last snow flake of
winter storm
creates instability

DECEMBER 2019

CHE REVIEW

In the above photo you can see only a small portion of

a massive D5 avalanche that ran off Garrett Peak above
East Snowmass Creek overnight March 14-15, 2019. The
full extent of the avalanche broke around two miles wide
and ran over 2200 vertical feet to the creek bottom.

In the right photo, this natural slide (HS-N-D3-O) near
Stanley, Idaho released in late January during last winter’s
first significant loading event. The thickest portions of the
crown were over 15 feet tall. This avalanche released on a
shady slope below Williams Peak in the northern Sawtooths
on the same day two skiers self-rescued themselves from full
burials 50 miles to the south in the mountains near Ketchum.
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FROM THE EDITOR: Tools for the Upcoming Season

BY LYNNE WOLFE

SAW season just came to an end, leaving me simultaneously tired and energized. We work
remotely on my A3 avalanche team. Dan K is in Bozeman, but he’s pretty quick on reply with texts
or phone calls. Kate Koons is just down the road inVictor, but she’s been on the road in in the air
a lot this autumn, meeting with course providers and guiding the Pro education program through
growing pains and vision clarification. When she and I get together it’s a mile a minute, as you can
imagine, and while we each seek out the other’ insights, overlap in our schedules is rare. Our graph-
ic designer McKenzie Long and I also work remotely, mostly via Dropbox. I admire her creativity
and vision so much; every so often we talk on the phone and we’ve met in person once.

I encounter you, my readers and authors, through the pages of TAR and the phosphorescence of

email. When we connect in person, across the A3 table at a SAW or over a beer, I thrive on your

] energy, your ideas, and your experience. I want to know what you think about a presentation or how
At the pre-NSAW party at 20 Corners Brewery | got to

visit with my dear friend and continual inspiration Patty you used a TAR article in your practice.You inspire me, and in turn I want to share that inspiration.
Morrison. Now if only | had opened my eyes for the Did you go to a local SAW this autumn? What tools or insight will you take into this winter? Look for SAW
picture...

reports in the February TAR, and feel free to email me any comments on this topic.

Here’s a collection of tools, tips, tricks, insights, and inspiration from our community for this
season. Need a visual reminder of last year’s avalanche drama? Black and white heightens contrast
in the cover’s deep slab images—Snowmass from master photographer Art Burrows and the craggy
Sawtooth from Tanner Haskins. We can always use some numbers to back up our intuition. Here’s an
array of stories bringing data and subsequent insight into:

b b -—
# Alﬁ{) #Uﬂl »  weather patterns and deep slab problems e Jeff Deems, in a reprise of his recent

(Andrew Schauer, p 16) CSAW presentation, offers clarity into

* a new formula for understanding inter- digital mapping technology. He has some

Scattered throughout this issue are snow party avalanches in the busy backcountry clear take-home messages as well. Thanks,

and avalanche-themed haiku composed by (Charlie Hagedorn, p 18) Jeft, for punctuating your busy schedule
Jerry Roberts. Enjoy! * anincrease in the ages of avalanche victims with an assignment from TAR. (p 21)

(Erich Peitzsch, p 40)
I had a great time bringing together an array of decision-making tools for you in this issue.
e In his usual concise and entertaining fashion, Steve Conger has invented an acronym (no! not

columns, needles, stellars another acronym) to help us make quick, efficient, and accurate decisions. I might even try
bounce off to HUCKEM this winter, but only if it’s deep enough, haha. (p 36)
midnight windshield +  Clinical psychologist and backcountry skier Sara Boilen cautions us about reverting to our

“lazy brain” default setting on page 38.
* You guys know that Drew Pogge, formerly of Backcountry Magazine and currently of Mon-
tana Alpine Adventures and the Bell Lake
Yurt, is now our A3 publications chair, and Rich Marriott and Mark Moore put finishing touches on their

therefore my boss? 1 a_lways need help bal- highly entertaining presentation on the history of the Northwest
Avalanche Center, which was hosted on October 19 at 20

A3 AVSAR U P DATE ;'mcmg the mtersect%on of gulde and writ- Corners Brewing in Woodinville, WA. Select proceeds from the
ng skills, and Drew is a pro on both counts. sale of 20 Corners’ concurrent special release of Storm Cycle IPA
will benefit A3. Stay tuned to A3 social media for the link to a

He shares some words of advice on select- ! : )
recording of this presentation.

Over the last few years the American ing a backcountry partner on page 44.
Avalanche Association (A3) has been * A3 at-large trustee Sean Zimmerman-

working with industry professionals to ‘Wall 1s a busy guy. So of course he has time
craft proficiencies and guidelines for an to visit Croatia and write an article about his
Avalanche Search and Rescue course. This experience teaching avalanche rescue to the
course focuses on organized rescue, and Croatian Mountain Rescue Service. (p 33)

goes beyond the companion rescue covered Putting together a round table of ideas
in Avalanche Rescue Fundamentals, or any and reactions to a question is one of my
other recreational level avalanche course. favorite formats for TAR. I swing through
The course is designed for professional Lou Dawsons Wild Snow often as he
avalanche workers, including ski patrols and hosts topics that interest me personally and
SAR team members (volunteer and paid professionally (is there much difference?).
including fire department and sherift’s office When he featured an essay about going
personnel). In conjunction with industry One at A Time (OAT) in avalanche terrain,
partners, A3 has developed the proficiencies I immediately saw it as a topic for a great
and guidelines for this course that are now backcountry round table. With Lou and
available on our website. While professional Manasseh Franklin (Wild Snow’s new ed-
rescue courses have been offered in the past, itor)’s permission, we re-worked the essay,
this winter will be the first season that these which I sent out to a select TAR commen- ' o
courses will follow the guidelines set forth by tary team. (p 24)
the A3. Finally, I welcomed Travis Feist’s rant

SATURDAY, OCT. 19TH »»» E

The following certified professional course about a wedge between motorized and

providers will be offering 3—4 day AvSAR non-motorized parts of our avalanche 20 CORNERS BREWING 0. 9 rear =

e vy b e by oF i e bovry P mode b ol meds
Institute ~ (AAI), Colorado Mountain I've begun a reply from the perspective of e el e

College—Leadville, and Silverton Avalanche someone who cares a lot about both the aigdecala

courses this season: American Avalanche community. Hes got a good point, and

School (SAS). Please see their websites for reputation and the effectiveness of ava- o
. . . . ZOC TRPRODM HOURS VISIT US OMLINE

dates, locations and price. lanche education and forecasting. What do i B e D )

you thlnk? (p 45) L T i FACIROOE . COMFIBCORMIRE

. . cooocoooe
Have a great winter and stay in touch. @
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FROM THE PRESIDENT

BY HALSTED “HACKSAW" MORRIS

For many of us, the SAW season marks the beginning of winter. In a way it’s like the first
day of high school, where you see your buddies and catch-up on what everyone did over the
summer. The avalanche field is full of diverse and interesting folks.

This fall I attended CSAW here in Colorado and ran the A3 general membership meeting. It
was great that we had a fair-sized turn out, considering that all those that attended had already
sat through a day of presentations. Free beer always helps. Dan and the board are thinking about
better ways to have the general membership meetings in the future. Maybe something online?

I was very pleased to announce at the meeting a new award that the A3 BOD’s approved
prior to the meeting. As I had mentioned in my TAR column (38.1), Sue Ferguson was really
one of the leaders in starting A3 as the editor of The Avalanche Review. In her honor we have
created a new award. It’s fitting for this award to involve communicating information about
snow and avalanches. The criteria for the award reads:

The Sue Ferguson Award recognizes individual(s) for their contribution in media communications
about snow and avalanche sciences to the public and the American avalanche community. The awardee
does not have to be a member of the A3 to receive this award. Generally, the Governing Board will
initiate the nomination, but nominations may be submitted by A3 members in good standing.

At the general membership meeting, former A3 president John Stimberis nominated John
Branch, author of the New York Times article series Snow Fall: The Avalanche at Tunnel Creek, for
the award.

http://www.nytimes.com/projects/2012/snow-fall/index.html#/?part=tunnel-creek

The A3 BOD will be voting on this award at its next board meeting. Do you have other
nominations or an opinion?

I was also pleased to hear some comments at CSAW about my previous column on inclu-
siveness in A3. It has been great to receive feedback and suggestions from many folks. You will
be seeing more recognition of women in the avalanche industry with
their profiles in TAR.

‘What more can we do as an organization? Perhaps we could offer
more scholarships awarded to women of A3 for such things as ISSW &
SAWs and maybe Pro Training Courses (PTC). As I mentioned before,
Avalanche Diva night at ISSW will still receive support. If you have any
other suggestions, PLEASE feel free to email me at HM1Hacksaw(@
gmail.com. I want to wish everyone a great and safe winter! @

icebreaker

women'’s and men’s 260 Tech Top

Layer up naturally this season with icebreaker merino.
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utilizing all means to be
found faster. Wearing
a transceiver and RECCO®
reflector makes you
electronically searchable
in two ways. It gives
rescuers two search

methods and increases the =

odds to find you faster.

RECCO"
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DONATE TO OUR COMMUNITY AND RECEIVE A GIFT
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Create High Quality Snow Profiles
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FROM THE EXECUTIVE DIRECTOR

BY DAN KAVENEY

I love the dedication and enthusiasm our members have for the American Avalanche
Association. The A3 Board and staff work hard to serve those members, and the community
responds with a remarkable generosity of spirit: volunteering their time, enthusiasm, and money
to help the organization. I've listed our donors over the past year or so below—by name as
opposed to the size of the donation, as we’ve traditionally done. We’re grateful for every con-
tribution—no matter how large or small—and have always chosen to acknowledge everyone
regardless of the size of his or her gift.

We know the money doesn’t come easily, so the A3 Board and staft work hard to make sure
we use the money you donate as effectively and directly as possible to promote avalanche safety
through professional development, education, publishing, outreach, and research.

With your help we’ve accomplished quite a bit over past year: membership is up, spon-
sorships, scholarships, and grants have increased, outreach has expanded dramatically, and we
continue to build on the successes of the Pro Training Program. We’ve been able to accomplish
all these things while moving the organization toward a firmer financial footing. It has been
a good year for us, and we couldn’t have accomplished these things without the help of our
donors and members.

Our corporate sponsors provide essential support that allows us to leverage your personal con-
tributions to greater effect. We have four Diamond and Platinum sponsors: TAS, Backcountry
Access, Wyssen Avalanche Control, and CIL Explosives. These very generous companies provide
the support that forms the foundation for our Professional Development Grant, Research Grant,
and Scholarship programs. We also benefit greatly from the generosity of our Gold and Silver
supporters and TAR advertisers, who help sustain the organization through cash contributions,
in-kind support, and merchandise. These organizations give back to the avalanche community, so
I encourage you to support them in turn with your recommendations and business.

This year we’ve worked with our corporate sponsors to offer some tangible incentives for
our donors. Please see the accompanying graphic for an outline of our donation incentives.
These gifts will rotate throughout the season, so if you see something you really like act now!
We’ve also upgraded some of our back-office software so you can now make recurring con-
tributions on a monthly, quarterly, or annual basis. Donors who initiate a recurring gift of any
kind will get a stainless steel A3 beer mug (with a built-in bottle-opener!!) while supplies last.
Please go to https://aaal9.wildapricot.org/donate/ to make your contribution to avalanche
safety and professional development.

I'll close with another big thank you to all our donors, sponsors, and members. Together we
are A3, and we’re making a difference. @

(P CALTOPO

' ' BACKCOUNTRY MAPPING EVOLVED

One Map.
dreds orways to view the world

Slope Angle Shading
A new perspective on your
winter playground ===

Mobile app is now # Download on the ‘ GETITON \
available for download. [l YIS | }’ Google Play ‘
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BJ Marraccini
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Brad Acker
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Brent Morrison
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Brooke Edwards
Bruce Saxman
Bruce Smith
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Carolyn Anders
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Charles Rubin
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Cheryl Wecker
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Christopher Edwards
Christopher McKnight
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Coleman Worthen
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Craig Apregan
Craig Sterbenz
Dale Fisher
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Daniel Gelinas
Daniel Kaveney
Daniel Powers and
Lynne Wolfe
David Beckingsale
David Kelly
David W. Lovejoy
Davide Rogora
Deanne Despain
Barsickow
Debora Kelly
Derek Lennon
Devon Rosh
Diego Allolio
Don Bachman
Don Sharaf and Julie
Mueller
Douglas Webb
Drew Layman
Drew Pogge
Eamon Kerley
Ed Friedman
Eeva Latosuo
Emily McGinty
Eric Deering
Eric Lutz
Eric Tollund
Eric Zaharee
Erich Peitzsch
Erik Fullmer
Fabiano Monti
Fred Bumstead
Gabe Chladek
Gail Meakins

Gail Musnicki

Gary Kuehn

Gerald Haugen

Glenn and Lynne
Browning

Gonzalo Valdes

Greg French

Gregory Smith and
Melissa Malm

Guy Shochat

Halsted Morris

Hans Kallam

Harrison Brickman

Heather Thamm

lan Delaney

lan McCammon

Igor Chiambretti

Irene Henninger

Isaac Fleming

Ivo Mandalski

Jacob Hutchinson

Jacob Yufa

Jaime Andersen

Jaime Musnicki

James Frisque

James Giglinto

James Graden

James Hicks

James Marc Beverly

James Orlet

James Sutton

Jamie Ramsay

Jansen L. and Anna M.
Gunderson

Jason Champion

Jason Heath

Jay Frisque

Jeff Hamilton

Jeff Hanna

Jeff Stoerner

Jenna Malone

Jennifer Frances Morse

Jeremiah Keavney and
Joselin Matkins

Jerry and Cindy Lucey

Jim Markey

Jo-Ann and Marcus
Peterson
Joe Puchek
Joe Thompson
John Byrne
John Graves
John Partch
John Stimberis
John Werner and Diane
Ruschke
Jonathan Espstein
Jonathan Shefftz
Jonathan Tukman
Jonathan Weinberger
Jose Luis Troncoso Arias
Joseph Crilly
Joseph Fullerton
Josh Olsen
Joshua Butson
Joshua Hirshberg
Joshua Olsen
Joshua Tripp
Karin Davidson
Katherine Fitch
Katherine Koons
Katherine Paden
Kathryn Feris
Kelli Rohrig
Kelly Elder
Kerry Hanes
Kirsten Kremer
Knox Williams
Larry Gregerson
Lawrence Bone
Lee Squires
Linda Helms
Linda Lawson
Lindsay Wiebold
Lisa Reeber
Lorenzo Botto
MacKenzie Mailly
Marco Johnson
Marcus Dufort
Marcus Stevens
Mark Greeno
Mark Guffey

COLORADO

MOUNTAIN COLLEGE

Avalanche Science

“Building the next generation of
avalanche professionals...”

Ryan Evanczyk, Director of Snow Safety
Arapahoe Basin Ski Patrol

Learn more at
~* }Coloradomtn edu/avalanche-sclence

Mark Johnson
Mark Moore
Mark Mueller
Mark Piersante
Mark Renson
Mark Saurer
Martin Radwin
Matt Hickok
Matt Steen
Matthew Jones
Matthew Schonwald
Matthew Warshauer
Michael Bratina
Michael Ferrari
Michael Halpert
Michael Henry
Michael Johnson
Michael McGoey
Michael Schneider
Michael Trotter
Michael Walenta
Mikael Schlumpf
Mike Laney
Mike McGoey
Mike Pubentz
Mike Savage
Molly Robertson-
Goodrich
Morgan Boyles
Nan Pugh
Nick Asher
O’Connor-Larson Donor
Advised Fund
Pamela Gimelli
Patrick Reddish
Paul Gissing
Paul Phillipson
Peter Carse
Peter Ginsbury
Randy Elliott
Richard Collins
Richard Lane
Richard Marriott
Richard Owen
Ricky Wyatt
Rob and Nancy Faisant
Robert Bailey
Robert Feroldi
Robert Gardiner
Robert Morrow
Robert Rademacher
Robert Stewart
Rod Newcomb
Ron Perla

Roz Reynolds
Ryan Frank
Ryan Johnson
Ryland Gardner
Sam Hancock
Samuel Colbeck
Samuel Gifford
Samuel Nies
Sandy Kobrock
Scott Savage
Sean Holbine
Shea Quinn
Simon Trautman
Spencer Storm
Stanley Bones
Stefan Siegel
Stephen and Susan Baird
Foundation
Steve Karkanen
Steven Gollehon
Susan Hale
Tarah O’Connor
Ted Scroggin
Terry Chontos
Thomas Creighton
Thomas Hays
Thomas Kimbrough
Tim Schlough
Timothy Petrick
Timothy Thomas
Toby Wheeler
Tom Hays
Tom Kimbrough
Tom Leonard
Travis Baldwin
Travis Pool
Trevor Clayton
Trip Kinney
Troy Marino
Txema Arteta
Uwe Sartori
Vernon Smith
Victor McNeil
W C “Skooter”
Gardiner Ill
W Charles Tomlinson
W. Paul Wunnicke
Wesley Reynolds
Whitney Klenzendorf
William Allen
William Flynn
William Purtymun
William Romberg
William Williamson

Note: Moving payment systems has made it much harder than

one would think to generate a comprehensive list of donors.

If you don’t see your name here and you think you should,

please let dan@avalanche.org know and we’ll be sure to

include you in the next list.

swmetrics.com
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METAMORPHISM

COLORADO DEPARTMENT
OF TRANSPORTATION

Nick Barlow joined CDOT in
October 2019 as the Winter Oper-
ations Program Meteorologist. He
joins Jamie Yount (Winter Oper-
ations Program Manager) and the
new Statewide Avalanche Coordi-
nator (personnel to be determined).
Nick previously worked as a back-
country forecaster for the CAIC,
and has been a professional member
of the A3 since 2014.

COLORADO
INFORMATION CENTER

The CAIC is pleased to welcome
Bill Nalli and Ryan Lewthwaite to

AVALANCHE

team.
began—is “avalanche
hunting” career at Solitude in 1996
when he moved to Utah from up-
state New York. After some time as
a mechanized and human powered
ski guide he was hired as a high-
way forecaster with UDOT in the
Southern Wasatch. Fifteen years later
Bill is moving on from the UDOT
Avalanche Program Manager job to
relocate in Colorado. He starts this
season as the CAIC Backcountry
Forecaster in the north San Juan
Mountains based out of Ridgway.
Ryan Lewthwaite joins the
CAIC crew after a career with the
US Forest Service. As the only Me-
teorological Technician forecasting
for the Bridgeport Avalanche Cen-
ter, he brings experience providing
avalanche information to backcoun-
try snowmobilers. Ryan previous-
ly worked as a winter Backcoun-
try Ranger on Vail Pass & with the
Chugach National Forest Avalanche
Information Center (CNFAIC) in
Girdwood, Alaska. Returning to
Colorado is a welcome change for
Ryan & his dog Summit, returning
to familiar stomping grounds. Ryan

will be an Avalanche Technician for
the CAIC focused on the Front
Range and Steamboat areas.

CHUGACH NATIONAL
FOREST AVALANCHE
INFORMATION CENTER

After five wonderful vyears, the
Chugach National Forest

Information Cen is sad to see

move on. During
her tenure, she shared her diverse
skill set and thoughtful perspective.

In addition to her competent fore-
casting and being a super fun field
partner, Heather grew the center’s
workplace safety protocol by creat-
ing and implementing a formal field
day debriefing process. While men-
toring an intern, she put a large ef-
fort into examining the forecasting
challenges in our region’s unique
climate when going to Low Dan-
ger with persistent weak layers. As a
talented professional photographer
she produced many avy-eye-candy

photos, which have been a highlight
of CNFAIC’s advisories and obser-
vations. Heather will be missed by
the CNFAIC staff and the South-
central Alaska backcountry com-
munity. We wish Heather the best of
luck in all her future pursuits!
ith this transition the
National Forest Avalanche Informa-
tion Center is excited to welcome
Ryan Van Luit to the forecasting
team this season. Studying mass
balance with the Juneau Icefield

Research Program in 1998 set the
path for Ryan as a lifelong student
of wild and snowy places. Ryan
has worked on six continents and
spent hundreds of days in the snow
with students and clients as an out-
door educator, avalanche forecaster,
and mountain guide. He is a pro-
fessional member of the American
Avalanche Association, the American
Mountain Guides Association, and a
certified Wilderness First Respond-
er. Ryan is slightly obsessed with

3-dimensional puzzles, makes the best
termented pickles this side of Cal-
gary, and is looking forward to calling
Girdwood home for the winter.

UTAH AVALANCHE CENTER

The Utah Avalanche Center wel-
comes three new employees and
¢ prior employee who has moved
rent position. The UAC is a
mix of For
it employees.
non-profit for the

toa

Service and non-prof-
er working for the
st eight years in

PRIMO

SNOW & AVALANCHE
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% Performance snow saw made of 7075 Aluminum
% Ultralight, 4.5 oz including teeth protector
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various roles, Trent Meisenheimer
was hired as a Forest Service Fore-
caster. Nikki Champion was also
hired as Forest Service Forecaster
for the Central Wasatch mountains.
Andy Nassetta was hired by the
non-profit UAC as an Outreach and
Awareness Specialist. Hannah Whit-
ney was hired by the non-profit
UAC in the newly created Develop-
ment Director position. We are very
excited about the skills this group
will bring to our team.

grew
up in Salt Lake City Utah, skiing
and snowboarding in the Wasatch

mountains since the age of two. He
has been working for the non-profit
UAC since 2011 most recently as an
avalanche forecaster for the Central
Wasatch Mountains and as an ava-
lanche education specialist. He pro-
duces and edits many of UAC videos
such as the internationally acclaimed
“Know Before You Go” video. Al-
though busy with work, he is pursu-
ing a Master’s degree in Mechanical

winter storm brings
snow
and little sleep

Engineering at the University of Utah,
with a thesis related to snow and ava-
lanche science. He has a passion for av-
alanches and devotes most of his time
forecasting and teaching avalanche ed-
ucation in the winter months. In the
summer months, he develops course
material and curriculum for the Utah
Avalanche Center and many others
around the nation. In his free time, you
can find him hanging from a rock wall
or kayaking down one of the many
scenic rivers in the western U.S.

Nikki Champion grew up
spending her winters alpine ski rac-
ing throughout the hills of Michi-
gan and escaping on family ski va-
cations to the Rocky Mountains.
After high school, she moved west
and began shifting her focus from
alpine ski racing to backcountry
skiing, mountaineering, and climb-
ing as a way to explore the moun-
tains while finishing up her Civil
Engineering degree at Montana
State University. During her winters
in Bozeman, she did research in the

sub-zero science and engineering
lab and worked as an avalanche edu-
cator for the Friends of the Gallatin
National Forest Avalanche Center.
Following her time in Bozeman,
Nikki interned with the Chugach
National Forest Avalanche Informa-
tion Center where she investigated
avalanche release in relation to load-
ing events and snow climates for

Turnagain Pass. During the summer
Nikki can be found riding her bike,
trying to learn to surf and working

as a\mountain guide for RMI Ex-
peditions throughout the Pacific
Northwest and Alaska.

grew up on the
east coast alpine racing, competitive
slopestyle skiing, and then Freeski
coaching at Killington and Okemo
Mountain Schools. Andy moved to
Utah in 2014 to attend Westminster
College and found himself with
wide eyes surrounded by “great-
est snow on earth”. Andy quick-
ly realized that his skiing ability
far exceeded his backcountry and

Professional
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mountain skills. While satisfying
his education needs, Andy found

his passion to educate others. Andy
started with the UAC as a volun-
teer, then intern, then contractor,
and now serves as the UAC Out-
reach & Awareness Specialist. He is
eager to support the UAC mission
by increasing outreach in rural areas
and mountain regions by bringing
basic avalanche awareness programs,
such as Know Before You Go, to
these communities.

Hannah Whitney grew up in
small-town Maine, developing her

love for the outdoors through ad-
venturing around the abundant for-
ests, ponds, oceans and more. Her
appreciation for the outdoors has
fostered a life full of outdoor rec-
reation and environmental advo-
cacy. Her passion for these things
inspired her to move to the Rock-
ies to study Ecology and Environ-
mental Science at Western State
Colorado University, where she
was also involved with the Western
State College Mountain Rescue
Team and other nonprofit organi-
zations in Gunnison and Crested
Butte. Skiing at Crested Butte and
the surrounding backcountry also
deepened her love of skiing, and af-
ter graduation, she spent four years
competing on the US Freeskiing
Tour. During that time she moved
to Utah where she has had numer-
ous wonderful volunteer and work
experiences with organizations
such as SheJumps, the Utah Ava-
lanche Center, TreeUtah and other
local nonprofits. Most recently she
worked as the Development Direc-
tor for local nonprofit HEAL Utah,
and is now excited to join the UAC
team after an upcoming trip to ski
volcanoes and travel in Chile. @
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KNOW BEFORE YOU GO PROGRAM UPDATE FALL 2019

When the Know Before You Go
(KBYG) concept was developed after the
tragic death of four teenagers in the Wasatch
Mountains of Utah on December 26, 2003,
we never would have imagined that 15

KBYG

KNOW BEFORE YOU GO

years later the program would have grown

to become a global standard for teaching
avalanche awareness, translated into 11 languages, and used in over 30 coun-
tries. We are excited to see the program expand into new geographies each
season. Last season, the program was translated into Japanese. This season we
are working with the New Generation Ski school to help launch the pro-
gram in 30 mountain communities in France, Switzerland, and Austria.

The KBYG video remains an important aspect of the program to
demonstrate the importance of avalanche awareness using high profile
athletes, stunning mountain footage, and simple messaging. Through the
2018-2019 season, the video had over 55,000 views, bringing the total reach
of this video to over 753,000.

SHh

KBY G

(=)

Walcoms 1o e Know Bafors You 38 onlne
vtk sxucalion paogran

e e e e e

The biggest update to the KBYG program last season was the free Ava-
lanche Skills eLearning program (kbyg.org/learn). More and more people
are using online resources for self-directed learning. We developed this com-
ponent of KBYG to meet their needs and provide another avenue for basic
avalanche awareness. This eLearning program consists of five lessons focusing
on the five points of KBYG (Get the Gear, Get the Training, Get the Fore-
cast, Get the Picture, Get out of Harm’s Way).

Each interactive lesson explains basic concepts and provides users with

actionable tips they can
adopt in the backcoun-
try. With links to addi-
tional content, users can

.QQI complete all five lessons
E.’Q\ in 2 to 4 hours. This
L program is not intended

to replace an on-snow
avalanche class but pro-
vides a pathway to more
avalanche education.
Many instructors are re-
quiring or encouraging
students to complete

the program which in-

troduces  background

concepts and prepares

BY CHAD BRACKELSBERG

students for on-snow classes. The program also provides a valuable resource
for experienced users to refresh or update avalanche skills.

The program was launched in November 2018 with the help of Inkwell
Media and its large network of athletes and social media marketing exper-
tise. As of April, the eLearning introductory video had been viewed over
300,000 times with 46,278 lesson completions! We teamed up again with
Inkwell Media and their athletes to re-release the Avalanche Skills eLearning
Program in fall 2019, with the goal of using it as a fall skills refresher. The
eLearning lessons are a living and adapting program; we encourage avalanche
educators to review the content, give us feedback, and consider using the
content for their own classes.

This fall we released updated KBY G presentation materials. The slide deck
used for the program has been updated with new images and videos and
better speaker notes to promote a consistent KBYG message. If you have not
received the updated presentation materials, please contact the Utah Ava-
lanche Center (info@utahavalanchecenter.org).

Number of Users Entering Courses

4,500 |
: 4,081

4000 | 3820
3500 ©
3000 2 440 2655
1500 ¢ l
2,000 1,608
1,500 |

500

Users Entering 1 Users Entering 2 Users Entering 3 Users Entering 4 Users Entering 5
Course Cowrses Courses Courses Courses

A user is os likely to take all 5 courses as only 1 course.

What's next for KBYG?

*  We are working on a formal KBYG instructor training program to
train KBYG instructors remotely or in-person to enhance the quality
of the KBYG program.

*  We plan to begin work on a new KBYG video this winter, targeting
a Fall 2021 release. We plan to partner again with groups like Sherpas
Cinemas and Red Bull Media House for video content.

*  We hope to create and release another 5-10 eLearning lessons going
into more detailed topics like terrain management, rescue, and deci-
sion making.

*  We are actively secking additional KBY G sponsors to help pay for and
promote the program and provide branding opportunities

If you are using KBYG or a portion of it in your avalanche education and

awareness work, we'd like to hear from you to learn more about who is using
the content, what others like and don’t like, and how we can provide more
content that will be useful. @

Chad Brackelsberg is the Executive Director of the nonprofit Utah Avalanche Cen-
ter. He is responsible for communications, marketing, fundraising, strategy, and UAC
business operations. Chad spent the prior 20 years in the cor-
porate world working for large consulting companies in tech-
nology consulting, program/project management, and data
center operations. Chad is active in the Utah outdoor commu-
nity and is an avid backcountry skier, ski mountaineering racer,

ultrarunner, and mountain biker.
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Debriefing a snow pit demo during an Avy 1 course at June Mountain. Photo Jeff Pierce

SOCAL SNOW AND AVALANCHE CENTER

BY JAKE CARPENTER

I currently work as a pro patroller at Big Bear Mountain Resorts in Southern California, as
well as a volunteer at Mt. Baldy Ski Lifts; which is a small family-owned resort about an hour
east of Los Angeles and holds some of the steepest and most sustained inbounds terrain in So-
Cal. Last season I started writing snowpack summaries for the SoCal Snow Avalanche Center,
(socalsnow.org) as well as teaching avalanche courses. This winter I will be giving avalanche and
winter travel safety talks around LA, as well as teaching avy courses in SoCal and the Sierra.

So Cal Snow Avalanche Center was founded by Allen Giernet following the tragic loss of three
people in the San Gabriel mountains to avalanches. The center was launched in 201213 after
consulting with Dale Atkins, Karl Birkeland, and the directors of Wallowa and Kachina Peaks
avalanche centers. @
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TWO-WAY RADIOS AND BLACK SUBURBANS:
LEARN THE NEW FCC RULES OR GET BOPPED

BY BRUCE EDGERLY AND JON SLAVIK

Attention all guides, avalanche schools, and
casual radio users: it’s about to get real out there.
If youre currently “winging” it with your radio
program, you could see a black Suburban pull-
ing into your facility to enforce the new FCC
rules. The U.S. FCC (Federal Communications
Commission) is loosening up on the power and
paperwork requirements for low-wattage “family
band” radios, but they’re now out to get those us-
ing uncertified, mainly Chinese-made high-pow-
er radios—especially if they’re being used on un-

authorized channels.

Background

Not unlike the world of avalanche transceivers, the
two-way radio landscape has changed a lot over
the past few decades. Newer technology has made
high-power VHF radios more versatile, precise,
and clearer at long range. The use of low-wattage
family-band UHF radios has decreased with the
omnipresence of cell phone coverage, decreasing
user demand and “chatter” on those channels. As
a result, the FCC has loosened up on UHF (ul-
tra high frequency) radios—used by recreation-
ists—but they’ve tightened up on VHF (very high
frequency) and dual-band UHF/VHF radios—
which most guiding and professional operations
use. Here’s what has changed and what you can
do to prevent getting bopped:

FRS/GMRS (low-power UHF) radios
Generally referred to as walkie-talkies, these “fam-
ily band” radios were made famous first by Dick
Tracy cartoons in the 1970s, then by Motorola
Talkabouts in the 1990s. Since then, their use has
decreased due to competition with cell phones. In
the backcountry world, they’ve seen a resurgence
with the advent of BC Link radios from Back-
country Access (BCA). These channels operate
from 462 and 467 MHz and are fully open to the
public, which means they can get crowded if your
radio doesn’t have privacy codes. Up until 2017,
the maximum power allowed for FRS (channels
8 through 14) was 0.5 watt. The maximum power
allowed for GMRS (channels 1 through 7 and 9
through 22) was 1 watt—and the user was ex-
pected to pay an $80 fee and get a permit from
the FCC if they happened to tune their radio to
these channels. This latter rule was rarely enforced.
Starting in 2017, the FCC separated FRS and
GMRS. They now allow a maximum of 2 watts
on FRS radios, 5 watts on handheld GMRS radios,
and 50 watts on non-handheld GMRS radios. The
FCC also allows the use of repeaters for GMRS

channels, just like they currently do for VHF channels. They claim that the FCC licensing
requirement on GMRS will now be enforced.

Combination FRS/GMRS radios will no longer be allowed, except those which have been
recertified as FRS radios by the manufacturer (including the BC Link). This loosening up of
the FRS rules resulted in the development of BCA’s BC Link 2.0 radio, which is an FRS-only
radio that transmits at up to 2 watts, enabling clearer communication at longer range. It is
compatible with all FRS and GMRS channels.

In addition, the FCC has also lightened up on the business use of FRS/GMRS channels.
Until recently, these channels were only for non-commercial use. As of 2017, businesses are now
allowed to use these channels. Of course, that includes guiding operations and avalanche schools.

Business/Pro (high power VHF and VHF/UHF) radios
These are the radios used by most guiding operations, ski patrols, sheriff’s departments, and search-
and-rescue groups—usually with repeaters to extend their range. This is also where the FCC is
stepping up its enforcement, thanks to the proliferation of uncertified Chinese-made radios being
sold online. Business radios all operate from 150 to 170 MHz and 450 to 470 MHz but the channels
are not public: each radio fleet is assigned a private frequency by the FCC, to ensure that users don’t
interfere with each other—especially
with public safety agencies that need
to have clear communication during
emergencies. To get your own fre-
quency, you need to apply and pay on
the order of $400 for a license from
the FCC.

With improving technology in —
VHF/UHF radios, these units are peoaled
more precise at operating within Trarns

narrow bandwidths, the acceptable
deviation in frequency on either

side of the assigned “center frequen-
cy.” Therefore, in 2013, the FCC
narrowed the bandwidth at which

#AIARE &

Avalanche Research + Education

Photo: G. Gunderson S. Zimmerman-Wall Duncan Lee
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these radios are allowed to operate. The good news is that enables the allocation of private
frequencies to more user groups. The bad news is that if you don’t have a license to operate at
one of these frequencies then you’re going to get bopped.

In addition to frequency poachers like this, the FCC i1s also nailing those who sell non-
FCC-certified radios. If a radio is certified, that means the FCC has verified that it does not
have software enabling users to program it to FCC-allocated frequencies. This process is only
supposed to be performed by FCC-approved frequency coordinators using FCC-approved
software. However, a black market of renegade consultants has sprung up over the years that are
using illicit software to program radios illegally (for an exorbitant fee, of course). To determine
if your radio is legitimate, look for an FCC identification number in the battery compartment.
If the number isn’t there, the radio isn’t legal. To determine if your frequency coordinator
is truly legit, see the FCC’s website: https://www.fcc.gov/wireless/bureau-divisions/mobility
-division/industrial-business/industrial-business-licensing.

Getting bopped: an expensive proposition

*  In 2007, the FCC caught Chugach Powder Guides using several frequencies for which
they didn’t have a license. A fleet of two black Suburbans and four FCC agents pulled up
to their heli pad and immediately shut down their operations. Only after much pleading
on safety grounds, according to CPG’s owners, did the agents allow the company to
proceed. They were forced to shut down their repeater in the Tordrillos that season and
to pay up for a real FCC license. This happened early in the new enforcement era. Since
then, the FCC has become less forgiving.

* A frequency consultant in New Jersey, Perez Communications and Electronics, was
caught programming unlicensed radios just this year. He settled with the FCC out of
court to avoid fines of $20,134 per day, retroactive several years.

* In 2018, the FCC raided a U.S. distributor of Chinese-made Baofeng radios when
agents determined that the distributor was selling non-FCC-certified Baofengs. Agents
confiscated all non-certified inventory, temporarily closing the business.

Keeping it clean
There are certain things you can do to avoid risking your operation to FCC enforcement:
*  Check your radios to make sure they have an FCC certification number. If they don't, then
get rid of them.Youd better not sell them on Craigslist: then you become an illegal seller.
*  If your radios have an FCC ID number, then make sure that you're licensed to operate
on your frequency. Ask the frequency coordinator that programmed your radios.
* If you programmed the radio yourself somehow, then make sure you programmed in a
frequency that the FCC has assigned to you. Of course, if you did this then you probably
have unlicensed radios.

DeltaLancer Avalauncher Ammunition
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The radio on the left has no FCC Identification number—
and is therefore illegal to operate or sell. The radio on the
right has an FCC ID number, which means it complies with
Part 90 of the FCC regulations.

*  Ifyour organization owns a frequency from
the FCC and your organization operates in
several regions, make sure that frequency
has been allocated to you in all those re-
gions, not just the region in which your
headquarters is located.

*  Ifyou want to share frequencies with other
agencies, then make sure you get written
permission from them before going to a
frequency coordinator to get a license for
that frequency. A legit coordinator will
need that permission before they will
touch your gear. For instance, if you're a
guiding operation that wants to share fre-
quencies with the local ski patrol or SAR
group. If you don’t get their permission—
and they don’t like you—they can report
you to the FCC.

*  Consider using FRS radios and their open
channels for communicating within groups
when you're traveling in the backcountry.
You can still communicate with your oper-
ations base and other agencies through your
5-watt radios and repeater system, but it’s a
lot less expensive and more convenient to
use open channels. “Chatter” is not an issue
if youre smart about using privacy codes
(1.e. don’t insist on using channel 4, privacy
code 20—a popular one in the Colorado
and Washington backcountry).

e Its worth noting that youre not allowed
to use your high-power VHF/UHF radi-
os to communicate with low-power FRS
radios, unless its an emergency. In fact, in
a true emergency situation, all these rules
go out the window. You just better hope
that the agent that emerges from that black
Suburban is a skier or snowmobiler—and
understands your definition of an emergency
(scoping untracked lines doesn’t qualify!) @

Bruce Edgerly is co-founder and vice-pres-
ident of Backcountry Access, Inc. (BCA), a
leading manufacturer of backcountry safety
equipment, based in Boulder, CO. He loves
to ski and drink cold ones with TAR editor
Lynne Wolfe.

After growing up ski racing and boot fitting in
the Midwest, Jon Slavik studied engineering at
Colorado School of Mines. He designed snow-
board testing equipment at Boa Technology
and was involved with instrumentation for aero-
space systems before coming to BCA. Jon is
an avid backcountry snowmobiler and skier during the

winter, and rides road, MTB, and enduro in the summer.
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SNOW SCIENCE

PATTERN RECOGNITION:
MATCHING WEATHER TO DEEP PERSISTENT SLAB CYCLES

Deep persistent slab avalanches are destructive
and difficult to predict. My Master’s research inves-
tigated weather and avalanche records in order to
better understand the atmospheric processes relat-
ed to deep persistent slab avalanches and hopeful-
ly make them a little easier to forecast. We used a
framework similar to numerous published studies
exploring synoptic controls on snowfall, precipita-
tion, avalanches, and other phenomena (e.g. Birke-
land et al., 2001; Fitzharris, 1987; Hatchett et al.,
2017; Kidson, 2000; Wise, 2012), but specifically
focused on deep persistent slab avalanches.

We investigated events at Bridger Bowl, MT;
Jackson Hole,WY;and Mammoth Mountain, CA,
defining a deep persistent slab avalanche as any
event in which the crown depth exceeded one
meter and the failure layer was a persistent weak
layer. We did not include avalanches failing at the
interface between new and old snow, nor did we
include fresh wind slabs. A snowpack conducive
to deep persistent slab avalanches usually forms
as a result of early-season weather patterns, and a
persistent weak layer may exist in the snowpack
for weeks or months before being pushed to its
breaking point by a single weather event such as
heavy precipitation, rapid warming, rain, or wind
loading. While mountain weather is highly com-
plex and spatially variable, it is driven by atmo-
spheric systems operating on the synoptic scale
(1000s of km). Therefore, by describing relation-
ships between synoptic-scale atmospheric circula-
tion patterns and deep persistent slab avalanches,
we hope to enable practitioners to better antici-
pate these difficult to predict events.

We classified daily 500-milibar geopotential
height maps for 39 winter seasons using Self-Or-
ganizing Maps (SOM) to characterize wintertime
atmospheric circulation over North America. A
SOM is a type of artificial neural network that
uses unsupervised machine learning to identify
a user-specified number of recurring patterns or
‘nodes’ in a multidimensional data set. Collective-
ly, the nodes summarize all modes of variability
across a data set. Once the nodes are generated,
each observation in the record is assigned to the
node with which it is best represented. In this case,
the nodes generated with the SOM represent 20
synoptic types that collectively describe the ma-
jor atmospheric patterns observed over North
America during the study period. Each day in the
record is assigned to the synoptic type that best
resembles the daily 500 mb height map.

By recognizing recurring atmospheric patterns
(1.e. synoptic types), we were able to examine typ-
ical local weather and snowpack characteristics at
each of our three study locations during certain
atmospheric configurations. We used descriptive
statistics to summarize daily maximum and mini-
mum temperature as well as daily precipitation for
each of the 20 synoptic types at the three study
sites. At each of the three study locations, we found
the warmest synoptic types to be associated with

BY ANDREW SCHAUER
LOCATION MAJOR SEASONS MINOR SEASONS
Bridger Bowl 1979, 1980, 1984, 2011 1987, 1988, 1995, 1997, 2014, 2017

Jackson Hole

1979, 1982, 1985, 1994, 1996,
1997, 2001, 2004, 2008, 2009

1993, 1999, 2003, 2005, 2016

Mammoth

Mountain 2006, 2008

1985, 1987, 1996, 1997, 2001,

1979-1982, 1984, 1986, 1988, 1989,
1991-1993, 1999, 2000, 2012, 2014-
2017

Table 1: Seasons with major and minor deep persistent slab avalanche activity at each study site. The years listed represent
the beginning of the winter season. For example, the 1979/1980 winter season is listed simply as ‘1979".

upper-level ridging and enhanced airflow out of
the southwest. Conversely, the coldest synoptic
types were associated with upper-level troughing
and a more northerly flow. At Bridger Bowl, the
largest and most frequent storms were associated
with a ridge situated over the Pacific Northwest,
localized troughing and a resulting northwest air-
flow. While some of these synoptic types also fa-
vored precipitation in the Jackson Hole area, the
wettest patterns around Jackson tended to feature
enhanced zonal flow (directly out of the west with
little north/south movement). Mammoth Moun-
tain received the most precipitation with a slight
southwesterly airflow. At all three locations, the
synoptic types associated with major storms appear
to be closely tied to local and regional topography,
with the largest and most frequent storms occur-
ring during synoptic patterns that transport mois-
ture inland from the Pacific while encountering
the fewest orographic barriers. This finding aligns
with previous research and supports anecdotal ob-
servations at all three study sites.

We used historical records of in-bounds av-
alanches to identify seasons that had unusually
high deep persistent slab avalanche activity as well
as those that had little to no deep persistent slab
avalanches at each of the three sites (Table 1). At
each site, we counted the number of days assigned
to each of the 20 synoptic types during Novem-
ber-January of the major seasons and compared
those counts to the number of days assigned to
each synoptic type during the same months in
the minor seasons. At Bridger Bowl and Jackson
Hole there was an increase in the number of days
represented by synoptic types corresponding with
a positive phase of the Pacific-North American
teleconnection during the beginning of major
seasons. These conditions are characterized by
a blocking ridge over the Rockies and trough-
ing over the Aleutian Islands and eastern North
America. This type of atmospheric configuration
rarely results in precipitation at Bridger Bowl or
Jackson Hole, which yields a shallow snowpack
and enhanced weak layer development during the
beginning of the major seasons at both sites.

The driest conditions at Mammoth Mountain
tended to occur when the ski area was situated
under or directly downstream of an upper-level
ridge, or with a zonal pattern moving out of the
northwest. While there were a large number of days

assigned to these synoptic types during Nov-Jan of
major seasons, there were also a large number of
days assigned to synoptic types that are associated
with heavy snowfall. This finding seemed coun-
terintuitive initially, since heavier early-season
snowfall tends to impede development of basal
facets. However, we found that most deep slab ac-
tivity at Mammoth occurs during the first half of
the season. During the seasons that were entirely
dominated by dry synoptic patterns (e.g. 1988/89,
1989/90, 1991/92, and 1993/94), there was simply
not enough snow on the ground to build a slab
thick enough for a deep slab avalanche.

At all three study sites, we found an increase in
the number of days represented by synoptic types
commonly associated with precipitation during
the 72 hours prior to deep persistent slab activ-
ity. When we isolated the wet slab avalanches, we
found an additional increase in the number of
patterns that were characterized by southwester-
ly zonal flow and typically associated with warm
temperatures as well as precipitation. These warm-
er synoptic types were not present prior to onset
of dry deep slab activity, and would likely lead
to introduction of liquid water in the snowpack,
which is prerequisite to wet slab avalanches.

The February 1986 Avalanche Cycle

We revisited the February 1986 avalanche cycle,
during which major avalanche events were ob-
served across most of the western U.S. Birkeland
and Mock (2001) attributed the cycle to abnor-
mally large snowfall totals, as opposed to an un-
usually weak snowpack.The event was particularly
interesting in the context of this research because
while Jackson and Mammoth both saw major av-
alanches, Bridger Bowl did not experience any
unusual activity. This can be explained largely by
the atmospheric patterns observed immediately
prior to and during the cycle, which were char-
acterized by an omega high over the Bearing Sea,
troughing over northern Canada, and a south-
ward shift in the North American storm track
coupled with zonal/southwesterly flow over the
continental U.S. (Figure 1).This type of circulation
has historically favored precipitation at both Jack-
son Hole and Mammoth Mountain, often leav-
ing Bridger Bowl with smaller precip totals, and
February 1986 was no exception. From February
13-18, Mammoth Mountain saw 538 mm SWE,
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Jackson received 211 mm, and Bridger was left
with only 33 mm. As a result, Bridger Bowl did
not see the kind of activity that was observed
across much of the west. During this time frame,
our SOM-generated synoptic types align very
well with the composite chart presented in Birke-
land and Mock (2001) (Figure 1).This cycle pro-
vides an encouraging case supporting the use of
SOM-based synoptic typing to investigate weath-
er and avalanche records.

In this study we examined historical records
using a novel approach to identify and describe
patterns that have been observed by practitioners
at our study sites for years.We combined a synoptic
level analysis of early season conditions with an
analysis of triggering periods. In doing so, we
hope to validate those observations by describing
them in concise terms, and in a way that can
hopefully lead to longer-term forecasting of deep
slab avalanches through analysis of forecasted
synoptic products. This research can also improve
the learning curve for young practitioners or
those that are unfamiliar with a new forecast
area. The framework of this study is replicable for
anybody that has maintained long-term avalanche,
weather, and snowpack records. The analysis is
implemented in the free statistical software R, and
the script for the functions used in the analysis is
included in Appendix C of this thesis, which can
be found at https://avalanche.org/wp-content/
uploads/2019/06/schauer.pdf. @
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Mountain Resort, Renny Jackson and Rod Newcomb went to investigate. Photo Renny Jackson
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Figure 1: SOM-generated synoptic types observed during the February 1986 avalanche cycle (left). Composite
chart for the same time period (right), adapted from Birkeland and Mock (2001).
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INTER-PARTY AVALANCHE INVOLVEMENTS:
A MODEL AND A CONVERSATION

Inter-party avalanche involvements: Do they
happen? What can we learn about them?

First: Yes. Inter-party involvements happen.
Since 2001, at least six-to-eight people have
died in North American avalanches triggered by
another party.

Second: A simple model for inter-party
involvements suggests that the rate of inter-party
involvements may grow like the density of parties
squared and that the inter-party involvement
rate is proportional to avalanche size. As a rule-
of-thumb, inter-party incidents have happened
when there was more than one party per twenty
avalanche-areas. See definitions below.

A possible inter-party incident in December
2015 drew me deep into this subject. As the num-
ber of people entering the winter backcountry of
the Cascades continues to grow, I wondered how
the rate of inter-party incidents might grow. That
exploration led to a paper: Inter-Party Avalanche
Involvements May Increase Quadratically With Party
Density. The paper is written for you—this article
is the movie-trailer to pique your interest in
reading the real thing.

A MODEL:

The paper constructs a simple model as a
foundation for conversation about inter-party
incidents. Two quick definitions: For this article,
an avalanche “involvement” is when a party and
an avalanche touch. An “incident” is an event in
which at least one involvement occurs.

The model has the simplest of beginnings—
the assumption that the rate (R deparry) AL which
parties trigger avalanches is proportional to the
number of parties (N, rier) I an area A.

single-party - 1’0 parties

It is convenient (trust me) to switch to a notion
of party densities, where n

parties

party

r. =rn
single-party 0" “party

An inter-party involvement requires two events:
First, a single party must trigger an avalanche
and second, at least one other party must be
unlucky enough to be within the avalanche,
. We’ve handled the first with
If we assume parties are equally-likely

with area A
avalanche
single-party”
to be anywhere in our area, then the expected

number of parties struck by an avalanche is
/A, so

( parties -1 )Aaval:mche

avalanche

single-party <Nparties_ ) A

inter-party

For simplicity (the qualitative conclusions are
-1) as N

parties

the same), we’ll approximate (N

parties

and switch to densities again.

2
party

Vinter—party ~ 1'0 h avalanche

This is a key result. The model suggests that
the rate of inter-party involvements grows like

BY CHARLIE HAGEDORN

the square of the density of parties. If there are
twice as many parties, there will be four times as
many inter-party involvements. Furthermore, the
inter-party avalanche involvement rate should
grow when the day’s avalanches are larger. These
conclusions are not earth-shattering, but they
help to make discussion of inter-party incidents
more precise.

There is a second question we can ask, and
it has an actionable answer: “For this model, at
what party-density will inter-party involvements
become a meaningful fraction of all involvements?”

First we need the overall involvement rate:

T =7, T
involvement single-party ~  inter-party

Simple enough, right? Using our results from
before, this can be suggestively-arranged as

=rn_ (1+ A4

rinvolvement 0" “party avalanche nparty)

This has a useful interpretation for forecasters,
land-use planners, and backcountry travelers: The
parey approaches
one, a party is as likely to be involved in an inter-

model suggests that when n alanche
party incident as it is to trigger an own avalanche,
as seen in Figure 1. Indeed, as we will see shortly,
every inter-party avalanche incident examined

in the paper had n_ A > 0.03, and most

party” ~avalanche

were closer to 0.1. Forecasters will note that this
observation sidesteps the hard part of forecasting
—determining r,. On a day when only D1 slides
are likely, inter-party incidents are, outside of
constrained terrain, much less likely than on days
with D2.5+ avalanches.

DISCUSSION:
With this model in hand, we can consider its impli-
cations for travel practices. In particular, it focuses
our attention on party density and avalanche size.

Terrain, access, and timing tend to focus par-
ties into small areas. In a narrow couloir, two
parties alone can have urban density. On a deep
storm day, arduous trailbreaking means that
parties can pile up into a paceline on a single
skintrack—when those clumped parties begin to
ski, they will be close to each other. In a large
bowl, multiple snowmobile parties can choose to
high-mark or rest in terrain with overlapping av-
alanche paths. On an optimal-conditions day in
the big mountains, parties can queue up at con-
strictions on big routes—in April 2019, reportedly
16 people attempted to ski the Grand Teton on a
single morning. On both small scales and large, we
must not become too crowded, lest we begin to
harm ourselves.

Until we can control the weather, avalanche size
is largely out of our control, but as avalanche size
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Figure 1: lllustrative plots showing the model’s prediction: quadratic growth in inter-party involvements surpassing

linear growth in single-party incidents whenn_ A

Mpary

= 1. For an 0.2 km? avalanche, as in this example, this occurs at
= 5 parties/km?2. The vertical axis in these plots varies greatly from day to day with snowpack properties, but the ratio

of single-party involvement rate to that of inter-party involvements does not. Please note that the vertical axis (and the

intersection of the inter-party and single-party lines) can vary day to day.
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>
£ 1
A n A g
Incident Avalanche Type N_ party avalanche | A a
yp (ka) parties (parties/kmz) (ka) party” “avalanche E
Wind Slab, &
Lizard Range inc >t 24.5 3+ 0.7-1.5 ~0.1 0.04-0.3 Z
cross-loading £
Empress Lake Dry Slab ~1.2 2 1.6 ~0.05 0.05-0.1 T 051
Nisqually/Wilson Slab ~1.3 3+ =23 ~0.02 0.03-0.08 5
Boulder/Turb S
oulcerriurbe Persistent Slab 12 30-100 15-100 ~0.2 320 £
Mountain 6
Eagle P S
ag'e Tass Slab 1-2 2.3 0.5-3 >0.3 0.15-3 g,
(possible) i
Taylor Mountain Hard Slab ~0.8 >0.3 ‘ ‘ ‘
Kendall Peak Lizard Range —
en 'ab| e Slab 0210 | 39 9-15 0.003-0.01 | 0.03-0.15 Empress Lake —
(pOSSI e) Nisqually Glacier —
Avalanche Crest/ Slab 2.5 54+ 1-5 Boulder/Turbo Mountain —
Rogers Eagle Pass (possible) —_—
Grandfather Couloir Loose snow ~0.16 2 ~12.5 0.02-0.08 0.3-1 Kendall Peak (possible) —
Mount Herman Wind Slab 0.4-1.2 2+ >2-5 Era”:fat:fr Couloir —
t —
Hawkins Mountain Soft Slab 0.6-1 2-3 2-5 0.03-0.05 0.06-0.25 awins Hountain
Temptation Temp‘tatlon‘ ‘ ‘ f ‘ ‘
Bear Creek Soft Slab 0.3-1.3 2+ 1.5-7 ~0.03 0.05-0.2 106 105 104 103 102 101 100 10! 102

Parties per avalanche-area

Table 1: Measurements from selected inter-party incidents. Estimating A, the area of connected terrain, is
subjective and uncertain. The model predicts that inter-party involvements become likely as n_ A .. . ) ) .
approaches 1. Eleven out of twelve incidents involved slab avalanches. Figure 2: Upper panel: Approximate fraction of inter-party
avalanche involvements as a function of party-density,
. . . . . measured in units of avalanche-area. Lower panel:
grows, we must be increasingly attentive to those above and below us.When slides are sufficiently Approximate values of n__ A as discerned from

party” “avalanche

large, they can propagate (and run) to or from locations that are out of sight. Simultaneously, a the historical record of inter-party avalanche incidents
larger slide is more-likely to find (or be triggered by) another party. and near-misses. All but three incidents occurred with

npartyAava\anche near 0.1.
INCIDENTS: | . .
. . . .. . . . Author’s note: To me, Figure 2 is the most important
The paper examines thirteen inter-party incidents and near-misses in North America. The fatal figure in the article—it says that the model may have
incidents are enumerated in the sidebar. The twelve events amenable to quantitative study are predictive power.

shown in Table 1.
There are commonalities among these incidents. As we can see from both Table 1 and Figure

2, the inter-party incidents occurred with npmyAmlanche > 0.03, and most near 0.1, in qualitative

agreement with the model’s prediction that values approaching 1 should be significant. Fur- MITIGATION:

thermore, after Krause’s suggestion to include avalanche character, it became clear that all but As the number of people in the backcountry con-
one of the incidents involved a slab avalanche. The reason isn’t known, but it is a clear signal in tinues to grow, it will be useful to have strategies
the small sample of incidents. in-hand to limit inter-party incidents. Here are

suggestions to spur that conversation:

Awareness: The most direct approach is to raise

awareness of the potential hazard. Nobody wants
to trigger nor be impacted by an inter-party ava-

NER ?'O
oY v
J L make choices to protect themselves and others.
o Density reduction: If we spread out, we
won't hurt one another. There are still lonely plac-

lanche. If parties are aware of the hazard, they can

-
S
L
3

™

*;; slN
L C
"'IVCHE'?::

es left to travel, even if they are harder to get to.
Inter-party hazard can also be a selling point for
those interested in expanding wintertime access
for all forms of winter recreation.

Travel practices: We can practice “defensive
routefinding”—choosing routes where we can-
not be impacted from above, avoiding large-path
terrain traps when human-triggering is likely,
choosing truly safe spots to linger, and entering
avalanche terrain only when we “must.” In some
situations, active measures may be appropriate—
attempting to make contact by voice with out-of-
sight parties in constrained terrain. Choosing not
to descend nor ski-cut otherwise-attractive routes
where people may be below may be an unpleasant
choice in the moment, but it is an easy choice to
live with.

Regional travel standards: When densities
are high enough that nearby parties are a perpet-
ual concern, predictable movement is important.
Common run-lists may improve communication

between parties. Terrain-specific traditions—

Comprehensive avalanche training www.avyschool.org up-only and down-only routes may minimize the
in the heart of avalanche country. Silverton, Colorado risk for slow-moving ascending parties. A trail-
Professional, rescue, recreational head “run board”, akin to a public flight-plan reg-
: P : 970-387-8329 ’ P ghep g

industry and tactical. ister, could enable the coordination of parties who

may have never meet.

Vol. 38.2 December 2019 € 19



SNOW SCIENCE

FATAL INTER-PARTY INCIDENTS:

Lizard Range, Fernie, BC (2001): A party
of skiers in poor visibility ski-cut the top of
a drainage. The resulting slide ran out of sight
around a corner; the party opted not to ski the
route. The slide struck a party of thirteen. Two
fatalities.

Empress Lake, Monashees, BC (2004):
A snowmobiling party jumped a cornice onto
a slope, disabling a machine mid-slope. A sec-
ond party crossed above, triggering a slab. One
fatality.

Boulder/Turbo Mountain, Revelstoke,
BC (2010): A snowmobile festival of roughly
two hundred people was struck by a D3 slide
triggered by a high-marking participant. Up to
forty were buried. Two fatalities.

Eagle Pass, Revelstoke, BC (2010—
possible): A party of snowmobilers may have
triggered a D3.5 slide above two parties com-
prising nineteen people. One fatality.

Kendall Peak, Snoqualmie Pass, WA
(2015—possible): A solo skier disappeared
on a stormy day, recovered six months later.
Injuries were consistent with avalanche. Inves-
tigation found that two parties had triggered
slides uphill of the burial location on the disap-
pearance-day. The cause of the accident remains

uncertain.

(2019): A party of snowboarders triggered a
slab in constrained permanently-closed terrain
adjoining a ski resort. The slide crossed a popu-
lar trail, and the party beacon-searched the de-
bris. A beacon-less solo skier was discovered by
probe-line the following day. One fatality.

mountain disappears in storm
skiing on memory
and instinct

Further references may be found within the
tull paper:
C. Hagedorn. “Inter-Party Avalanche Involvements

May Increase Quadratically With Party Density.
arXiv:1910.10668. (2019).

Figure 3 (left): Start zone and upper portion of the fatal February 2019 inter-party avalanche in Bear Creek, outside of
Telluride, Colorado. The dashed red line indicates the triggering rider’s path of travel. The blue line is the initial avalanche
crown. The red circle highlights the location of two party members at the time of the avalanche, and the dashed blue
arrow is the Temptation avalanche path. The boundary of Telluride Ski Resort is along the ridge.

Figure 4 (right): View of the avalanche debris at the bottom of the Temptation avalanche path. The dashed blue arrow
marks the avalanche path. The blue line outlines the debris. The red circle denotes the solo-skier’s fatal-burial location.
The dashed yellow line is the approximate location of the Bear Creek Trail. Photos Jeff Davis, courtesy of CAIC

Until we can control the weather, avalanche size is largely
out of our control, but as avalanche size grows, we must be
increasingly attentive to those above and below us.

Radios: Radios are already a powerful tool for intra-party communication—they can also connect
parties. Some regions, Telluride’s Bear Creek in particular, have begun to define FRS/GMRS commu-
nity radio channels for coordination between parties. From afar, the effort appears encouraging. There
may be an opportunity for backcountry radio manufacturers to add second channel-monitoring func-
tionality to avoid cluttering inter-party communication with intra-party chatter.

CONCLUSION:
As more people enter the wintertime mountain environment, we must find ways to play well together.
If the model presented above is correct, we will need to limit our density and give greater consideration
to neighboring parties as avalanche size grows. A combination of mitigation strategies is likely to be
needed, with awareness of inter-party hazard chief among them.

If this subject has caught your interest, please check out the full-length paper. You can find it on
the arXiv at https://arxiv.org/abs/1910.10668 or at www.kendallpeak.org.
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DO YOU KNOW WHAT YOUR MAP KNOWS?

Understanding digital tools for better
route planning and travel habits

BY JEFF DEEMS

In recent years many low cost digital mapping
tools have emerged, bringing data sets that used to
be squarely in the domain of specialists with expen-
sive software into widespread public use. It is now
common for backcountry riders to plan routes in
advance, with distance measures, slope angles, forest
cover, land ownership, and other relevant data, or
to navigate in real time and revisit or share com-
pleted tracks. In some cases, these tools are linked
with guidebook information and/or crowdsourced
route content. Use of these tools is regularly inte-
grated into avalanche education courses.

But, as with any tool, they have limitations—
and in this case the limitations are not obvious and
may even be hidden by implied precision.

Unfortunately, digital terrain information ap-
pears to have played a role in recent avalanche
accidents by steering users into unintended ex-
posure. Due to the nature of this digital terrain
information, and the manner in which we tend to
interact with these tools, this factor likely occurs
frequently but without obvious consequence.

In this context, it is worth asking a couple ques-
tions to explore the potential pitfalls and proper
use of these interactive digital maps:

Are we making accuracy assumptions when using
digital mapping tools?

Are there best practices which will help us use these
tools more effectively?

THE DIGITAL ELEVATION MODEL
All of the current route-planning apps have one thing
in common: they exploit digital models of terrain.

There are a number of ways to display and
convey terrain elevation, and they have evolved
over time from flat paper maps to modern digital
data sets in concert with measurement methods
and display technology. Older maps used artis-
tic techniques like hachures to convey relief in a
semi-quantitative way, and were largely replaced
by contour maps, which more accurately quantify
elevation and relief, with each contour tracing a
line of equal elevation. These days we are accus-
tomed to interacting with digital elevation maps
and shaded relief to convey elevation in a software
environment that allows us to exploit multiple
data sources at once (Figure 1).

This digital source—the Digital Elevation
Model or DEM—is the fundamental data set for
terrain analysis. This data format is Digital—the in-
formation is stored electronically; it stores terrain
Elevation information—the land surface height
above some reference elevation like sea level; and
most importantly, is a Model—an abstraction or
representation of reality, in this case typically ar-
ranged in a regularly-spaced grid. The statistician
George Box provided probably the most eloquent
summary of the topic here when he famously
stated: “All models are wrong, some are useful.”

There is utility and power for us in knowing
more about ways in which these models can be

wrong, so that they can be most useful to us in
managing avalanche danger.

Not all terrain models are created equal. The
method by which a specific DEM was created de-
pends on its date of creation and what source data
was available. Elevation source data can be collect-
ed from field surveys, airborne or satellite camera
imagery, or active remote sensing techniques like
radar or lidar. Until the advent of computerized
mapping tools in the 1980s and 90s, the predom-
inant elevation resource in the United States was
the 7.5’ quadrangle map series, produced by the
US Geological Survey through analysis of over-
lapping aerial photographs. Using a device called
a stereoplotter, a technician would manually trace
lines of equal elevation—contour lines—to pro-
duce each paper quad map. Most DEMs available
today through the US National Map are these
same data—created by digitizing the paper 7.5
quad maps, and interpolating the contour line el-
evations to a regular, 30-meter grid—one eleva-
tion value every 30 meters. These 30m data sets
have since been re-interpolated to a seamless 10m
data set, and this is the DEM source most widely
available in the continental US.

Beginning in the early 2000s, several space mis-
sions provided globally available elevation data.
The ASTER sensor on NASA’s Aqua and Terra
satellites produce 90m resolution elevation mod-
els from stereophotos, while the Shuttle Radar
Topography Mission (SRTM) produced 90 and
30m DEMs using radar interferometry. Though
they have been improved by recent reprocessing,
these DEMs have specific shortcomings in forest-
ed or rough terrain and should be treated with
caution at fine scales.

DEMs generated these days are commonly based
on remotely sensed lidar data or on high-resolu-
tion satellite photos, either of which allow 1- or

2-meter resolution terrain data to be generated at
high accuracies. Lidar has the additional advantage
of being able to map under forest canopies, produc-
ing ‘point clouds’ of elevation measurements of the
forest and the bare surface. These point clouds are
then aggregated to a DEM, and provide an accurate
reference against which to evaluate the more com-
monly available data sets.

Because of this variety of elevation measurement
technology, mapping techniques, and sensor reso-
lution, DEM accuracy varies by location. Different
techniques and measurements have varying ability
to map surface elevation in complex terrain or un-
der forests. Errors also result from the digitization
and interpolation methods. Additionally, terrain
features that are smaller than the grid size can be
missed (more on that in a moment). The end re-
sult 1s a complex and spatially variable pattern of
elevation errors and data quality. These errors can
present as a bias, as systematic errors, or as spatial-
ly correlated errors—separately or in combination.
Importantly, it is not obvious to a digital map user
which data source is in use, or what the DEM ac-
curacy might be in a specific area.

In most of the continental US, the most widely
available DEM is the 10m NED DEM, digitized
from pre-1979 topo maps, and while some specif-
ic areas have been mapped with lidar, even those
lidar resolutions vary from 1 to 5 m depending
on the technology used for the survey. High-res

lidar coverage is increasing steadily due to USGS
3DEP and FEMA floodplain mapping programs,
so the data availability is continuously evolving.
Alaska typically has lower-resolution DEMs, with

Figure 1: Three representations of the same terrain: a contour map, a Digital Elevation Model, and a shaded-relief image

derived from the DEM.
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30m SRTM DEMs being the current standard, though the USGS is currently building out

20m Grid a 5m radar DEM. Globally, the mix expands further, adding national mapping programs with
&0 : similar technique, resolution, and accuracy variations as we have in the States.
N SLOPE ANGLE MAPS
4{}_/ ‘When the concern is with navigating and route-planning in avalanche terrain, slope angle is
the terrain feature of primary interest rather than simply elevation values. Slope angle is defined
20 T as the change in elevation (Rise) divided by the distance over which that change occurs (Run).
807 y0m Grid ' Rise divided by Run and a little trigonometry gives us the slope angle, which is typically
= derived for each grid cell in a DEM data by considering the local neighborhood at each cell.
— 601 Solving for the maximum elevation change within the 3x3 block of grid cells surrounding the
=2 target cell gives us a magnitude and direction of slope for that cell—the magnitude being slope
g 404 angle and the direction being slope aspect.
(TT}
20 . | Errors in the DEM and the ability of the DEM resolution to
8053 orid y capture the terrain variations can combine to compound
errors in slope angle estimation.
o0 At this point DEM errors and limitations start to come into play. Errors in the DEM and
the ability of the DEM resolution to capture the terrain variations can combine to compound
40 errors in slope angle estimation. Thus there are two primary sources of error when producing
slope angles in DEMs: elevation errors in the DEM, and impacts of DEM resolution. With res-
20 T T 1 olution, we are concerned with the size of each grid cell compared to how rough the terrain
Q 20 40 &0 80 100 . . . . .
Distance (m) is. If the terrain changes elevation substantially over, for example, 5 meters of distance, but our
DEM can only capture values every 30 meters, then a lot can happen on the terrain between
Figure 2: Schematic elevation profiles for 20, 10, and 3m elevation measurements.
Engfi;e§§|'|”;]ZC:’ﬁg:: ihn‘if{rhaeyﬁiiﬁ?r‘,’f;fﬂte'gfn?fg”t},":"e The profiles in Figure 2 illustrate these resolution effects. If we calculate slopes between the
true terrain profile. As the DEM grid is coarsened, the ability grid cell centers (red lines) it is clear where slope angles are underestimated, and the peaks and

to capture terrain variations and accurate slope angles

decreases. (after Hengl and Evans, 2009) valleys get clipped. Some of that detail can be estimated by doing a better interpolation (mak-

ing curves instead of straight lines), but that is effectively an informed guess, with unquantified
impacts on slope angle accuracy.

A look at overall statistics of elevation and slope across a DEM at different grid resolutions
shows that the average values for elevation and slope don’t change much with a coarser grid,
but the max and min elevations get smoothed off. And most importantly, the maximum detect-
able slope angle decreases dramatically. THIS IS IMPORTANT—with coarser elevation models,
our ability to detect and map steeper slopes goes away.

The perspective views of two different DEMs and their respective slope angle maps in Figure
3 demonstrate the comparative level of detail and in the steepness of individual terrain features.
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Figure 3: Perspective hillshade views of 10m (top left)
and 3m (top right) DEMs, and slope maps derived from
each in the lower panels. The different levels of terrain
detail captured is readily apparent, and the slope angles
calculated from the finer-scale grid are substantially
steeper.
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It is clear that even with this relatively small resolution change from the 10m USGS DEM to
a 3m lidar DEM, there is a dramatic difference in the ability to capture the slope steepness, as
well as smaller terrain features.

Imagine that we are using the 10m data set to plan a route (dotted line). Ignoring for a
moment whether it is a good idea to travel under all of the potential overhead hazard, the
route itself attempts to exploit lower-angle ramps in the terrain to gain the ridge—at least
according to the 10m data. Plotting the same line on the higher-resolution map, suddenly
the route is crossing a bunch of short, steep, slopes that are not evident in the coarser data
set. In some terrain, features like this might be easily avoidable by the alert routefinder, but
in other terrain intricate route planning may result in unwitting commitment to avalanche
hazard exposure.

Even though a higher resolution model tends to be a more accurate representation of the
terrain, we can still use a coarser data set as a guide and tool for planning and navigating. The
key is understanding how and where elevation model information can be incomplete: in com-
plex or forested terrain, on features close in size or smaller than the DEM resolution, and in
steeper areas. This description sounds a lot like terrain traps, and also describes small features
that can be trigger points, or areas that may look like islands of safety but are not in actuality. By
adding safety margin to accommodate these uncertainties, we can use the valuable information
present in the DEM without inadvertently increasing exposure.

CONVERGING ON BEST PRACTICES
To summarize the primary ways in which digital terrain models can fail us:

*  Small terrain features are often not captured by DEM

*  Errors in DEM could omit, create, or mis-represent the size and shape of terrain features,

due to forest cover, steeper slopes, & complex terrain

*  Digital slope angle is likely low-biased

In addition to these issues, the digital tools in common use struggle to communicate the level
of uncertainty in the underlying data—partly due to the nature of digital tools in general (not
specifically the data they use)—in that there is an implied or assumed accuracy in the digital
format that can be misleading. The fixed scale of paper maps allows an intuitive sense of dis-
tance and the size of terrain features, however the rapid scale changes possible with digital maps
foster a dependence on the tool, and provide no corresponding visual cue that the accuracy
may not support use of the data at that scale.

Further, our decision-making process must allow for compounding & interacting errors.
For example, in addition to terrain model and slope angle errors, there is uncertainty in GPS
positioning and therefore in our knowledge of our location in the terrain. Encountering these
uncertainties when fatigued, in white-out conditions, or with a less-skilled or injured partner
can pose serious problems.

Size
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Putting this information into practice, use of
digital terrain tools can fit right into our exist-
ing uncertainty paradigm in evaluating avalanche
danger and traveling safely. Knowing how digital
data are produced can inform their use & weak
points. In our route planning & decision-making
processes, we can treat terrain analysis in the same
manner that we treat stability assessment—ac-
knowledging inherent uncertainties, leading us to
incorporate wider margin into our route planning
process. For example, narrow, lower-angle gaps in
the slope angle shading may be enticing, but those
features may not exist, and they may be connected
to surrounding, steeper slopes.

On the positive side, digital terrain data and
planning tools provide a wealth of information
to exploit. Regardless of the specific slope angle
accuracy, the presence of overhead hazard can be
anticipated. Often, an indication of the relative
terrain steepness can be extremely useful—focus-
ing on mellower or steeper rather than the spe-
cific slope angle. Mapping apps can add photos
showing forest density or rock outcrops, which
can be just as important for travel as the terrain
itself. While micro-routefinding requires constant
field awareness rather than app-dependence, mac-
ro-scale planning is greatly aided by digital tools.

As with stability assessment, we can
plan our route, then continually re-as-
sess and be nimble enough to alter
that plan when what we observe on the
ground doesn’t match our expectations.
While looking for signs of instability,
we should simultaneously be evaluating
terrain features with a keen eye and our
trusty inclinometer, recognizing in the
same uncertainty context that the ex-
pected snow structure and the expect-
ed slope angles may be different than
the forecast or our digital tools indi-
cate. Our minds will tend to focus on
what the visual tool shows, not what it
doesn’t show or what it implies. Active
questioning is imperative to overcome
this trap—does that narrow line on the
map really distinguish safety from dan-
ger, or do we need more information?

By getting our heads out of our phones and
actively looking for ways the terrain is different
from what our digital planning suggested, we can
reduce our likelihood of being surprised by the
terrain.

Rules of Thumb are rarely appropriate in the
avalanche world, but here’s one that might keep
us out of trouble: it’s probably steeper than the slope
map says. @

Resources and Further Reading

US Geological Survey DEM product availability:

https://www.usgs.gov/core-science-systems/ngp/3dep/3dep-
product-availability-maps

NASA Shuttle Radar Topography Mission

https://www2.jpl.nasa.gov/srtm/

ASTER Global DEM

https://asterweb.jpl.nasa.gov/gdem.asp

Hengl and Evans, 2009. Mathematical and Digital Models of the
Land Surface, in Developments in Soil Science, Volume 33,
DOI: 10.1016/50166-2481(08)00002-0.

McCollister, C., and K.W. Birkeland, 2008. “Using GIS for
avalanche work” The Avalanche Review. 24-4

Scott, D., 2009. “Avalanche mapping: GIS for avalanche studies

and snow science” The Avalanche Review 27-3
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SKIING

ONE
AT
A
TIME

What does it mean?

Originally published by WildSnow:
https://www.wildsnow.com/21313/skiing-one-at-time/#comment-89950

BY LOU DAWSON

Consider dating. Should you explore a relationship with one
person, or play the field? How about your handheld. Do you layer
multiple apps until the battery spurts flame and you get the latest
version of electronic death? Or do you keep it simple, only a few
things running at once? In either case, personal or digital, too
many things at once might lead to easily avoided pain, or at least,
suffering.

When it comes to “multiples,” perhaps avalanche safety is an
easier issue to parse than romance and phones. In my view, the
gold standard in avy safety is exposing one person at a time to
hazard, “OAT"” for short. Funny how often the treasure is ignored.
For reasons both bad and good.

On the one hand, “ski one at a time” makes perfect sense. On
the other hand, any rule involving human nature interacting with
natural forces can be sophomoric or perhaps even dated. For
example, in the ancient past of extreme skiing we had a “rule”
that said “climb it first” That adage could still save some lives. But
steep powder skiing is now common, and climbing straight into
the throat of a snow-loaded beast can be unwise, if not foolhardy.
Likewise, many modern extreme ski routes are not practicable as
climbs, even with firm snow conditions.

So, back to “ski one at a time.” What does OAT really mean
(besides the breakfast you hastily slurp as you race out the door
to go skiing)? What are the pros, cons, and considerations related
to skiing OAT?

asfe \WildSnow.com publisher emeritus Manasseh Franklin often found her-
self choosing between writing and

and founder Lou Dawson has a 40+
~ year career in backcountry skiing skiing, which took her to San Fran-
and ski mountaineering. He was the cisco, the Tetons, and Laramie, Wy-
first person in history to ski all 54 oming where she received an MFA
Colorado 14,000-foot peaks, has au-

thored numerous books about back-  environment and natural resources. She now has happily

in creative nonfiction writing and

country skiing, and has skied from the summit of Denali. ~ merged the ski and writing life as the editor of WildSnow.

Top: Skiing down what you just climbed up requires good communication with the crew behind you. North aspect powder in the
Ortler.

Bottom: Good thing it's a spring snowpack in the Ortler. OAT was evidently not a consideration here. Photos Lynne Wolfe



Molly Absolon on a big line in the Palisades of Wyoming. Finding a safe zone to regroup in this terrain means zigging back to the ridgeline. Photo Lynne Wolfe

Exploring the virtues of skiing

. 0. 006000000
.0,0,0,0,0,0.0,.0,0,0,0,

...
L)

L)

L)
-,%
)
L)

0%0%0%0%0%0%0%6 %% %%

L)

L)

aaaaahhh, the turn,

| can smell it Time

in the air



-------

® 0. 0.0.0.0.0.0.0000000
LJ ‘O ‘. ‘. ‘. “ ‘. ‘. ‘0 ‘. ‘. ‘.‘.“ .

o2

........

It falls upon my keyboard to begin with a definition. In
avalanche terrain, when a group agrees to ski a run “one
at a time,” the exact meaning is that only one person in
the group, at any given moment, is exposed to avalanche
danger (on the uphill or down.)

Item 1 above does not mean standing in the middle of a
slide path, snapping photos of your buddy’s face shots,
thinking “if it slides, I'll just ski to the side...” Instead, OAT
means each person runs out the entire pitch, one-hundred-
percent, from one entirely safe zone to another.

Aha, “safe zones,” or “islands of safety.” What are they?Year
- after year, the reports roll in.Too often, skiers hang at what
they perceive as an island of safety—and a big avalanche
overruns their archipelago like a Class 5 hurricane. These
tragic events show that identifying truly safe zones is as
important as identifying avalanche slopes, and yes, it's the
same thing.

The most common unsafe safe zone is the small island
of trees you're “pretty sure is safe, because otherwise
they wouldn’t be there!?” Second to that, the side of
the avalanche path—where did that myth come from?
Also watch for the common noob mistake of simply not
stopping far enough beyond the runout zone. See our
alpha angle post for more about determining how far a
slide can slide.

“But | watched a guide ski down with three clients at once!”

- Why? Most often money is the reason. While a group
of three total is perhaps the ideal, the economic reality
of guiding is that more than two clients per trip might
be necessary. Separating a larger group and skiing OAT
causes major time issues. Say you have a guided group of
six, and skiing something OAT requires eight minutes each
(hey, the clients are not auditioning for Matchstick). Just
that one section adds an hour to the day! Guide tries to do

OAT, clients enjoy happy hour in snow cave.

Cons to OAT? The biggie: Consider a nautical analogy.
Man overboard. Your throw rope isn’t long enough, no
rescue swimmers are in the water, and you're too tired to
dive. Shift the thought experiment to ski touring. You're
on a 2,000 vertical foot run that you ski top-to-bottom
OAT, the last person down is injured, or caught in a slide
that doesn’t run full path. You are exhausted, weather is
looming, sunset is dropping like a theater curtain. Apply
skins, climb, hope your headlamp has fresh batteries and
the InReach is working.
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Excuses to avoid OAT are many. Some in the nature of
heuristics, some involving group dynamics, some just
plain whacked: “l took a Level 3 course and | tell you this
will never slide,” or “We don’t have time,” or “Bill isn’t a
good skier, someone should pair up with him,” or “Come-
on, just once let’s gang ski and make a video,” or “To save
time, just count to 30 then launch after me.!” And then what
might be the clear winner of the Darwin award: “We all
have airbags!”

And, worthy of its own spot on the listicle, we have no-OAT
excuse number 672: “We have radios and we ski REALLY
FAST" That's like a barn cat scattering a family of mice.
At least one is sacrificed to appease the feline predator.
Works with cats | guess. Avalanches just keep rolling—
they hunger not for meat, but for souls.

ow do dogs change the picture? To avoid incurring the
wrath of our valued pet owning readers, please ladies and
gentleman, have at it in the comments. If you're OAT skiing
with the care of a pathology lab technician, how does Fido
the Wonder Dog fit in?

' This is where | get to equivocate. Yes Sir, there are times in
the grumpy old mountains when they want you to move,
get out, charge home fast, because: the snow is warming
so it's better to get everybody off the slope NOW, rockfall
is due to increase because of sun hit; you can see the blank
wall of a whiteout headed your way like an apocalyptic
desert sandstorm. Fill in the blank. (At least for some of us,
isn’t figuring this stuff out part of the appeal?)

To sum up:

e OAT is not a made-up rule that curmudgeons spout
off to ruin the fun, it is real.

e Smaller groups might be the most important key to
skiing one-at-a-time.

e |f you ski with a guide who does not OAT, watch out
for your own behind.You should be comfortable the
guide has a darn good reason for keeping everyone
in lockstep.

e Beware group dynamics such as the expert halo:
“Dude, this thing could never slide!”

e Safe zones and islands need to be 100% reliable.

e Consider skier skills and gear issues. Stronger
skiers go last to help the less fortunate who might
be stranded in the middle of your big mountain
descent.



A good article to bring to light and like so many safety techniques, a lost art at times. |'d think it would
be important to use the OAT technique as often as possible, so when it is necessary the practice has
already been established. In any mountain travel, it is important to recognize your hazards and then
keep this process dynamic as they may change or be different than originally perceived. The terrain
is the only constant and the avalanche problem varies, changing how that terrain be accessed or
skied. A safe spot one day may not be an option another day, so as the avalanche hazard increases,
the use of the terrain will have to change. Consider low angle terrain, which cannot avalanche, but
on a super deep powder day, the concern becomes snow immersion.

Just as an avalanche forecast gives recommended travel advice, we as users need to apply that
travel advice to the areas we plan to ski. One at a time does not mean it's then okay to be on slopes
we think could slide. Even more importantly, we need to set ourselves up for the potential unknowns-
a common theme with snow. Yes, there is a time when we know the snowpack is stable, but that
understanding typically occurs after many months of analysis and monitoring.

The question | have is not so much how do we manage our own groups in the mountains, but
how do manage ourselves around other groups? The skier and rider traffic in the backcountry is
ever-growing; how do we develop a culture where we respectfully travel through avalanche terrain
with other group's safety in mind. | feel this is especially the case in easily accessed slopes like
around ski areas and on mountain roads. The powder frenzy drives people to ignore safe practices
and not only put themselves at risk but also put others at risk. This is where | feel the OAT protocol
could grow and keep us from causing fatal avalanches.

After ski patrolling with the Jackson Hole Ski Patrol for 10 years, Lisa Van Sciver has moved into a
new Grand Teton National Park Foundation —funded position where she assists Grand Teton National
Park and the Bridger-Teton Avalanche Center with operations and forecasts.

Exposing only one person in the group, at any
given moment, to avalanche danger is an excel-
lent way to eliminate the avalanche hazard to
the folks tucked away in solid no danger areas.
It also affords the person exposed to the ava-
lanche danger a better chance surviving being
caught in an avalanche. But, it may not be the
best option for dealing with the overall hazard
associated with the specific circumstances ex-
perienced by that group, at any given moment,
separate from the avalanche danger. Therefore,
the decision to not go OAT must mean there is
less overall risk to the group given their specific
circumstances. It should be a tough decision to
forgo OAT, but sometimes it may be prudent.

All efforts by your group to go OAT are for
naught when another group jumps in above
you. Being “ambushed” by another group
needs to be considered when managing the
avalanche hazard.

During the summer, Ron Johnson is a climbing
ranger at Grand Teton National Park. Winter
finds him working as an avalanche forecaster
at Sylvan Pass in Yellowstone National Park.

Point 3: I'd argue an experienced backcoun- e OATis a“gold standard”. | wouldn't say it is the gold standard in avy safety (emphasis mine.)

try skier can and often times should be able J

to identify safe zones not only in absolutes e  *Damn Good Idea

OAT is a Damn Good Idea* for reducing the group consequences of a slide.

but also situationally. If we don't have a
snowpack capable of producing a bibilical
avalanche, shouldn't our travel habits reflect
that and allow for adjustments to mitigate
other mountain hazards? | could go on and
on with this one and although I'm playing the
confidence card there's a very good argu-
ment against it with a history of accidents to
back it up.

Point 4: | can't speak for the mechanized
guides but | don't gang ski for money or time
reasons. Mostly it's to keep track of folks in
broken or complex terrain and to allow them
to rest their legs. I'd bet there's a lot more
accidents in guiding from tired clients with
twisted knees than avalanche involvements
where people weren’t skiing OAT.

Lou follows those first few points with
good counter points in point 9. Again I'd
argue experience allows folks to be a little
more nuanced than not skiing OAT with less
in your face hazards such as fatigue, route-
finding, tree wells, micro terrain traps etc.

Point 10: " If you ski with a guide who does
not OAT, watch out for your own behind. "

I'd rephrase this to "if you ski with a guide
watch out for your own behind” How hazard
is managed should involve input from the
guest and feedback from the guide. Normal-
ly this is the guide’s responsibility to initiate
the conversation at the start of the day but a
proactive guest can be great.

Aaron Diamond is a Teton-based avalanche
instructor and AMGA Certified Splitboard
Guide.

noun /dam/ /good /idea/ 1. A practice or habit that requires a damn good reason to not execute.

As in “Backing up your rappel is a Damn Good Idea.” or “Wearing a transceiver is a Damn Good

Idea.”

*  You need a damn good reason to not ski OAT in avalanche terrain.

e [t follows, though, that the reasons to not ski OAT are myriad and personal and situational.

e  From the clinical, triage-like time management reasons all the way to:

e If"itisfun” is a good enough reason to go to the mountains in the first place, it's also a good
enough reason, at times, to not ski one at a time in avalanche terrain.

e Speaking of fun and time management, it is totally possible to get an entire, large ski group all
moving at once, with basic instructions, that put only one at a time in avalanche terrain. Terrain
allowing, of course. Uphill or downhill, across or fall line. If the piece of avalanche terrain
is small, and comms/group dynamics allow, first regroup on the near side of the avalanche
terrain. Then make it abundantly clear to everyone where the far side of the avalanche terrain
is (maybe the first person makes an “x” in the snow at the far boundary) and proceed OAT
through without stopping immediately after the hazard. Regroup where and when it makes
sense to do so. Keep an eye over your shoulder until the person or people immediately behind
you are past the “x.”

Jed Porter is a passionate adventure skier, mountain guide, AIARE course leader, in that order. All
with an admittedly higher personal risk tolerance than the average peer in each of these roles. And
all with a better understanding of others’ risk tolerance than the average peer in each of these roles.

OAT also preserves resources if your group does have an accident. It's much easier for two
people to find one buried person than one person to find two.

However, I'm ever more aware how hard it is to achieve OAT consistently. It's particularly hard to
find true safe zones in complex terrain with multiple start zones and undefined tracks and runouts.
Tucking behind a few scraggly trees or a boulder isn't enough. | find myself stopping in spots that
make me comfortable once | look around.

Blase Reardon is now known as “Silver Blase” in the Flathead avalanche community.



Nice to see you're plugging in Lou's fulminations. His experience in the hills and on snow, along with
his craft with words makes for great and valued reading. | like his message that OAT means skiing
all the way out—100% of the time—is spot on. While | agree with his message, there are several
points that motivate me to write.

e “Islands of safety” should be stricken from our lexicon. They are nothing more than an illu-
sion, serving little more than a physiological shield. They don't exist. By way of a metaphor,
Lou mentions the Category 5 hurricane, but all hurricanes—regardless of size—are dan-
gerous and potentially deadly. When Dorian hit the US last September it had weakened to a
Category 1 hurricane. Yet it still killed at least four people. (As a Category 5 monster Dorian
claimed at least 65 lives in the Bahamas.) The same is true about avalanches; a small ava-
lanche can be just as deadly as a large avalanche. Also, when people trigger avalanches, the
slide is almost always much larger and way more powerful than expected. Just as hurricanes
overrun islands, avalanches overrun “islands of safety” all the time. While we should never
drop our guard, we should drop the phrase and drop the practice.

e | wonder if some readers will infer that groups get into trouble on longer runs. Run length
has little to do with people’s practice of OAT and who finds trouble. The reality is a lot of us
are sloppy in how we manage people and terrain. If one looks only at how many people die
per fatal avalanche, the stats show backcountry skiers seemingly doing a good job of limiting
exposure. In the past 20 years, 118 backcountry skiers (not counting guided skiers, guides,
students, or snowboarders) have died in 98 avalanches. (Ten other accidents killed two back-
country skiers each.) At face value, these numbers suggest that skiers are doing well, but
there is more to the story.

e Dying in an avalanche is unlikely but there is no certainty as to who survives, either. Since
there is uncertainty, we should consider the larger cohort of fatal and not-fatal accidents.
Looking at a larger sample of 366 backcountry-skier avalanche incidents and accidents
shows that 36% of the events involved more than 1 backcountry skier caught. Five percent of
accidents caught more than three skiers. In reality, backcountry skiers are not good at what
they have been taught.

20 years of US backcountry skiers caught/avalanches, 2000 to 2019 (Dale’s records)

: number of o/ o median mean max min
group size accidents ) vertical fall (ft)| vertical fall (ft) | vertical fall (ft) | vertical fall (ft)
>5 5 1.40% 700 125 1000 500
5 4 1.10% 600 685 1240 300
4 10 2.70% 800 860 1200 500
3 31 8.50% 600 644 1800 100
2 81 22.10% 600 885 4000 50
1 235 64.20% 500 670 3500 30

total (all) 366 100.00% 500 1000 4000 30

e | have to confess; the statistic—36%—makes the point that "a lot” of groups of skiers get
caught, but is it really that great? Probably not because of something called denominator
blindness. We have no idea how many “accidents/incidents” (the denominator) occur, but
we do know the number is likely very underreported. However, | still stand by my postulation
that we are not good at practicing what we have been taught. If we double the number of
single-skier avalanche events, the statistic for groups caught dips to 28%. Even tripling the
number still means that nearly 1 in 5 skier-accidents/incidents caught more than one skier.
Hmm...maybe where're not as good as we think we are.

e Backto run length, in the above numbers there is a trend for bigger groups to be caught in
longer running avalanches, which | am extrapolating to mean the skiers were tackling taller
terrain and longer slopes. Managing skiers on longer runs is a challenge, but if skiers can’t do
it non-stop, or if they're so concerned about the potential for the slope to slide, you probably
shouldn’t be on that slope on that day. Again, | argue that size doesn’t matter. A lot of shorter
slopes bring grief to groups. If considering the vertical fall for all groups (2 or more skiers
caught) the median vertical is only 500 vertical feet. That's not a long run!

e Lastly, we often think of avalanche casualties being only those killed; however, those in-
jured are casualties too, and more accidents involve injuries (minor to life-threatening) than
deaths. Not practicing OAT can still ruin a backcountry day or seriously change one’s future,
even if no one dies.

Thank you for bringing Lou into our conversations. Like the TV commercial says, he knows a thing

or two because he's seen (and even lived through) a thing or two.

As a long-time rescue professional, Dale Atkins is always a great source for insight and statistics.

Very cool assignment! Thank you for including
me. Here are some thoughts:

Amazing article! | agree with everything
that Lou wrote. Around Anchorage it feels
like spreading out is often more appropriate
than OAT. The backcountry ski terrain
around Anchorage is mostly avalanche
terrain with few safe zones. We call it The
Sunburst Problem. Sunburst is a very popular
roadside ski slope where most of the ascent
is avalanche terrain, most of the descent is
avalanche terrain, and the safe zones are
imaginary. Rather than OAT, we go when
avalanche conditions are acceptable for
avalanche terrain, we try to spread out on
the ascent, we ski OAT on the descent, and
move as far away from the slope to stop,
acknowledging there's no true safe zone at
the base. The Sunburst Problem seems true
for much of the Alaska backcountry where
OAT means skiing solo.

| like Lou's discussion of so called safe
zones. Around Anchorage, if feels like the
only true safe zones are on the ridge or back
in your car with the doors locked. We may
think we've found a safe zone, but our mental
database of how big a slope can avalanche is
tiny, even if we've skied there 40 days a year
for the past 20 years. We all struggle with this
insensitivity to sample size bias. (From my
favorite blog: https:/fs.blog/2013/05/mental-
model-bias-from-insensitivity-to-sample-
size/). We're made to believe that terrain is
the one backcountry variable we can control,
but that concept feels like a farce around
Anchorage. My friend Henry calls this terrain
uncertainty. What we can do is to ski when
conditions are acceptable for avalanche
terrain, spread out, and stop way further from
the runout than our intuition tells us.

Joe Stock is an Anchorage, Alaska-based
IFMGA Mountain Guide with a passion for
adventure skiing and traveling with his wife
Cathy.

| am really enjoying this conversation. Nice
job, Lou, getting us started with an excellent
and appropriate set of guidelines.

I've been known to tell a student that where
he stopped was an “imaginary safe zone.” Ha
ha he never forgot that.

Also helpful in this list might be the concept
of “leap-frogging,” where we tuck one observ-
er, ideally with a radio, in a place that can hold
one and has good visuals both up and down-
slope, and have everyone ski “through” or past
them all the way beyond the end of the shot.

Finding a safe zone is an art, not a science.
| try to always ask myself, soon after skiing it,
“was that the right place to stop for this path
and this avalanche problem?” Even if | say
YES, it's a productive query.




Thanks for the chance to do some hard thinking about this. In the guide
room at CPG we have always wrestled with actual applications of OAT and
| don't expect there to be any real end to the practical challenges given
by the terrain we use. I'll give you my thoughts on theory and then add a
couple tips that | hope will be more interesting and useful. [Hoping to stay
between the double yellow lines of overconfidence and the white line of
equivocation...]

On the theory level, one-at-a-time is a great rule for terrain management.
It's only a perfect rule in perfect terrain: such as a run with a clean ridge,
legit escape routes, a clean runout that isn't too flat, and that doesn't
have any connected overhead exposure. For terrain not like that (most of
it where | work), OAT works only as well as your ability to predict where
the avalanche will run, if triggered. If you take an alpha angle approach—
measuring the maximum possible runout—your prediction will be safe,
but it will it take impossibly long to get anywhere with a group, and you
will find yourself so far away from your partners that you are practically
alone, safe from the very unlikely mega avalanche, but too slow to respond
to the more likely small avalanche. If, on the other hand, you try to predict
accurately what avalanche size and character threaten you and to predict
where those avalanches might run, you're in the uncertainty zone. There,
mistakes will be made but you may or may not know you've made them. If
we're out in backcountry avalanche terrain to ski, chances are we're going
to be accepting the inherent risks of the latter approach.

A lot of terrain simply doesn't allow for perfect one-at-a-time travel. In the
that world, OAT is still sacred but needs to be supported by both tactics and
luck. One practical tip for those situations: pay attention to the first person
and the last person. The first person on the slope is going to have some
thoughts about the snowpack. They're going to have a fresh perspective
aboutwhere to regroup. They mightfind thatthey can't see well enough from
where they stopped or that they don't feel safe there. Make sure the first
person has all this in their head and that they have a way to communicate
changes of plan. If you're skiing in unfamiliar terrain, you're very likely to
find the terrain and snow looking and feeling different from “down there”,
and the first person to ski is the one who might need to adjust course as a
result.

The last skier is usually the most exposed from a rescue-time standpoint and
should ski a disciplined line. Try not to let CATHY (Cold, Afraid, Tired, Hungry
or Young person) go last either, nor the person who is having issues with her
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binding or has to carry his dog. Think every time about how you would rescue
that last person on slope and talk it out if you don't know.

The other practical suggestion involves how you think. Throughout your
travel in avalanche terrain think about how well you're achieving the goal
of only exposing one person to an avalanche and keep an eye on it like
you would watch the dashboard in your car. Talk and think honestly about
how well you are achieving one-at-a-time. Unless you or someone else is
really blowing it (or you are in easy-to-manage terrain) try to avoid putting
it in binary, pass-fail terms. Finally, consistently take a step back and think
about how your dashboard would look if you were reasonably wrong about
the avalanche problem, and use that test to see how much of a buffer you
should give to your predictions. Sometimes your predictions need a big
buffer, sometimes they don't, but don’t expect to know. Good luck sorting all
this gook out, and thanks for doing the work.

- s

Henry Munter is the General Manager and a Lead Helicopter Ski Guide at
Chugach Powder Guides in Girdwood, Alaska.



From Dale Gallagher's original teaching:

First off, thanks for directing us to this article, | had not read it. Since
our late October winter storm has killed the MTB riding (for now any-
way), it was good to review and think over our winter travel habits. In
reading through the comments, it seems that many of us have similar
habits (which is a good thing). As for my bulleted thoughts. ..

ON THE UP TRACK:

when out as a work crew, we do tend to travel together, es-
pecially on the well established "trade route” skin tracks here
in upper LCC. I've even overheard the comment, "here comes
UDOT with their orange coats all in a row.” (honestly, | think it
was Hardesty who said that :) ). In reality, we rarely are out in
groups larger than 2 or 3.

if, however, we don't like where the track is going, we won't
hesitate to set our own across better (safer) terrain.

when conditions or terrain warrant, we'll hold up while the
first in line crosses something questionable, then proceed OAT
across that zone.

obviously it's common on a busy day here that several parties
can be skiing above us towards a similar goal. If terrain they are
crossing above seems questionable, then again we'll hold up in
a "safe” spot and even consider a different route.

when I'm traveling solo and breaking trail, for work or recre-
ation, | just avoid putting my up track in or exposed to avalanche
terrain.

ON THE WAY BACK DOWN:

on a shorter run with good visibility, we certainly ski OAT to a
predetermined safe gathering spot.

if visibility is poor, we'll discuss route down before separating
then make a radio call to whomever is waiting to go next so as
not to ski on top of each other. Good chance to give beta about
the snow conditions and best/most fun lines :)

if the skier has an issue mid-track, he/she will communicate via
radio so the others aren't wondering.

on longer runs, we still travel OAT, but utilize "islands of safety”
to leapfrog and keep the group a little closer together. These
spots are discussed before we separate so we're all clear as to
where each skier will be. Again, radio communication is key to
assuring the first skier has pulled up and it's clear for the next
to proceed.

skiing solo, | take time to look around me above and below to be
sure I'm not putting someone at risk or vice versa. I'll alter my
route accordingly or just sit and wait if needed.

Hope that helps. Really no golden nuggets, seems like | generally
agree with the article and comments. | do a lot of solo skiing up here at
work and like to seek out the quieter areas to just meadow skip or bop
through the low-angle trees. | leave the big, cool, rad, popular lines to
the masses.

Mark Saurer is currently a highway forecaster with UDOT in Little
Cottonwood Canyon and part time patroller for Park City. He's spent
most of his professional life in the snow and avalanche world ever
since he was hired on the Sun Valley Ski Patrol in 1987 as their young-
est rookie ever.

h on the slope
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A few thoughts in no particular order. (Not meant to tear Lou up at all, just
thoughts on his thoughts):

1) “In my view, the gold standard in avy safety is exposing one person at
a time to hazard, "OAT” for short.” —LD

Although OAT is the gold standard, there may also be value in ‘modified
OAT' (TAT, 3AT, but probably not FAT). Blase Reardon's astute comment(from
the online version): “OAT preserves resources if your group does have an
accident. It's much easier for two people to find one buried person than one
person to find two.” With larger groups and lower hazard situations, in seeking
the balance between efficient movement and hazard mitigation, could we risk
saying: it's easier for six people to find two?

I'm personally averse to backcountry groups larger than 4-5, but both
professionally and recreationally, larger conglomerations do happen so the
logistics are worth pondering.

2) “Safe zones and islands need to be 100% reliable.” —LD

Sounds great! We all know there is no “100% reliable” that we, as
humans, can identify and confirm. Even general relativity breaks down at
the quantum level.

“Hazard,” “island of safety,” “safe zone" are subjective and require good
judgment to accurately identify. “Good judgment” is itself subjective. Are
we good, or just lucky? And how do we know? Does good judgment come
from training? experience? awareness? intelligence? divine intervention?
alien abduction?...the answer is yes.

3) There is no checklist, or set of decision rules, that can replace
good judgment, although they can be helpful tools. Checklists are used
extensively in aviation and medicine, and have had a positive impact on
safety. In medicine, there are many sets of decision rules, but research has
shown that the decision-making of an experienced provider is still better
than strictly following a set of rules. Decision rules are helpful guidelines
for those who are still damp behind the ears, as well as crusty veterans,
however, experienced intuition still trumps data. Also true in avy terrain.
But what does “experienced” mean? See “good judgment” above (like a
watermelon seed, or a dirtbag boyfriend...hard to pin down!).

“Finding a safe zone is an art, not a science.” —Lynne Wolfe

Exactly!!!

4) “But | watched a guide ski down with three clients at once!”

A fine example of 'normalization of deviance' (amongst other things)
which is its own, highly relevant, can of worms and perhaps deserves to be
addressed separately.

5) During avalanche control work, OAT with closed loop communication
is the norm. Why is this not the case in the backcountry? Self observation
tells me that | operate differently in these two environments for a number
of reasons; some conscious, some subconscious, none entirely logical.
Clearly the goals are different. Also, control work usually happens when the
avy danger is more significant; backcountry travel usually happens when
the avy danger is less significant. Obviously, there's overlap in this Venn
diagram.

One simple thought is that better communication capability and structure
would be beneficial in recreational backcountry groups, but is expensive,
logistically complex, and perhaps intrusive.

6) While it's important to dynamically assess the risk in your environment,
and actively mitigate hazard, it's crucial to not get so focused on hazard
assessment and mitigation techniques that you forget to ask yourself: If
| think it's really this dangerous, what am | doing here in the first place?
There is no shame in putting your tail between your legs and beating a hasty
low hazard retreat.

Emily Johnston has been a pro patroller, mountain guide and backcountry
skier for about 30 years, and occasionally takes time out from itinerant
recreational work to practice emergency medicine.



Great article from Lou. | have experienced most of the variations that Lou
writes about. Here are some thoughts:

Of course the usuals like stability assessment, outcome assessment if
things go wrong, safe spots, etc., all come into play but given a scenario
with a nice long pitch deemed stable enough to ski (but still suspect) with
good safe spots | have seen the following:

Real OAT—each person skis the entire run and parks at a safe spot
before the next person proceeds or the group leapfrogs OAT between safe
spots. This approach only seems to work with small groups (2-3) of people
who ski (together) a lot, are patient and willing to take the extra time, are hap-
py to alternate sharing the freshies and don't feel pressured to getin as much
skiing as possible during the day. From a safety perspective this is clearly the
best option and | personally love the leapfrogging approach. Most of my ski
partners who are happy with this approach have witnessed substantial ava-
lanches or seen slopes that avalanched on the second or third or fourth run.
Having seen the beast in action they know what can happen.

We agreed “but” OAT—in this case the group agrees to go OAT but
when the first skier is most of the way down and an avalanche has not hap-
pened one person will get itchy and just jump in. If the slope doesn't slide
with skier #2 the positive reinforcement feeds the rest of the group and quite
often OAT is then abandoned. This is super frustrating, especially after the
group agreed to go OAT. Larger groups (3—6) of skiers seem to be at risk of this
happening. Often these are folks who don’t have the opportunity to get out as
much as they would like and are keen to maximize the ski day. However, I've
seen lots of super experienced people jump in and go like this. Presumably
they've made some sort of revised assessment in their heads while watching
the first skier and decided that OAT was not really necessary. If I'm in a group
and this starts to happen | tend to hang back and go last.

I can’t see you OAT—here we have the classic conundrum of skiing
OAT but the skier vanishes, presumably into a safe spot, and the folks at the
top don't know what is happening down there. This seems to happen a lot
in unfamiliar terrain. Some folks are now carrying radios that can alleviate
the problem a hit, but the root of the problem is communication (visual and
audible) and finding a safe spot to stop where the folks at the top can still
see you.

It can be really hard to stop where the rest of the crew can see you when
you are skier #1, the snow is stable, and you are in full powder pig mode. The
tough part about this scenario is what to do next. Skier #2 essentially now
has the same risk as skier #1 with
the added risk that #2 will trig-
ger a slide that entrains skier #1.
There's no easy way to mitigate
this variation on OAT. Try really
hard to make a safe spot stopping
plan and stick with it. A predeter-
mined “I'll holler twice when it's
safe for you to come down” can
work if everyone stays quiet and
waits for the holler.

OAT not required—There
are conditions where O0AT is
not strictly necessary. In this
case the first run might be done
OAT but subsequent runs on the
same slope or new runs on sim-
ilar aspects are skied as a group
with adequate spacing between
skiers. This is lots of fun, you're
zooming down with your buddies,
all hooting and smiling and con-
templating more laps. | think this
is everyone's favorite, certainly
lots of fun for me, but it takes a

tight (small) group with good assessment skills to “make the call.” Good
knowledge of the terrain also helps in making the call to ski as a group.

Strong skier last—In a group with skiers of mixed abilities I'm a big
believer in this. More than once I've played sweep and had to help someone
else get back together after a crash mid slope. | don’t mind this at all and it
seems to help the less strong skiers enjoy the experience if they know there
is someone watching from above.

The photo stop—I'm 100% guilty of this one because | love to take
photos. | am well aware that some of the “safe” spots I've chosen over the
years were not really that safe so | do try to be more situationally aware. No
easy answer to this one. Some days | have the camera but conditions are
sketchy so the camera never comes out. Other days the stability is good and
| have the opportunity. What | don’t want is to get buried and die with my
legacy being the last photo in the camera showing a wall of snow headed
at me.

Safe spot in runout—Very common problem with folks who have
never seen firsthand how far a slide can go. I've seen people waiting at the
“safe spot” in the middle of the runout at the bottom of the run wondering
why nobody else in the group has come down yet. If you're going to ski the
entire shot OAT make sure that everyone agrees on where the safe spot is
at the bottom before skier #1 heads down.

Finally, there is the no go option. There are times (not many fortunately)
when you skin up, check it out, see all the signs of poor stability, don't like
the snowpack at all and have to decide if you're going to ski something
other than the skin track you just came up. Typically evolves (devolves?)
into deliberations about no go versus “maybe if we're really careful and go
OAT we can do it.” This turns into a mind trap that pits you and your abilities
against your best instincts and training. Being able to say no is really hard.
A discussion of “just say no” could fill an entire article.

Peter is an avid skier and outdoor enthusiast based in Driggs. He recently
retired after 35 years as a geologist and is now planning more ski adventures.

This scenic ski shot on the west side of the Tetons has a largely imaginary safe zone between the two
parts of the pitch, probably best titled a “regrouping zone.”
Photo Aaron Diamond




Never a never...First off, there is never a never
and never an always, and always will always get
you in trouble. Those are pretty solid words | live
by and preach on all styles of programs. | have
trouble when folks say “you should always do
XXXXX,” or “Never do YYY.” That goes for OAT,
air bags, goggles, whatever example you want to
use.

Have a normal:

e | like to “Have a normal and then argue
againstit.” Example is | typically like to ski
with an air bag pack, skiing the majority
of my time in the backcountry wearing
one (Probably 90%+ of the time with one.)
However, there are instances when | do
not. Example might be skiing couloirs in
May or June around Silverton when |
am more concerned about rock fall than
avalanches. OR a long multi-day ski tour

These two pictures give some perspective. The first
picture is looking back up from the new safe zone. The
second picture shows the two skiers. The first “safe
zone” was right in the middle of the debris pile. Photos
Josh Kling

descending moon's
pale light—
new stellars

where we are really avoiding avalanche
terrain altogether.

e Regarding OAT, | typically dolike to ski one
atatime. This goes for a guiding context or
when touring recreationally with buddies.
The cost/ benefit seems to be well worth
it. It costs minimal time and the benefit
seems to be worth it, especially if | planned
the rest of the tour well. That said, in some

instances it's not needed. What if we are

skiing low angle hippy pow (20 degrees)
and notin a runout? Skiing “Waren Miller”
style as a group can be super fun!

It’s just a tool: OAT is just one tool in an entire
tool box of risk mitigation. However, it may be one
of the most useful tools out there.

Actually do it! If you are going to ski one at a
time, then really do it.

Make sure they are really safe zones:
e Make sure safe zones are really safe
zones. | was working with a new guide a
number of years ago around Red Mountain
Pass. She walked me though her thought
process of how she was going to guide us
down a particular run. She pointed out her
safe zones and exits. She at least had a
safe zone on herradar. However, like many,
she was not really choosing appropriate /
actual safe zones. We discussed how if
the slope avalanched, her “safe zone”
would still be taken out.

e She skied the runs and set the skier’s right
boundary. She had a great run. The second
skier went and spooned her tracks. On
his fifth turn the slope avalanched. The
second skier was not caught, carried, and
there was no loss of gear. The slide ran to
his left. The first skier/ “guide” was in the
new safe zone that she and | had agreed
upon. She was untouched in her amended
safe zone. Had she been in the original
safe zone she would have been buried.
It's not often that you get such clear and
timely feedback.

e A mentor once told me that safe zones
should “give you the warm and fuzzies.”
Folks seem too often underestimate how
large avalanches are going to run. This
seems to be true even when we have a
reasonable and accurate understanding
of the snowpack and avalanche problems.
If you look at the safe zone and say “well,
as long as this doesn’t avalanche THAT
big, we SHOULD be ok...” Then it probably
is not a safe zone. @

Josh Kling is Coordinator of Permitting and Pro-
gramming for the Outdoor Pursuits program at
Fort Lewis College, where he gets to work and
play in the snow with students around the globe.
He is the founder of Kling Mountain Guides (now
part of Aspen Expeditions Worldwide), and au-
thor of Backcountry Skiing Silverton. He is an
AMGA certified alpine & rock guide and assis-
tant ski guide and has been working and playing
in the San Juan Mountains around Silverton, CO
for close to 20 years.




Ascending through the forests just below the Hérndl in
Embach, Austria.
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CROATIAN MOUNTAIN RESCUE
SERVICE TURNS TO THE U.S.
FOR CONTINUING RUVALANCHE
EDUCATION

STORY AND PHOTOS BY SEAN ZIMMERMAN-WALL

IN FEBRUARY OF 2013, A SMALL TRAINING CONTINGENT OF
SERVICEMEN FROM THE CROATIAN MOUNTAIN RESCUE SERVICE (HGSS)
WERE CAUGHT IN A WET SLAB AVALANCHE ON THE REMOTE FLANKS
OF KAMESNICA ALONG THE BORDER BETWEEN CROATIA AND BOSNIA
AND HERZEGOVINA. ONE MEMBER WAS BURIED AND KILLED IN THE
SIZE THREE AVALANCHE THAT RAN MORE THAN 1500 VERTICAL FEET
AND CASCADED OVER A 200-FOOT CLIFF. THE REMAINING THREE MEN
WERE ABLE TO EITHER SELF-ARREST OR WERE CAUGHT, CARRIED,
AND INJURED. DUE TO THE ISOLATED LOCATION OF THE ACCIDENT,
HELICOPTER OPERATIONS WERE LAUNCHED FROM THE HGSS BASE
IN THE VILLAGE OF SPLIT. AFTER A SHORT DELAY FOLLOWING
DEPLOYMENT, AN INTERNATIONAL AGREEMENT BETWEEN THE TWO
COUNTRIES ALLOWED THE RESCUE TO TRAKE CONTINUE WITH JOINT
OPERATIONS. THE INITIAL RESCUE TEAM INTERCEPTED THE INJURED
PARTIES AND BEGIN SEARCHING THE MASSIVE DEBRIS FIELD FOR THE
MISSING TEAM MEMBER, WHO WAS NOT WEARING A BERCON.
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Evacuation of the two seriously injured climb-
ers took place before the mission was suspended
due to inclement weather and darkness. The after-
noon of the following day, a search party of over
200 people and an avalanche dog eventually locat-
ed the victim’s body. This represented the first or-
ganized deployment of the HGSS to an avalanche
rescue. Additional investigation of the event fol-
lowed, and it became a case study to draw from
during the International Commission for Alpine
Rescue (ICAR) congress held in Croatia later that
year. Needless to say, the presentation caught the
attention of many in the audience, including res-
cuers from the Snowbird Ski Patrol and Wasatch
Backcountry Rescue. Many conversations and a
few beers later, out of this tragedy a relationship
was born that remains intact to this day.

The HGSS Ski and Avalanche Commission
took the momentum generated from ICAR and
worked to secure funding to continue training
their members to a high standard of avalanche ed-
ucation. This allowed for a group of three senior
HGSS members to travel to Utah in 2014 and
participate in a week of training with the Snow-
bird Ski Patrol. Focusing primarily on snowpack
and avalanche hazard analysis, the team learned
the methods employed by forecasters working in
Little Cottonwood Canyon. The success of this
initial training garnered further support for the
HGSS to build a greater knowledge base among
its membership. Over the next several winters the
HGSS performed its own trainings in the moun-
tains of Croatia and portions of the eastern Euro-
pean Alps.

In spring of 2018, two more senior members
of the HGSS traveled to Utah to participate in an
ATARE PRO 1 course hosted at Snowbird. They
were interested in seeing the new A3 training par-
adigm and to continue adding to their own skill-
sets. Beyond the subject matter of the course, the
weather featured a notable rain event that fell on
a deeply buried persistent weak layer. An ensuing
avalanche cycle impressed upon the participants
a lesson similar to that recounted during ICAR
in 2013; wet avalanches are difficult to manage
and can be incredibly destructive. Coming out
of the training with newly gained perspective
sparked further interest in avalanche study for the
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The HGSS Crew at Schmittenhdhe Ski Resort, Austria.

members of the HGSS. Plans were soon set in
motion to send a U.S. instructor back across the
pond to deliver training to a greater audience of the
HGSS Ski and Avalanche Commission. After dili-
gent discussion and careful logistical legwork, the
stage was set for the next chapter of the relationship
between Croatia and Snowbird.

Walking off the plane in Zagreb to 60-degree
weather and flowering trees is a relief after a long
journey. Having my baggage show up would be
a greater relief. Learning my gear is sitting on a
tarmac in Paris and that I am about to catch a ride
across two countries is like getting oft the tram on
a powder day without skis. Fortunately, my Cro-
atian colleagues greet me with a cold one and we
load the vans for Austria. The gear will catch up
eventually, I hope.

Meeting up with my hosts from HGSS Stanica
Zagreb, I am in good hands and adventure bound.
The next four hours consist of driving across the
Croatian and Slovenian countryside as the sun
sets over the Alps while acoustic guitar riffs calm
my nerves. Traveling through immense moun-
tains always seems to make other problems seem
insignificant and I focus my attention toward learn-
ing the native tongue through folk songs and the
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The definitive avalanche paths adjacent to the Maurerkogel
in Zell am See, Austria.
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occasional Guns and Roses cover. By midnight we
are in the small village of Taxenbach, Austria, where
we will base for the next week. After a tradition-
al mountaineer’s meal cooked in the Peka, a giant
bell-shaped BBQ apparatus, it is off to bed. I have
almost forgotten I don’t have any ski gear.

‘Waking up to the clear skies and mild temps of
mid-March, we combine my minimal kit with a
hodgepodge of extra gear from the HGSS lockers
in the basement of our lodge. Fortunately, these
folks are well-equipped and eager to help out a
fellow snow traveler. The first field session on this
training is at the nearby ski resort of Rauris where
we will engage in an Avalanche Rescue Course.
Riding up the gondolas to 2,000 meters we can
clearly see the most recent rain event has wrought
havoc on the snowpack. A widespread wet slab
cycle has torn through the Hohe Tauern and left
devastation below 1,800 meters. Cornice fall has
ripped out deep slabs and there is also evidence of
glide avalanches across the range. The underlying
grassy slopes in this area make glides a real threat
like I have never experienced. We discuss this lat-
est cycle and then find a clear patch of cold-ish
snow to run through rescue scenarios.

It is clear that rescue is something in which this
crew is extremely well-versed. They make light
work of the single and multiple burial drills and
interact seamlessly. We discuss how to deal with
signal overlap and focus on some of the latest
techniques in excavation. The fine weather makes
life easy and I try to throw in some close prox-
imity deep burials to keep them on their tips. By
late afternoon everyone is soaked through and it’s
down to the base for apres. The lower elevations
have suffered even more greatly, and we praise
the man-made strip that allows us to make it to
the parking lot. The rookies fetch the van and we
are quickly heading back for lectures on incident
command systems employed around the world
and avalanche scene management. Dinner arrives
just as my ski gear shows up under the care of
Nikola Brebric, Head of the HGSS Ski and Ava-
lanche Commission. We lift our glasses in cheers
to him and retire fully exhausted and delighted by
the storm clouds rolling over the mountains.

The next several days are punctuated by snowtfall
in the high country and minor accumulations at
the lodge. Our focus turns to operational risk man-
agement, snowpack analysis, and hazard assessment.
The all-volunteer HGSS is comprised of a wide ar-




ray of professionals with a passion for the outdoors.
Sitting around the room are mechanical, electrical,
and civil engineers, business executives, craftsmen,
dive masters, speleologists, and former special forces
members. They draw from their collective experi-
ences and disciplines to contribute to the organi-
zation; some have been with the HGSS for over
40 years. Listening to their backgrounds and their
desires to pursue a life in the mountains further
inspires confidence that this group is dedicated to
providing great support to their country.

Beyond creating trained observers, one of the
overt goals of this training is to provide a framework
for the HGSS to start delivering public avalanche
safety bulletins in those areas where avalanches are
a threat. Developing avalanche awareness programs
and educating their citizens about the dangers
present in mountain travel will be another facet of
their future plans. As Brebric puts it, “We do have
avalanches in Croatia, but they’re happening in re-
mote mountain areas where there aren’t many peo-
ple, yet. With more of our citizens traveling to the
nearby Alps, we have the potential to be a future
exporter of avalanche victims in Europe”
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WE DO HAVE AVALANCHES IN CROATIA, BUT THEY'RE HAPPENING IN
REMOTE MOUNTAIN AREAS WHERE THERE AREN'T MANY PEOPLE. VET.

With these goals in mind, we carry on from
theory to practice and head into the countryside
for a ski tour above Embach. Taking off from the
end of the town’s highest road, we travel up log-
ging cuts and old service routes to a small peak
called Horndl, just above 1600 meters. The low
elevation gives us the opportunity to see just how
saturated the snowpack was prior to the 30 cen-
timeters overnight. Gathering snowpack observa-
tions and practicing group management skills be-
comes our main task, and we find decent spongy
skiing along the way. By sunset we are pulling up
to the old cathedral at the end of the road.

Over the next two days we run through opera-
tional meetings and the finer points of ISO 31000.
For our field venue we visit Schmittenhdhe Ski
Resort above the town of Zell am See. Our lo-
cal resource and Croatian ex-pat, Marek, leads us
from the upper mountain and into the shadow of
the Maurerkogel, just above 2000 meters. We spend
time gathering avalanche observations from the
still visible wet cycle and how the latest snow is
bonding at higher elevations. This transition from
near treeline to alpine provides a great opportunity
to see firsthand how the snowpack varies quick-
ly across terrain and how to make the most out
of fieldwork with small groups. The teams quickly
determine the structure from aspect to aspect and
move through the landscape working on their team
dynamics. Including navigating us to a nearby ref-
uge called the Pinzgauer Hiitte for some regional
craft delicacies. It’s not all work you know.

On our second-to-last night we decide to vis-
it a former ski hill that has been turned into a
Randonnée specific venue for the working-class
crowd who just wants some exercise. Traveling up
the frozen piste towards the low elevation summit,
we use headlamps until the full moon rises over
the main spine of the Alps in the distance. Arriv-
ing at the Enzian Hiitte by 9 pm, we shed our skis
and stop in for dinner. This remote hut only serves
the intrepid crowd willing to walk for their meal.
It becomes an excellent venue to take in the true
Austrian culture and mix it with some Croatian

A wet slab avalanche as result of cornice fall in Rauris, Austria.

experience shine through as he performs better
than teammates half his age. The smile on his face
reminds us just how important this kind of training
is. We all want to be that old man in the mountains.

WITH MORE OF OUR CITIZENS TRAVELING TO THE NEARBY ALPS, WE
HAVE THE POTENTIAL TO BE A FUTURE EXPORTER OF RUVALANCHE

VICTIMS IN EUROPE.

flavor. The weary legs disappear with each pint
and we are happy it’s a nice cruiser back to the
vans. By midnight we are back in the lodge, ready
to rest up and meet the final day of the training.

The infrastructure of the Alps supports quick
access to the highest peaks of the area. Gondolas
and tram ways transect the landscape, connecting
entire valleys to one another and providing oppor-
tunity to reach incredible terrain in the blink of an
eye. This leads to a more pronounced “Freedom
of the Hills” cultural thread, which undoubtedly
contributes to the staggering number of avalanche
fatalities compared to the meticulously controlled
environment of North America. From our lodge,
we are on top of the glacier at Kitzsteinhorn Ski
Resort in about 30 minutes. The team identifies
the wind slab and wet loose problems, with an
objective to cover all aspects today and verify the
present hazard. We also discuss the importance of
understanding snow surface transformation and
how it relates to ski quality variation across ter-
rain. This 1s my favorite part.

The afternoon comes quickly, and our team sets
up the perfect alpine picnic overlooking the Alps.
Austria’s highest peak, the Grossglockner, stands
glistening on the southern horizon. Out comes
the charcuterie and all that’s missing is a bottle of
wine. Sometimes it is work you know.

Following a brief discussion on the finer points
of Bavarian dried meats, it’s skis on for a lovely
descent on a glacial ramp. Team management and
setting appropriate safety margins for a group this
large requires some thoughtful discussion. One of
the more senior members sets a boundary track
and we all follow suit, blissfully skiing recrys-
tallized powder for a few hundred meters. The
former Head of the Ski and Avalanche Commis-
sion, Branko éeparovic, carves perfect tele turns
down to our position. His 70 years of mountain

This experience comes to an end with one
last barbeque and a thoughtful course close from
the group leaders. Brebric conveys the immedi-
ate goals of the team and how they will need to
continue to refine the skills they have just learned.
“The HGSS has an extra high quality of service
and excellent perception in the public, and we
will continue to educate all of our members in
avalanche safety.”

Taking their knowledge and addressing public
safety issues in Croatia will be the next step. The
challenges are many, but the team is well prepared
to address the situation and find creative solutions.
Stay tuned and learn more about the work of this
group at www.gss.hr. @

Harvesting the cold dry at Kitzsteinhorn Ski Resort, Austria.




Real World Avalanche
Risk Communication

“To acronyms and beyond!”

BY STEVE CONGER

| want you to picture yourself sitting in a row of winter enthusiasts listening intently in an avalanche awareness class
or a continuing professional development course. Look left in your row and look right in your row. 1t’d be pretty easy
to go ski touring with one person that’s sitting next to you. You know them. Take a look and think about their qual-
ifications. You know how good you’re going to feel getting out there and how easy it will be to communicate. Now
look at your whole row. You’re out there skiing in that big group, with a really big set of qualifications and experience
along with what you know about each person. Are you going to have a morning meeting before you go out? How

is the tour going to unfold?

This exact situation occurred in January 2019 when a group of eight planned
a ski tour where they were very familiar with both the terrain and each other.
The planning consisted of “We’re doing the Z circuit, who’s going?” Nearly
every letter in the acronym FACETS (Familiarity, Acceptance, Consistency,
Expert halo, Tracks / scarcity, Social facilitation') came in play on that day. The
group splintered in the field with everyone still going the same way, just spread
out a bit and not traveling cohesively. The group converged at the base of the
crux. There was some conversation before going up the slope (e.g. sharing of
pit results and some other info); however, the decision-making was tacit vs ex-
plicit. More importantly, not all group members expressed doubts or concerns.
The decision to go was more or less finalized by one person taking the lead
with no discussion of best route up etc.). The decision to go one at a time (a
good one) was essentially from experience vs discussion. The feature was vi-

So how do you start the conversation with the people in your row when
you are out ski touring? Can this all too common group dynamic be allevi-
ated in a manner that leads to better backcountry decisions?

A survey of recent literature revealed a suggestion by Swiss researcher,
Benjamin Zweifel. He outlined the parameters for a group process and de-
cision check tool at ISSW 2014 stating: “...such a tool has to be simple
enough to be practicable in real life situations with limited time and limited
capacity of individuals...”” He utilized an acronym to provide a mnemonic
for a six-element guidance matrix. Though not ideal for facilitating field
discussion, it is an excellent instructional tool for recreationalists learning a
framework to assemble and operate as a group.

For the all too common situation that described in the opening paragraph,
a group check tool must be friendly, effective, and memorable.

sually homogeneous, however, as the trail-
breaker shuffled from the steeper slope at
the convexity; a thin spot where the wind
slab had been scoured a slab released at the
tail of the leader’s skis. The ensuing slab was
two meters deep on climber’s left (the side : . .
where the group was waiting below) and
a meter deep on the right (a healthy D2.5

that could have been a D3 with a real track
rather than a profile like a hockey stick)

and covered part of the approach track.

Uncertainty

This commentary expands on “accept-
able uncertainty” described in earlier ar-
ticles®. In summary, during avalanche risk
management, first we acknowledge un-

Sonsitivity 1o
Triggering

certainty’s presence, and then reduce it
by changing the hazard with explosives,

Hazard Uncertainty

Distribution

HUCKEM is a prompt, a stimulus for
a structured discussion in an informal mo-
ment. It can be employed by novice and ex-
pert alike. It is a holistic way to address what
Roger Atkins suggested when he wrote
about how it is important to create moti-
vational bias towards actions that fit the sit-
uation. It captures the axiom that increased
uncertainty increases risk.

Though each letter represents a word
that we could spend a lot of time talking
about individually, they combine into
three two-letter concepts: Hazard Uncer-
tainty, Collaborative Knowledge, and Ex-
changed Mindset.

Hazard Uncertainty
thought to what component of hazard has

Awalanche
Problem Type

Spatial
elicits

changing one’s exposure in space and or
time, changing the objective to one unaffected by the uncertainties. The final
steps include communicating the irreducible uncertainty and embedding it
in decisions. This is where the personally applied risk assessment question
of “Is the uncertainty acceptable?” comes to play. It is the final filter before
acting. Asking the question as part of on-site decisions will help limit treach-
erous biases associated with the affect heuristic. It goes a long way towards
removing the ego and emotion from the decision process.

the most uncertainty associated with it. We
have an extremely useful framework in the Conceptual Model of Avalanche
Hazard* that segregates key contributory components; problem type, location,
likelihood of triggering, spatial distribution, and destructive size. There are
inherent uncertainties associated with many of the different value descriptors
used in the conceptual model. Identifying which component of the hazard
has higher uncertainty helps keep the perspective focused on where there
needs to be the largest margin for error. HU is a prompt for quick focus
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Top: Decision made. Just another ski day off the shoulder of Iconoclast Mountain, Selkirk Mountains, BC. Photo Paul Karchut
Bottom: January 2018 avalanche described in the article. The left photo was taken is moments after the release behind the leader’s uptrack. Photo Saul Greenburg

and prioritization whether sensitivity, distribution, problem type, size, or lo-
cation has higher uncertainty. Nothing new here, when one is unsure about
hazard, one chooses to dramatically reduce or nullify exposure within or to
terrain that potentially harbors the hazardous conditions in a manner that
avoids consequence if it’s more sensitive, widespread, or larger than expected.

Test results that are reactive or unreactive are on a similar level of uncertain-
ty theoretically. When conditions or results are fouchy, uncertainty is typically
much lower. Stubborn (and planar) test results leave the observer with the
highest uncertainty.

The spatial density and distribution of
an avalanche problem and ease of finding
evidence (spatial distribution) often con-
tributes to hazard uncertainty. Increased
uncertainty may be present when evidence
is rare and hard to find, e.g. isolated.

Some avalanche problems are associat-
ed with higher hazard uncertainty than
others. The hazard uncertainty often increases as expected destructive size
increases (e.g. 30 cm versus 50 cm persistent slab or “what may lead to release
in that 75 cm storm slab?”)

Collaborative Knowledge ties the HU to the EM. Collaborative
knowledge means the expectation that everyone in the group contribute in the
hazard discussion and mindset exchange. This does not have to be elaborate, just
a quick expression using a Concise, Logical, Explicit, Ambiguity-free, and Res-
onating (CLEAR) style of communication. Collaborative decisions are a core
of the Canadian avalanche risk management framework. One finds them in our
operational meeting format, our terrain coding guidelines, and our workplace
expectations. Collaborative decisions are consistently better than individual one.
No individual is given the expert halo; no one individual sets the objective.

Exchanged Mindset completes the picture, a necessary conclusion
to the process. The concept of an avalanche strategic mindset® has permeated

Some avalanche problems are associated
with higher hazard uncertainty than others.
The hazard uncertainty often increases as
expected destructive size increases.

our culture thanks to its practicality and relevance as a shorthand method to
communicate. Exchanged mindset means each individual state their current
strategic mindset using either the operational or the recreational model” (e.g.
open season versus freeride). Exchanging mindsets is a great way to under-
stand what perspective an individual is viewing the situation. It ensures an
acknowledgment and or clarification of each other’s ideas on moving for-
ward. Simply put, we cannot huckem as a group unless everyone is on the
same page. Embedded in the standardized list of mindsets is an anticipated
risk management strategy.

There are just the three points
(HU-CK-EM) to drive a quick,
explicit, and systematic discussion
amongst peers. To keep it effective,
we do not want to stand around for
any noticeable amount of time. Try
it. Just look down your row, side up
to your partner, pause at key decision
points, and friendly ask, “Dude, can we HUCKEM?” Returning to the Janu-
ary 2019 ski touring situation, any one of the group could have asked it over
breakfast and anyone could have asked it to refocus the group at the crux. @

1 McCammon, L. 2004, Heuristic Traps in Recreational Avalanche Accidents: Evidence & Implications,
Avalanche News, v68.

2 Conger, S., 2016, Acceptable Uncertainty, the Avalanche Review, v34-4, April 2016

3 Zweifel, B. 2014, SOCIAL—A Group Check Tool, Proceedings ISSW2014 Banff.

4 Statham, G., Haegeli, P, Greene, E. et al., 2018, A Conceptual Model of Avalanche Hazard,
Natural Hazards, v90-2.

5 Bischoff, N. and Eppler, M. 2010, Caring for Clarity in Knowledge Communication, Journal of
Computer Science, v17-10.

6 Atkins, R. 2014, Ying, Yang, and You, Proceedings ISSW2014 Banff.

7 Atkins, R. 2015. Strategic Mindsets, Avalanche Journal, v109, Spring 2015.
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What We, as Backcountry Users,
Can Learn from Clinical Psychology

newly fallen snow,
fresh
signatures

\dZY BRAIN

BY SARA BOILEN

Your brain is lazy. It seeks shortcuts and ignores information deemed irrelevant to the tasks
at hand. This is the only way it can manage the massive amount of input possible in any given
moment. In his seminal piece Evidence of heuristic traps in recreational avalanche accidents.
McCammon (2002) introduced the backcountry world to the concept of heuristic traps, and
EA.C.E.TS. provided us with an excellent foundational understanding of some of the key
thinking errors we all fall victim to. However, as our knowledge of snow mechanics has con-
tinually evolved since 2002, so too should our understanding of human behavior. Let this article
serve as a primer for some of the many theories of clinical and experimental psychology that
may offer us insight into our own behaviors, which can then enhance our educational plat-
forms for our students, not to mention improve our own touring practices.

Heuristics are the mental shortcuts that allow our brains to quickly and efficiently make
sense of the complex world we must navigate. These rules or guidelines aid in learning or de-
cision-making. Unfortunately, because our brains are so lazy, they often permit the heuristics
do their work for them. For example, when you approach a stop sign on your way to work,
you don'’t think “that sign is red and says, ‘stop’ and I should pause here to look for oncoming
traffic before proceeding through the intersection.” You just stop. If we considered any and all
incoming data, we would never get anywhere, especially if the patterns stay the same (which
way do you drive to work or to your child’s school EVERY day?) And heuristics, while often
expeditious, are not always effective in managing this reality, especially as patterns change. Heu-
ristic traps, you might say, have a way of leading us into terrain traps.

Confirmation bias, first proposed by Daniel Gilbert, postulates that individuals seek out
information in our environment to corroborate our suspicions (or beliefs). We may ignore
crucial bits of information (i.e. sudden weather changes) in support of maintaining our original
beliefs. If I decide my partner is acting like a jerk, I am likely to interpret his tone and words
to verify my story. In short, our lazy brains select information from the world to prove us right.

In the backcountry, confirmation bias is equivalent to wearing a pair of blinders that only
permit you to see your objective. Let’s say you’ve decided to ski a particular line. You gather a
solid crew, gear up, and head out. The forecast called for some heavy snowfall that day and your
avalanche bulletin had both considerable and moderate ratings. Depending on your confidence

WE ARE SKIERS.
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(and, for the purpose of this article, let’s say you're quite confident), you have
the potential to skew incoming information in favor of your belief that the
line will go. You may neglect to realize how fast the snow is accumulating
and you may ignore your partner when they suggest they heard a whumph
(seriously, I have denied this myself), and you may even disregard bullseye in-
formation through a series of unconscious, harmful mental gymnastics moves
that verify your belief that it will go. Anyone who has ever had a fight with
a romantic partner or a that nutty uncle at Thanksgiving knows that when
someone has their mind made up about something they believe to be so, it
can be difficult, if not impossible, to talk them out of it. Confirmation bias—
the stubborn side of your lazy brain.

Confirmation bias likes to team up with its friend, first impressions,
to co-create other nasty brain traps. First impressions, we all know, are im-
portant in job interviews and first dates. They are also highly relevant in the
backcountry. First impressions often rely on a psychological phenomenon
called anchoring in which the first bit of information we gather serves as a
reference point for all new information.

Two winters ago, northwest Montana was getting hammered with some
amazing snow and we were loving it. I planned to meet a couple of friends
at a coftee shop at the mouth of the canyon where we would tour that day.
There, there were several other groups, doing the same. When the clock
struck seven am, an acquaintance turned to me (I was holding my cell phone)
and asked, “Can you pull up the forecast?” I clicked through to the Flat-
head Avalanche’s bulletin and—smiling —held my phone up to the ten or
so backcountry users to reveal a big swath of green superimposed on our
forecast region. Since this was, presumably, one of the first bits of data the
recreators were receiving about the snowpack that day, I had just provided
their brains with a solid anchor (for better or worse). As a psychologist, who
studies this stuft regularly, you would think I would know better, but my
stoke is no different from your stoke and my brain is just as lazy.

Solomon, Greenberg, and Pyszczynski (2015) in their book The Worm at
the Core: On the Role of Death in Life, proposed Terror Management The-
ory, which surmises that anxiety of death motivates us to embed ourselves in
cultural worldviews that buffer us from the reality of our impending doom.
A relevant aspect of the theory to backcountry users is this: when we are
unconsciously aware of our mortality, we are more likely to do things that
re-affirm our aliveness (such as sending that clift or high-marking). I propose
that our engagement in avalanche fatality mitigation (reading the forecast,
pits, beacon checks) is an unconscious reminder of our impermanence. That
minor existential threat actually increases risk-taking behaviors. Terror Man-
agement theory also tells us, though, that direct awareness of existential threat
reduces the likelihood of its effect. In fact, the more consciously aware we are
of our impending doom, the safer we act.

While the researchers have yet to turn their attention to the mountaineer-
ing community, I suspect that their theory may help explain summit fever.
Every one of us knows the effect a glimpse at the summit has on group
dynamics. Suddenly, we have forgotten our hunger, our fatigue, our fear, in
service of a greater objective—reaching the top. Perhaps, as we experience
some of the weariness inherent in a long push, we are subtly reminded of our
vulnerability and we manage this crisis by achieving the summit (skiing the
line / riding the ridge).

Finally, a rather nasty brain trap is the sunk cost bias. This theory, which
has its roots in economic theory, proclaims that individuals tend to consider
time, money, and resources already expended when making decisions about
the future. That is, we are likely to consider things such as how long it took
us to get to the trailhead or the top of a line, when deciding whether or not
to ride the slope, even though our future decisions have no way of bringing back
that which is already spent. Sunk cost rests upon the notion that humans do
not wish to be wasteful. That is: we will make decisions to seem (to ourselves
and others) economical. It is the motivator behind carrying forth with a plan
despite signs and indicators that it is unwise.

A few seasons back, some friends and I had planned a rather ambitious
mountain trip. Though the weather did not appear to be cooperating, we had
already divvied up our gear, separated out food rations, and set a departure
time. My friends had recruited a babysitter for the weekend, and we had all
taken time off of work. We had even purchased a fancy new rope for the
excursion. The weather, however, had other plans, and looked wretched for
the dates we had outlined. The night before we were supposed to leave, one
partner said “we have to at least try... it would be a shame not to...” His
statement should have triggered me to think of this particular brain trap, his
words “it would be a shame not to” code for “waste” and “sunk cost.” We set
alarms for two am, anyway, and (surprise, surprise) postponed the trip before
we even got to the trailhead (though we did leave our houses and drive most

Anna Easley makes her way down a luge course after a series of lazy-brain decisions.
Photo Sara Boilen

of the way there). Our sense was that we had put too much effort, time, and
money into the enterprise and not succeeding, or even simply trying, was
a waste. I have persisted on sketchy ridgelines, skinned through rain, and
ventured into more than a terrain trap or two because I had “already come
this far”

As you might have guessed from the psychologist who repeatedly falls
victim to her own brain’s lazy ways, knowing about heuristics does not, un-
fortunately, assist our brain avoid the traps.

Good thing psychology has some ideas about how to improve our deci-
sion-making. First, consider assigning a daily devil’s advocate. This person,
who should have a high level of skill and confidence in snow safety, is tasked
with speaking up early and often about the risks and signs of instability. The
devil’s advocate’s big picture job is to counterbalance the eftects of anchoring
and confirmation bias.

Next, ensure that your group has a menu of options, with at least two
potential plans for the day. Do not call these plan A and plan B because we
all know we’d rather do plan A (it’s obviously better). Call them, instead, plan
N and plan K, for example, and make them each desirable and attainable, and
dependent on pre-arranged conditions, for example: “if it’s been too windy
then we will go ski the Z-Trees instead of the R-ridge.”” Maintain the op-
tions throughout your pre-trip planning as well as out in the field.

Keep your confidence in check by always doing post-mortem analyses.
By surmising, out loud, what would be said about our avalanche in an inci-
dent review, we may bring the existential threat into consciousness, reducing
the threat of terror management. Moreover, post-mortem analyses provide
us with some metacognitive (thinking about thinking) perspective to keep
watch over our lazy brains (and hopetully keep them in check as well).

Finally, incorporating this into group debriefs can also help keep our lazy
brains active and out of heuristic traps. Perhaps after digging a pit, discuss
with your peers what you expected to find, compared to what you actual-
ly found (i.e. “T was really expecting to see widespread surface hoar but it
turned out to be more specific”). Moreover, acknowledge how the knowl-
edge you gathered throughout the day might have changed the choices you
made (i.e.“Next time we ride this line with a wind slab problem, I will stop
down there, not up here.”). Debriefs don’t have to just occur at the end of
our tour; early and often debriefs help your group manage confirmation bias
threat every step of the way.

I propose that we integrate these, and other techniques employed by clin-
ical psychologists, to enhance the safety of our backcountry communities.
From that place, one of less laziness, we may find greater safety. @
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HOW OLD ARE THE PEOPLE WHO DIE IN AVALANCHES?

A look into the ages of avalanche victims in the United States (1950-2018)

BY ERICH PEITZSCH, SARA BOILEN, SPENCER LOGAN, KARL BIRKELAND, AND ETHAN GREENE

Note: This is a condensed version of a research article
published in the Journal of Outdoor Recreation
and Tourism. Please see the full article for full details.
https://doi.org/10.1016/j.jort.2019.100255
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Figure 1: Histogram of ages of avalanche victims from
1950-2018 (n = 900).

T

Figure 2: Boxplots of ages of avalanche victims per
avalanche year. The white boxplots depict the years 1950
to 1989, and the blue boxplots represent 1990 to 2018
(see Sec. 3.1). The three years with no available data
(1955, 1961, and 1965) are included on the x-axis.
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1. INTRODUCTION

Avalanches have killed 1084 people in the United States since 1950. In the last 10 avalanche
years (avalanche year defined as September 1 to August 31!, an average of 27 people per year died
in avalanche accidents in the United States % Winter backcountry visits increased over time >4,
yet the number of avalanche fatalities has not mimicked this trend. Birkeland et al.” report that
the number of avalanche fatalities from 1995 to 2016 was steady with 25 to 30 avalanche fa-
talities per year. They also account for increases in winter backcountry use by using avalanche
center website visits as a proxy. If the fatality rate increased proportionally, there would be more
than 200 fatalities annually.

Several studies report the age of avalanche victims in the United States®’, and two studies
examine ages in light of user groups® . Winkler and Techel' also report an increasing age
of avalanche victims in avalanche accident data from Switzerland. Other research examined
trends and some demographic patterns (i.e. temporal trends and primary activity) of avalanche
fatalities''""*. However, previous work has not provided a detailed examination of the ages and
primary activity of avalanche victims in the United States.

A Dbetter understanding of the age of people who died in avalanches could improve targeted
public messaging and education. Therefore, the objective of this study is to examine the ages of
avalanche accident victims in the United States, including any differences in the ages of activity
undertaken and trend of fatalities within various age groups.

2. DATA AND METHODS

2.1. United States National Avalanche Accident Database

We used a United States avalanche fatality dataset maintained by the Colorado Avalanche
Information Center (CAIC)% These data are widely available to the public and document 1084
avalanche fatalities. Ages were only recorded for 835 of those fatalities in the dataset from the
CAIC and were only current to the year 2012, with a few years where ages of avalanche vic-
tims were unavailable. We used three additional sources to supplement this dataset: The Snowy T
orrents—Avalanche Accidents in the United States 1996-2004", avalanche.org", and popular media
articles and avalanche accident reports archived on the internet. These sources allowed for a
total of 900 records of avalanche fatalities with associated victims’ age.
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Figure 3: Time series of the number of fatalities with age recorded from 1950 to 2018. The red line represents
a 5-year moving average, and the blue shading represents 1990 to 2018. Year indicates avalanche year, i.e. if an
avalanche occurred in December of 1950, it was recorded as 1951.
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Figure 4: Time series of median age from 1950 to 2018. The red line represents a 5-year moving average.

2.2 Statistical Analysis

Throughout the analysis we consider test results
with p-values < 0.05 to be significant. However,
in light of recent literature and discussion on sta-
tistical significance, we relax this strict threshold
when values are near the 0.05 value'®".

We examined the time series of the full data-
set of fatality counts (1084 fatalities), the counts
of the age dataset (900 fatalities), and the annual
median age dataset (65 years) for any significant
(p < 0.05) change points using a non-paramet-
ric Pettitt test'®. This tests for a shift in the central
tendency of a time series. Using this test allowed
us to statistically determine a point in time where
the number of fatalities or the age of fatalities sig-
nificantly change. We then used this year to sepa-
rate the time series for subsequent trend analysis.

We applied the Mann-Kendall test for trends"
to all datasets for comparability. Finally, we com-
pared ages for various activity categories. For this
study, and defined by the CAIC database, back-
country tourers and sidecountry riders are de-
fined as skiers and snowboarders traveling in an
area that is not part of an active avalanche haz-
ard mitigation program. Sidecountry riders access
this area from an operating ski area. We compared
snowmobilers (including motorized snowbikes)
to backcountry tourers/sidecountry riders as well

as snowmobilers to all other activities for any sig-
nificant differences.

3. RESULTS

The median age of avalanche victims from 1950
to 2018 was 31 with a range from 6 to 68 years
old (Figures 1 and 2).

3.1 Change point detection

A significant change point in the median annu-
al age of avalanche victims time series (65 years)
existed at the year 1990 (p < 0.01) (Figure 1). For
the full CAIC dataset of the annual number of fa-
talities (1084 fatalities) the change point was 1991
(p < 0.01), and the change point for the full count
dataset of fatalities with ages recorded (900 fatali-
ties) was also 1991 (p < 0.01) (Figure 3).

3.2 Trend analysis

The number of avalanche fatalities with age
recorded trended positive from 1950 to 2018
using a non-parametric Mann-Kendall test
(p<0.01,1=0.68,Sen’s slope = 0.44).A positive
trend also existed in the number of avalanche
fatalities with age recorded from 1991 to 2018
(n = 636) (p = 0.01, T = 0.33, Sen’s slope =
0.40). However, the complete national dataset
of all avalanche fatalities exhibited no trend
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from 1991 to 2018 (p = 0.51, T = 0.09, Sen’s
slope = 0.13).

The full time series (1950 to 2018) of median
age of avalanche exhibits a significant positive
trend in median age (p < 0.01, T = 0.42, Sen’s
slope = 0.26) (Figure 4). The 1990 to 2018 median
age time series also trends positive (p = 0.02,
T = 0.32, Sen’s slope = 0.25) (Figure 4).

3.3 Age groups

All age groups, except the Under 20 category,
exhibited a positive trend from 1950 to 2018 in
the number of avalanche fatalities (Figure 5). From
1990 to 2018, only the 30-39 group exhibited a
significant positive trend in a strict statistical sense
in the number of avalanche fatalities (p = 0.02,
T = 0.32, Sen’s slope = 0.17; Figure 5). However,
there is a positive trend in the 40-49 age group as
well when relaxing the strict cutoft of p < 0.05
(p=0.07).

3.4 Age and activity

Of the individuals in their 30s who died in ava-
lanches from 1990 to 2018, 85 (57%) were back-
country tourers or sidecountry riders and 64
(43%) were snowmobilers. Similarly, of the indi-
viduals in their 20s, 92 (61%) were backcountry
tourers or sidecountry riders, and 60 (39%) were
snowmobilers. In the overall dataset with age and
activity both recorded, 258 (55%) were back-
country tourers or sidecountry riders and 213
(45%) were snowmobilers.

There was no significant difference between
the median age of snowmobilers, 35 years, from
1990 to 2018 and the median age of backcoun-
try tourers/sidecountry riders, 31 years (p = 0.15,
Manny Whitney U-test, Figure 6a). There was also
no significant difference between the median age
of snowmobilers and the median age of all oth-
er activities, 32 years, from the same period (p =
0.21, Mann Whitney U-test, Figure 6b).

The number of fatalities of both snowmobilers
and backcountry tourers/sidecountry riders with
ages recorded trended positive from 1990 to 2018
(p = 0.03 and p = 0.04, respectively, Figure 6c),
but the trend of all fatalities from the full national
dataset with activity recorded was not significant
for either group (p = 0.09 and p = 0.11, respec-
tively). The median age of snowmobilers exhib-
ited no significant trend from 1990 to 2018 (p =
0.57), while a positive trend existed for backcoun-
try tourers/sidecountry riders (p = 0.04) and all
other activities (p = 0.01).

4. DISCUSSION

Results from the period 1990 to 2018 are most
germane to current avalanche practitioners. As per
Birkeland et al. (2017), and in light of the reported
significant change points, it is important to note
that the 1990 to 2018 time series reflects a shift in
the dataset of both age and number of avalanche
fatalities and more accurately describes current
trends.

As Birkeland et al.” point out, it is important to
segregate the time series to account for a marked
shift in snowmobile and backcountry touring
gear technology, and for the effects of increased
avalanche education and forecasting efforts. This
likely explains the absence of a significant trend in
either direction in total avalanche fatalities in the
United States since 1995. Our results are consis-
tent with Birkeland et al.” indicating the absence
of a significant trend using non-parametric tests:
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we detect no significant upward or downward
trend in the total number of avalanche fatalities
since 1991.

4.1 Age of avalanche victims

The median age of avalanche victims from 1990
to 2018 in our dataset, 33, is the same as that
found by Boyd et al.” for avalanche fatalities in
Canada from 1984 to 2005. In our full time se-

ries dataset, the median age of backcountry skiers,

32, and snowmobilers, 35, is also similar to those

reported by Boyd et al.” 32 and 36, respectively.
In Switzerland, Winkler and Techel" report that
the median age of avalanche victims from 2004 to
2013 is 39 years, slightly greater than that found
in our dataset.

The positive trend in median age from 1990 to
2018 in our results indicates that avalanche vic-
tims are older in recent years than in the past. This
is similar to other work reporting increases in ages
of avalanche victims. Atkins and Williams® report
the average age of avalanche victims in the United

States rose from 27 in the 1970s to 32 in 1999.
Soulé et al.” found an increasing age of avalanche
victims in France from 35 in the 1980s to 40 in
the 2000s. Winkler and Techel" also found an in-
crease from 33 in the 1994 to 2003 period to 39
years in 2004 to 2013 period.

4.2 Activity and age

There were no significant differences in median
age between snowmobilers and other activities
in this dataset. This indicates that differences in
activity, and associated age, cannot fully explain
the positive trend in median age throughout the
dataset of avalanche fatalities. The user groups of
fatalities in our dataset are similar to other find-
ings in both the United States and Canada®®. At-
kins and Williams® illustrate the increasing num-
ber of snowmobile-related avalanche fatalities in
the 1990s. This, as previously mentioned, is likely
linked to the increase in snowmobile technology
allowing riders to venture further into and spend
more time in avalanche terrain*>?'. From 1984 to
2005, Boyd et al.” report that snowmobilers rep-
resent 22% of Canadian avalanche fatalities, while
backcountry tourers account for 30%. These are
similar ratios of backcountry skiers to snowmo-
bilers in our dataset as well. However, our results
indicate that there is no clear evidence that an in-
crease in snowmobile use since 1990 explains the
increase in fatalities of individuals in the 30-39 or
40-49 categories.

The number of fatalities of both snowmobilers
and backcountry tourers/sidecountry riders with
ages recorded exhibited a positive trend, but the
full CAIC dataset showed no significant trend
for any activity. While the full dataset provides a
more complete perspective on trends of activities
of avalanche victims, both results provide further
evidence that increasing ages of avalanche victims
cannot be explained by an increase in snowmo-
bile use. However, the significant positive trend of
median age of backcountry tourers/sidecountry
riders suggests that these activities are a driver of
the increasing age.

4.3 Limitations and future research

Soulé et al.** discuss the limitations of studies such
as ours without knowing the parent population
profiles (the ages of those traveling in avalanche
terrain overall). Without knowing the parent pop-
ulation of these user groups, it is often challeng-
ing to interpret results. Parent population demo-
graphics for the age distribution of backcountry
travelers are currently unavailable. However, the
International Snowmobile Manufacturers Asso-
ciation reports that the average age of a snow-
mobiler is 43 years old®. This is greater than the
median age of snowmobile avalanche victims in
our dataset, but includes all types of snowmobilers,
not just mountain snowmobiling. The Outdoor
Foundation® reports that participants aged 25-44
comprise 29% of all outdoor recreation participa-
tion, and those aged 45 and over comprise 36%
of participants. These limited data provide some
context for the age distribution of avalanche vic-
tims, but cannot truly serve as a parent population
or proxies for comparison purposes.

It is likely that the increase in age of avalanche
victims cannot be explained by any single factor,
but rather a combination of factors as well as oth-
ers beyond the scope of this discussion.

Again, without parent population profiles, in-
terpretation is challenging.
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It is also worth exploring if the increase in avalanche fatalities is a function of the age group
or the actual cohort. In other words, will the trend continue for those in the 40-49 and 50-59
age group in the future or persist within the 30-39 and 40-49 age group? Regardless, the re-
sults illustrate an important pattern in the age of avalanche fatalities, and revisiting this analysis
within a few years will be worthwhile.

Our results indicate that the age of avalanche victims has increased over time since 1950, and
can help inform us about how to tailor avalanche education to older, and perhaps more expe-
rienced, user groups, specifically backcountry tourers/sidecountry riders. Avalanche education
providers might find it beneficial to provide courses that target older users to help update
their avalanche skillset with new techniques or knowledge without spending too much time
reviewing older material. Avalanche education providers would need to determine a specific
curriculum for such populations based on local and regional interest and knowledge.

Future research should compare the age distribution of avalanche education participants to
ages of avalanche victims. This would aid in understanding if a lack of, or lapse in, avalanche
education (i.e. no avalanche education for many years), influences the trend of increasing age
in avalanche victims.

While a combination of factors likely explains the increase in age of avalanche fatalities, we em-
phasize that the overall trend in the number of avalanche fatalities occurring every year currently
remains flat. These results could help inform avalanche forecasting and education efforts by iden-
tifying groups most vulnerable to avalanche accidents. This, in turn, helps the avalanche commu-
nity target and apply appropriate messaging and educational techniques. For example, the widely
used “Know Before You Go” program (www.kbyg.org) primarily targets youth. If current trends
continue, an additional program primarily targeting an older age group may be warranted. @
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In Senja, Norway with A3 pro member Spence
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THE IMPORTANCE OF PARTNER
SELECTION AND EVALUATION

JUDGMENT DAY

BY DREW POGGE

On my first overnight winter camping and
ski trip, my two partners and I thought we had it
all figured out. We had a Coleman three-season
tent, some 50-degree sleeping bags, skins cut an
inch too narrow for our skis, and all the enthu-
siasm three college freshmen could muster. We
skied a few miles into the Montana backcountry,
set up camp, and proceeded to ski a couple nice
lines—we were killing it! But when we returned
to camp famished and ready for a hearty dinner,
we each looked expectantly at the others. Dude, I
thought you had the food! After some passive-ag-
gressive blame-casting and pouting, we discovered
that while we didn’t bring any real food, we did
have an enormous bottle of rum. I'd be lying if I
told you that we didn’t have fun that night, but the
inevitable hangover and fully-loaded ski out the
next morning were horrific on an atomic level.
We didn'’t ski together much after that experience.
Turns out, at a pretty basic level, none of us were
very good ski partners.

In avalanche terrain, the stakes are high, and yet
it seems that partner selection for many of us isn’t
much more refined than finding acquaintances
nearby who happen to ski or ride in the back-
country. Why is that? And is there a better way?

I was drawn to the idea of partner selection
recently, after I noticed that I'd been avoiding a
couple of my longtime backcountry ski buddies
for reasons that at first weren't clear. After think-
ing about it in greater depth, I discovered that I'd
simply selected them out; they no longer met my
criteria as ski partners (more on this later). Not
only that, but I replaced them with other part-
ners who did fit my criteria. I felt a little bad, and
became curious about how other people evaluate
and choose their partners, and whether their cri-
teria—and partners—also change over time.

Partner selection is not a new topic, and the
criteria that help define a good partner haven'’t
changed: education and experience, emergency
preparedness, similar risk tolerance, good commu-
nication, complementary heuristic bias, fun per-
sonality, etc. But partner selection is often lumped
into discussions about Human Factors, and some-
what glossed over in terms of best practices, when
in fact, who we choose to recreate with may have
the greatest impact on where, when, and how we
ultimately decide to ski or ride.

So, over the last two seasons, I've conducted a
strictly anecdotal, painfully unscientific, and com-
pletely off-the-cuft poll of approximately 150 av-
alanche course students—Level 1, Rescue Funda-
mentals, and Recreational Level 2—with mixed
levels of prior education and experience. In the
context of course lessons and during post-course
tollow-up, I've asked these students about how
they typically select and evaluate their backcoun-
try partners. I believe their answers, while gener-
ally unsurprising, demonstrate a need for greater
emphasis in avalanche education on the impor-
tance of appropriate partner selection while
traveling in avalanche terrain, along with tools
for partner evaluation. Anecdotally (again, no
science here!), there are two major ways that these
recreational skiers select partners: availability
and social proximity.

I asked students “What criteria do you use for
finding ski partners on any given day?” Across all
levels of experience and prior education, partner
availability was the number one criterion. Hey,
you backcountry ski, right? Can you get out Saturday?
Perfect—pick you up at six!

The second-most common criterion was Level
1 Avalanche training, which is good, but not
great, since a Level 1 certificate doesn’t mean a
whole lot without the context of experience and
thoughtful reflection. This represents a “license to
the backcountry” attitude toward avalanche ed-
ucation that course providers know all too well.

From there, answers varied, and were less easy

99 ¢¢

to categorize (“good skier,” “carries good snacks,”
and my personal favorite, “not a moron.”)

I also asked students “How did you meet your
backcountry partners?” The overwhelmingly
consistent answer was social proximity: “my

99 ¢¢

roommate got me into it,” “we started backcoun-

996

try skiing together,” “friends of friends,”“my bud-
dy from work.” Not only does partner selection
appear to depend greatly on preexisting relation-
ships, but people who begin backcountry skiing
together often continue skiing together, regardless
of other factors. It’s hard to shake that kind of loy-
alty unless you really screw up!

OK, so it’s been established that skiers who
know each other, often go skiing together when
they’re both available. Groundbreaking findings,
I know. Is this behavior bad? Not inherently, of
course, but were all susceptible to entrench-
social

ment. Backcountry partnerships are

relationships, and it’s hard to “fire” a partner, or
warm up to a new one. It takes energy and time
to maintain and modify these relationships, both
of which are in short supply for many of us. But
what if there’s a problem? And what are the most
important criteria to consider, if not availability or
proximity (or quality of snacks)?

The theme that emerged from my personal
partner selection inquiry came down to judg-
ment. Without dragging Kant’s Transcendental
Idealism into this mess, I look at judgment as
our ability to make evaluative decisions; it’s the
framework onto which we pin observations, fore-
casts, season histories, and past experiences, and
through which we calculate our personal risk tol-
erance. The amount of risk we choose to accept
may change day to day, and partner to partner,
but judgment (the ability to make those risk de-
cisions rationally) is constant and independent of
environment—and that includes life outside of
the mountains. The way I've presented this idea to
my students is this: If someone displays poor
judgment regularly in day-to-day life, don’t
expect any better in avalanche terrain.

This seems to resonate with people. Several of
my students have told me that after considering
their partners in this way, it’s caused them to re-
think some of their backcountry relationships. We
probably all know people who are amazing ski-
ers or riders, but consistently demonstrate poor
judgment; they’re generally well-known for both.
Getting DUIs, accruing bad debt, cheating on
spouses, getting into physical altercations—the
examples go on forever, and the party never ends.
These people may have ample education, a ton
of outdoor experience, and have done super im-
pressive things in the mountains—on paper, they
may look like rock-star ski partners. The optics
are further blurred by the fact that in the winter
sports and outdoor recreation world, we tend to
celebrate extreme risk-takers. But accepting risk
while using good judgment is different than mak-
ing poor decisions based on bad judgment.

Judgment matters. After everything else is
stripped away, it’s the best tool we have. Howev-
er, evaluating this quality in our partners while
navigating avalanche terrain is tricky—there are a
ton of factors and complex motivations at play—
which is why I've found it helpful to look for ex-
amples in other parts of life, independent of skiing
or riding in the backcountry.

In the case of my partners, there was no acute
event that caused me to distance myself from them.
I simply realized, almost subconsciously, that these
people (some of them close friends) were consistent-
ly displaying poor judgment in areas of their lives
outside of our relationship in the mountains. Fur-
thermore, the negative consequences of their actions
didn’t seem to change their behavior; one bad deci-
sion often led to another. For me, it cast into doubt
their ability to hold up their end of the contract that
we implicitly make with our mountain partners. But
bad judgment doesn’t make someone a bad person.
We're still friends, I just choose not to travel in av-
alanche terrain with them anymore. We'd reached a
point where we were skiing together not because
we were excellent partners, but because we'd always
done so; because we were available; because we lived
nearby; because it was easy.

Is there a difference between poor judgment
and high tolerance of risk? Sure. But if someone dis-
plays poor judgment regularly in day-to-day life, don’t
expect any better in avalanche terrain. @
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DIVEST NOW!

BY TRAVIS FEIST

If you’re reading this, there’s a good chance
you’re a skier. It’s less likely, but still possible, that
you’re a snowboarder. If these assumptions seem
so obvious to you that it’s an absurd way to open
in The Avalanche Review, youre my target audi-
ence. Please read on.

The avalanche industry has a snowmobile prob-
lem. Snowmobilers keep dying in avalanches (in
‘Wyoming that user group now has more fatalities
than any other), but avalanche professionals don’t
seem to know what to do about it. When several
snowmobilers died last season in separate acci-
dents, and didn’t even have basic avalanche gear,
many of us felt exasperated—WTEF?! After all the
outreach done over the past decades, how could
snowmobilers continue to be so ignorant?

The root of the problem is not the ignorant
snowmobilers, it’s our assumption that the ava-
lanche industry is a subset of the ski and snow-
board industries. We make this assumption, and
then build a culture around it that’s biased against
snowmobilers. Our “outreach” to them sufters
across the cultural divide.

But as with most biases, it’s difficult for us to ac-
knowledge or understand it. Another assumption
might help illustrate: Many of you are probably
also climbers and mountain bikers, and you're fa-
miliar with the well-known non-profits that pro-
mote public lands access for those sports. Imag-
ine there were equally successful organizations
hell-bent on doing the opposite; the “Anti Access
Fund” (AAF) and the “No Mountain Biking As-
sociation” (NMBA).

In this bizarro world, it’s the cultural norm to
support the AAF and NMBA. Your small moun-
tain town is overrun with people wearing brands
X,Y and Z clothing, which all sponsor the AAF
and NMBA. Film fests that mark the beginning
of the season serve as fundraisers for the AAF and
NMBA. The social hour at your regional Snow
and Avalanche Workshop features adult beverag-
es associated with the AAF and NMBA. Volun-
teers for the AAF and NMBA hang out at local
trailheads, and successfully get your friends to sign
petitions against climbing and mountain biking.
Because, of course!

This is the welcome the avalanche industry of-
fers to snowmobilers when we assume that we’re
all skiers and snowboarders, and by extension we
assume it’s acceptable to affiliate with anti-snow-
mobile campaigns. Our avalanche forecasters wear
brands X,Y and Z gear, as do our ski patrollers
(seen by plenty of snowmobilers who also ski and
snowboard). Our advisory Web sites run ads from
companies who also sponsor anti-snowmobile
organizations. Our “Friends” groups are listed as
sponsors; the beers we serve at avalanche func-

tions are sponsors; this very issue of The Avalanche
Review has ads from sponsors; our classrooms are
filled with banners from them; etc.

Here’s a crazy component of our snowmobile
problem that should be bizarro except it’s true—
many of the companies that make avalanche res-
cue gear don’t market to snowmobilers, and some
even sponsor anti-snowmobile organizations.
There’s one obvious exception, and another man-
ufacturer that has a creative work-around: The
main company is openly anti-snowmobile, but
the subsidiary markets to snowmobilers as if they
will never notice. And we wonder why there are
still snowmobilers who don’t own rescue gear?

The avalanche industry has a snowmobile prob-
lem, and to fix it we must separate ourselves from
anti-snowmobile organizations and the compa-
nies that support them. Divesting from certain
industry partners might be inconvenient, but if
snowmobilers are stakeholders in whatever cor-
ner of the avalanche industry you represent, that’s
a poor excuse. Motorized sports represent a sig-
nificant portion of the billions of dollars spent an-
nually on outdoor recreation in the United States.
Sponsorship will come from that market segment
eventually, but divestment needs to happen first.
The snowmobile industry is watching us with
suspicion, and until we divest from anti-snowmo-
bile campaigns, that suspicion is well deserved.

Even if your role as an avalanche worker doesn’t
involve partnership decisions, it’s worth a few on-
line searches to learn how pervasive this issue is in
our industry. Try “anti snowmobile” as keywords
to start, and follow the rabbit hole from there.
Better, find a few passionate snowmobilers and
invite them out for beers to get their perspectives.

The next time a co-worker questions why
snowmobilers don’t take our avalanche class-
es; don’t buy our rescue gear; don’t attend our
SAWs and social events; and don’t contribute to
our forecast centers, you’ll have a simple answer:
Instead of welcoming snowmobilers, our
industry is repelling them. And, if anyone
questions why snowmobile professionals (guides,
athletes, photo/videographers, industrial work-
ers) don’t associate with us as “avalanche work-
ers,” the answer is the same.

It’s entirely acceptable for you, the individual,
to feel however you want about snowmobiling.
Sign petitions, write letters, and drink more beer
from the breweries that support your stance. But
as avalanche professionals, collectively we need to
change our assumptions about who we are and
what we stand for. @

Travis Feist

IN REPLY-

BY LYNNE WOLFE, EDITOR

Travis thanks for your heartfelt rant/letter to
the editor.

I think your arguments have relevance, and after
reviewing the sledder forums I can see at least part
of your perspective, especially as a mountain biker.

In response, I'd like to applaud the work that
many avalanche centers and companies have done
and are doing to bridge this gap. Many more rid-
ers are educated compared to 10 years ago.

I'd like to see the true avalanche community
be “bigger” and more “non-denominational” than
simple allegiances to/away from Wilderness and
motors. Our job as a community and as an in-
dustry is to keep people from dying in avalanches,
and the rest of your beliefs/methods of travel are
irrelevant, although all of them need attention.

Wind & deep snow—
avalanching...
ROAD CLOSED
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measure of legitimacy to that ,
pursuit. As a researcher at the National Snow and AW‘ZWW”/M a/za’amrwta/aﬂe—
lce Data Center at CU Boulder, and a co-founder of 7hat it witl take lime and waemdh to make me alable.

the Airborne Snow Observatory, Jeff studies spatial

But as we advance in qpning. and ! warm. mell & weaken~
10 be aafe in my fome will take move than a beacon.

Erich Peitzsch is a Physical Scientist Voa’ééxwedto/om /wd,aecta/m’/wt/w@ MWW—
with the USGS Northern Rocky Fon /%WW . Mﬂ%mmwm
= Mountain Science Center in West 5 , i )
Glacier, MT. And if you heally dont care o' judt dont know-
! wige you U dlop before youke covered by snow.
Fuelled by thoughts of powder. adventure o fame—
Sara Boilen, PsyD, is a clinical /t&ma@mtwo‘z&,a@mgwwa@w@gm

psychologist who owns, and serves 7@«%/@5@@%%%@ WVW dﬁdaﬂ%

variability in snow properties.

' her community, at Sweetgrass O . . .
L hce / dtart to slide. W%wm&da@.
2~ Psychological Services in Whitefish, oy ) "y ) )
MT. An avid mountaineer and ZW@?&O@’WWW%/&@W—
backcountry skier, Sara also provides Learen, aboul me and we wont have o be MBW

education about human factors to MW&A@W

backcountry users in Northwest Montana.
-A . Avalanche

Steve Conger began his (with Mark Moore, 20 74/0/(1[20/2)

contributions to the avalanche
community with the creation of

the first snow crystal card and

waterproof field book for recording i

snowpack  profile  observations.

Steve is an editor emeritus of The
Avalanche Review and an instructor for the Canadian
Avalanche Association Industry Training Program. He : -
lives in Golden, BC.

Drew Pogge owns Big Sky
Backcountry Guides and Bell Lake
Yurt in Bozeman, Montana, is on
the board of A3, and is former

editor of Backcountry Magazine.

His judgment is far from perfect—
he's based his entire professional
trajectory on skiing powder.

A3 at-large trustee Sean Zimmerman-
Wall gets around. Not only does
he bring his trademark energy and &
| thoughtfulness to the A3 board, but
he also patrols at Snowbird, advises

#y

PATROL PANT

Designed and purpose-built specifically for ski
patrol professionals, this durable, weatherproof
pant is fully featured with insulated knee pads
for additional protection.

e
ARCTERYX

PROFESSIONAL

& | AIARE on curriculum, is a freelance

journalist, and he and his wife have two
small children. So of course he has time to visit Croatia and
write an article about his experience teaching avalanche
rescue to the Croatian Mountain Rescue Service.

empty storm boards—
corn season ends in mud—
grieving begins
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Laser Impulse Snow Height Acquisition

LIA®

3D Laser measurement of changes
IN snow accumulations in the
avalanche release area

Wyssen USA Inc.

80301 Boulder CO
w::m avalanche +1 208 891 95 43
et control Usa@wyssen.com

WWW.wWyssen.com



29 YEARS

UEEP

We’'ve been neck deep in snow safety for 25 years. It’s all we do.
We make intuitive, easy-to-use backcountry products like the new
Tracker S, the most streamlined Tracker yet. All backed up with

education and knowledgeable customer service.

TRACKER S

Simplicity is speed.

Apply for a pro account here:
www.backcountryaccess.com/pro

Cca

The most trusted name
in backcountry safety.”

backcountryaccess.com
Est. 1994
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