resorts will
feel the burden on the bottom line. By 2050,

T azar’s stndy finds the notential econamic.
- T

impact at Park City could be around $27.2

million in lost earnings and 1,520 lost jobs.

Some of those economic impacts have
already been felt. A December 2012 study
by Protect Our Winters, a foundation set up
by pro snowboarder Jeremy Jones, and the
Natural Resources Defense Council claims

that the U.S’s currently estimated $12.2
billion winter tourism industry has lost $1.07
billion in revenue between low and high
snowfall years over the past decade.

“We may be pretty old by the time this

Ski resorts can sense the change.

The last two winters in a row, ski areas
from Vermont to California have suffered
from record low snowfalls and Caribbean-
like temperatures. But elsewhere, the news
hasn’t been all bad.

In Alaska and the Pacific Northwest
last winter, snowpacks were slightly above
average and the storms seemed to come
in more frequently and more ferociously.
Climate experts say the wild fluctuations in
temperatures and severer storms are part of
the change.

When I speak with Brent Giles, the chief
sustainability officer for Powdr Corp, the

.company.that owns Park City Monntain

Resort, Copper Mountain, Killington, Mt.
Bachelor, and more, it’s a warm spring

day in April and it’s just snowed 15 inches
overnight in Park City, where Giles is based.

“The snow is a little heavy,” Giles admits,
“but at least it’s here.”

Powdr Corp has been preparing for a
warming climate for years now—it has
invested $6 million at its various resorts
over the last six years in environmental
initiatives, such as solar and wind projects,
more-efficient snowmaking, and powering
the gondola at Killington on energy
harvested from cow manure.

“We believe that the ski industry is going
to suffer from climate change, increased
temperatures, and less snow,” Giles says.
“And we believe it’s our moral duty to do
something about it.”

The resorts that have the budget to do
so continue to pour money and time into
major and minor green projects. Around
20 ski resorts in the U.S. have signed on to
the National Ski Area Association’s Climate
Challenge, a program that helps resorts
FEdUCe greennouse-gas emissions.

Whether they’re doing it for their
bottom line, for marketing’s sake, or for
the planet, nobody can say for sure. “Many
ski areas have already responded to the
changing climate with an increase in
snowmaking and snow management,” says
Jordy Hendrikx, director of the Snow and
Avalanche Laboratory at Montana State
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“We may be pretty
old by the time
this stuff reall

impacts us. But I've

ot two kids and I'd

ike them to grow
up and have powder
days t00.”

_ Institute for Avalanch
Research and Education.

University. “But in many cases, this is to
ensure that they have sufficient snow in a
bad year, rather than in direct response to
projected climate change.”

Auden Schendler, the vice president of
sustainability for Aspen Skiing Company
and a longtime advocate for climate

__change policy. says that adaptation plans— |

improved snowmaking, improving the
resort’s summertime offerings—are not
real solutions. “If making snow is your
response to climate change, then you've got
a problem,” Schendler says.

Schendler’s answer, and something
Aspen Skiing Company is leading the
charge on in the ski industry, is public
policy to stop climate change. Last spring,
Aspen Skiing Company joined over 30 major
corporations, including Starbucks, IKEA,
Nike, eBay, and others, in signing a climate
declaration that served as a call to action for
the U.S. government.

“Climate change is a dauntingly big
problem,” Schendler says. “But this is not
a doom-and-gloom thing; it’s the greatest
opportunity the ski industry has ever had.
We just want to keep our beloved sport
going. We have all the technology today
we need to solve it. All we need is the
political will.”

Fast-forward 100 years. Perhaps the
most extreme forecasts will come true.
Perhaps we won't react in time. Maybe
temperatures will continue to rise and
rain will fall where snow once did. Low-
elevation resorts may turn into summer
destinations only. Perhaps the skiing we
know today will be gone, changed or
depleted, and in its place there will be
something entirely different.

As skiers, we could look at this situation
with despair. Or, as Schendler suggests,
we could Jook at it as an opportunity. We
could take the results that snow scientists
like Randall Osterhuber and others are
finding and work together to advocate for
a solution. As skiers, we have a chance to
change the course of the future.

Perhaps in 100 years, the skiers of that
era will look back and be proud. Everything
worked out just fine, they’ll say. And then
they’ll drop into a cold, dry powder turn in
the middle of a long, white winter. @
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'The Future of

SNOW?

Brian Lazar, a senior scientist with a Colorado-based consulting firm and executive
director of the American Institute for Avalanche Research and Education, recently
conducted studies for several ski areas in the West. What he found may surprise
(and terrify) you.

year

2030

1-2 ?
weeks | HLO
Reduction of . Feet the

the ski season : midwinter
at PCMR : snow line will climb
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According to a recent study commissioned

in part by Park City Mountain Resort, Utah,
climate change could noticeably affect snow-
pack in as few as 50 years.

Lost earnings due
to decreased snowfall

ZETO
inches

scenario:
Depth of
midwinter
snowpack at
all elevations

ERIC SCHRAMM




$12.2 billion

ESTIMATED VALUE OF THE U.S. WINTER
TOURISM INDUSTRY

Number of the 12 warmest :
. Climate
years (in global surface | Challenge
temperature) since 1850 that The first eight U.S.

ski resorts to sign
on to the NSAA’s 2011

have occurred since 1995+ | cimate chalienge,
a plan to reduce

greenhouse-gas

emissions:

ALTA, UTAH
ARAPAHOE BASIN,
COLO.

CANYONS, UTAH
JACKSON HOLE, WYO.
JIMINY PEAK,

MASS.

MT. HOOD MEADOWS,
ORE.

PARK CITY
MOUNTAIN RESORT,
UTAH

TELLURIDE,
COLO.

Degrees Fahrenheit
by which the
annual mean
temperature
around the world

could rise by the Percentage of ski areas

year 2100* belonging to the National
Ski Areas Association
that are using snowmaking
to supplement natural
snow cover

the end of this century*

Jobs lost in the snow-sports
industry due to diminished 25 O

snowfall in the past decade**

Minimum proportion
of average snowfall we're
, estimated to lose by
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Prone

Avalanche

WILL RISING TEMPERATURES INCREASE AVALANCHE ACTIVITY?

A few recent studies have looked at how rising temperatures could affect snow stability
at ski resorts and in the backcountry. The bad news first. Studies found trends toward
warmer temperatures and increased rainfall in early winter. This could lead to more early-
season rain crusts, which could create deep layers of instability in the snowpack. Also,

wet avalanches, which typically occur late in the spring, may happen earli

the season.

Now the good news. Researchers have not found a direct link between warming

temperatures and increased naturally occurring avalanches. “The snow depths are going
down at lower elevations and we're seeing more rain,” says Grant Statham
Canada, who conducted a study last Wifter on British Columbia’s Rogers P

snow usually means more avalanches.” —M.M.

ass. “More

Y

Tahoe’s
Five
Deepest
Winters

1. The lab’s data is
used by backcountry
skiers, ski resorts, re-
searchers, government
agencies, nonprofits,
and more,

2. Pro snowboarder
Jeremy Jones founded
the nonprofit Protect
Our Winters in 2007,

3. Thirty years ago
there were seven em-
ployees at the Central
Sierra Snow Lab. Now,
due to shrinking bud-
gets, there is only one.

4. Randall Osterhuber
sees one overarching
trend: Our winters are
gelting warmer.

5. This modest op-
eration has produced
some of the U.S.’s
most profound snow
research during the
past 50 years.
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Pl ER ngAV\‘I.FALL
(INCHES)

1 1952 | 812

2 2006 | 710

3 1983 | 671

4 2011 | 643

5 1982 | 624
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SNOW

SCIENCE

the Solution

CLIMATE CHANGE IS AREALITY. BUT WHAT CAN WE DO
TO STOP IT? WE CALLED ON FORMER VICE PRESIDENT AND
NOBEL PEACE PRIZE RECIPIENT AL GORE FOR SOME INPUT.
Interview by Greg Ditrinco
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Al Gore
launched
climate change

ihto mainstream

consciousness
with his 2006
documentary,

n Inconvenient
Truth.

FROM LEFT: ISTOCKPHOTO,/RALPH LEE HOPKINS.
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What’s behind your recent push to
involve skiers and boarders in your efforts?
Our ski seasons are getting shorter, and our
Earth is getting warmer. We all need snow,
but right now, snow needs us. Nobody sees
and feels these impacts more than skiersand
boarders. There were numerous international
competitions that were canceled last year
due to poor ski conditions—these aren’t
random occurrences. We should be asking
ourselves, what would we do when there’s no
more snow, and what are we prepared to do
to ensure that this scenario never becomes

a reality?

What are a few facts that every skier and
boarder should know about the current
climate crisis?

First, we know that climate change is
happening, and we know that we have the
solutions and the technology to solve climate
change—but we're running out of time
before the trends become irreversible. The
scientific consensus is overwhelming, and
we're starting to see firsthand the impacts in
our daily lives. For skiers, this means shorter
ski seasons and bad conditions.

My message to all skiers and boarders,
and everyone who loves winter sports, is
that your voice absolutely counts, and that
if you want to save winter—and the winter
sports you love—you need to get organized
with your friends and join groups like I Am
Pro Snow, and then tell your elected officials
that you care about this issue and that you
will hold them accountable if they don’t take
action. We need people to begin connecting
the dots between the snow conditions and
climate change—and to recognize that it’s
not too late to act.

How about some good news?

Is there any?

In this year’s feature film from Warren Miller
Entertainment, 77cket fo Ride, The Climate
Reality Project has a segment starring world
champion Ted Ligety that was filmed in
Greenland. This segment is entirely carbon
offset, and I'm so pleased at how companies
like Warren Miller Entertainment and

so many others are learning their carbon

“We all need
snow, but right
NOW, SNOW
needs us”

Many people feel helpless to address a
problem of this magnitude. How do you
respond to them?

Nobody should feel helpless to act. There’s
great strength in numbers. Join our I Am
Pro Snow community at iamprosnow.org and
learn more about how to get involved and
make a difference.

footprint and taking steps to reduce their
emissions. These companies deserve our
support for taking such an important stand.

Many other countries are taking bold
steps to reduce global-warming pollution.
Likewise, we're seeing major cities in the
U.S. and many states—including our most
populous, California—acting on their own
because they’ve grown tired of inaction
on the federal level. But
for me, the best news is
that all the solutions to
address the climate crisis
exist now and are at our
disposal—we simply
need to exert pressure on
businesses and our elected
leaders to make the
right choices.

Tell us about the
Climate Reality Project
and the | Am Pro Snow
initiative?

The Climate Reality Project is dedicated to
spreading the truth about climate change
and empowering our leaders to solve the
climate crisis. We are a global movement
more than five million strong and a
grassroots network of nearly 6,000 Climate
Leaders trained from all 50 states and more
than 100 countries.

Al Gore in Antarctica, where
record high temperatures are
melting the continent’s ice sheet—
the largest single mass of ice on
Earth—at an unprecedented rate.
The Climate Reality Project is a
partner with Ticket to Ride, this
year’s Warren Miller Entertainment
film. For information on the film
tour, which opens in October, go to
warrenmiller.com.

1 Am Pro Snow is a campaign to build
alliances with the winter-sports community
and educate people about the impacts of our
changing climate. Our goal is to unite people
who love and depend on snow for recreation,
for business, and for their quality of life.
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