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“If you can’t explain it simply, you don’t 
understand it well enough.”  

Albert Einstein 
 

 
 

“For every complex problem there is an answer 
that is clear, simple, and wrong.“ 

H. L. Mencken 
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SNOW 

Creation Of The Mountain Snowpack  
Snow comes in a variety of shapes and sizes 
 
It falls to the ground at different times and under varying 
weather conditions  
 
The result is not a uniform blanket, but a series of layers 
which may or may not have similar properties.  

It is layers with 
differing 
characteristics, that 
are the source of 
avalanches.  

SNOW SNOW 
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Snow Metamorphism 
�Change of the snowpack over time� 

Photo: Scott Schell 

Metamorphism 
at and near the 
surface 

Metamorphism 
within the 
snowpack 

SNOW 

Metamorphism From Direct Weather  

Direct weather effects play a role in 
changing the layers at or near the surface. 
The main players are: 

• Wind 
• Rain 
• Temperature 
• Sun 
 
 

SNOW 

Metamorphism From Indirect Weather  

The major factors that influence 
metamorphism deep in the snowpack are:  

• Air temperature 
• Snowpack depth 

SNOW 

In The Weeds 

SNOW 

Faceting 

Faceting is common when:  

The snowpack is shallow  
      and the 

air temperatures are cold  

SNOW 

Rounding 
Rounding is common when:  

The snowpack is deep 
and the 

air temperatures are warm  

SNOW 
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SNOW  
DRY WET 

SNOW 

SNOW 

Terrain 

 
Angle 

 
 
 

36 to 40 Degrees = Sweet Spot  
Avalanches Can Occur In  

Low, Moderate and  Considerable Ratings 
 
 
 

20 degrees Till “It’s to Steep to Ski” 
Avalanches Can Occur In 

High and Extreme 

Terrain Terrain 
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Aspect 

 
 
 

Relates to weather:  
Helps you identify where certain avalanche problems might exist.   
 
•  Colder/Shaded Slope –– North Facing (persistent)  
•  Sunny Hotter Slope–– South/SW Facing (wet) 
•  Wind Loaded –– Leeward to the Last Wind-Loading Event. (wind slab) 

 

Terrain 

Terrain 

 
Elevation 

 
 
 

Relates to weather  
Helps you identify where certain avalanche problems might exist.   
 
•  Colder Up High (persistent)  
•  Snow High, Rain or Wet Snow Down Low (storm slab) 
•  Drier Snow Up High More Easily Moved by Wind (wind slab)  
•  Windier Up High (wind slab) 
•  Watch Temperature Inversions (wet slab) 

Terrain 

Terrain 

Sample Avalanche Forecast 

Terrain 
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Terrain              
Configuration 

  

•  Convex 
•  Unsupported 

Terrain  
 

Consequences/Terrain Traps 
 
 

Check the run out: 
•  Cliffs 
•  Rocks and Trees  
•  Confined –– Snow would build up deeply and could bury you too deep to 

survive 
 

Terrain 

Terrain Terrain 

Weather 
Accurate Forecasts Within 3 Days and Often 5 days 

Weather 
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Weather Impacts the Avalanche Problem 

in the Long and Short Term 
 
 

Long term  
•  Snow pack metamorphosis due to air temperature   
•  This needs to be tracked by forecasters over a long 

period. 
 
Short term  
•  As a trigger  
•  This is something the climber/skier can assess 

Weather 

Triggers 

Weather 

 
 

Stressing The Snowpack  
 
 

There are two main stressors 
•  Loading 
•  Temperature Change 

Weather 

There are Two Causes of  Stress  
 
Human Triggers –– Load 

•  Climbers/Skiers 
•  Snowmobilers 
•  Explosives 

  

Natural/Weather Triggers –– Load and/or Temperature 
•  Wind Transport ––Loading  
•  New Snow ––Loading 
•  Prolonged Warmth –– Temperature 
•  Rapid warming –– Temperature 
•  Rapid cooling –– Temperature 
•  Rain –– Load and Temperature 

Weather 

Which Puts the Most Force into the Snow? 

•    Human? 
•   Natural? 

Weather 

DECISION MAKING  
&  

BIAS 
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Implicit Bias  
 
 
The bias in judgment and/or behavior that results 
from subtle cognitive processes that often operate 
at a level below conscious awareness and without 
intentional control. 

Decision Making & Bias Decision Making & Bias 

 
Analysis of Your Situation 

 
•  When 
•  Why  
•  How  
•  Where 

 
 

Decision Making & Bias 

 
When 

 
Time of year 

•  Early season/shallow snow pack 
•  Mid-winter moderate thickness cold snow pack 
•  Late season mature warm snow pack 

 
Did the plan get hatched 

•  Long range based on your schedule 
•  Short-term based on conditions 
•  Spontaneous  

 

Decision Making & Bias 

 
 

Why 
 

•  Day off  
•  Vacation 
•  I need to get away 
•  Friends asked me, why not 
•  Good conditions, work can wait 

Decision Making & Bias 

 
 

How 
 
 

•  Short drive 
•  Long drive 
•  Pretty far I need to stay over 
•  Flying 
•  Long hike 

 

Decision Making & Bias 
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Where 

 
•  Mini Golf  

  ski trail no avalanche hazard 
•  Simple Terrain  

some avalanche terrain but small and not very 
hazardous 

•  Challenging Terrain  
you’ll be in it but the paths are distinct, not overly 
steep, consequences can be fatal but there are 
lower hazard options nearby 

•  Complex Terrain  
big terrain with multiple overlapping paths, big 
consequences and limited options for safer travel 

Decision Making & Bias  
 

Your Knowledge Base 
 

•  Area 
•  Weather 
•  Snow 
•  Movement Skills 
 

Decision Making & Bias 

Area 
 

•  Know it well I’ve been there in every season and 
have skied it frequently 
 

•  Have some experience with the area I’ve been 
there but it’s still new 

•  Never Been there but I’ve studied maps and 
guidebooks extensively and have GPS 
coordinates etc. 

•  What’s the name of the place, could you send me 
a pin for the trailhead? 

Decision Making & Bias 

Weather 
 

•  I’m a meteorologist 
 
•  I’ve look at mountain forecasts, weather maps of 

the appropriate elevations/MB, lapse rate and 
remote observation sites that include temperature, 
precipitation and wind. 
 

•  I’ve got a weather app on my phone and I have 
been looking at the area’s current conditions and 
forecast for the last couple of days. 

•  On the drive up I heard a forecast while I was 
listening to the alternative rock station 

  

Decision Making & Bias 

Snow 
 

•  I’m a forecaster 
 

•  I’ve been following the avalanche forecast 
throughout the season watching trends and have a 
pretty good picture of how the snowpack has been 
formed and metamorphosing.  
   

•  I’ve been reading the forecast the last three days 
and I understand it pretty well. 
 

•  I’m going to read it when I get to the area.   
 

Decision Making & Bias 

Movement skill 
 

•  Expert skier and in good cardio shape 
 

•  Expert skier but I’ve been taking lifts a lot lately 
 

•  I win running races in my age group but I’m just 
an OK skier but new to the backcountry 
 

•  I can hike OK but like to take my time new to this 
outdoor stuff 
 

•  I get winded going up stairs and haven’t skied 
since college 
 

Decision Making & Bias 
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Group Skill and Composition 
Group Skill and Composition 

  
•  All professional 

 
•  Strong group with a good solid equivalent skill 

base 3 to 5 people 
 

•  Mixed group of good friends 3-5 people 
 

•  Mixed group of strangers or small group of 
friends in a larger group of people (meet-up) 
 

•  Organized club group with distinct leaders 
  

•  Guided group with 1 person under contract to be 
in charge. 

Group Skill and Composition 

Common Errors  
 

 
Easy or Hard Access 

 What is Your Commitment  
 

•  I spent a long time/money to get here so I need to ski 
 

•  I just left the ski area so it must be safe. 
 

•  This is the only way down without going back up. 

Common Errors 

 
Losing Focus on the Decision Making 

Process 
 

•  Having way too much fun. 
 

•  Weather conditions are uncomfortable. It’s cold, windy 
and/or wet; let’s get going. 
 

Common Errors 

 
Negative Feedback Loop 

 
•  Yesterday we skied conservatively and nothing 

happened so we can notch it up today. 
 

•  The bad conditions have been around awhile and 
there haven’t been any avalanche accidents it must 
be better than we think.  
 

•  Long Term: I’ve never been caught in an avalanche 
so I make good decisions.  

Common Errors 
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Group Dynamics 

 
•  Mismatched in skill. 

   
•  Disorganized 

 
•  Poor communication/strangers thrown together. 

 
•  Splitting up unwittingly or without good planning.  

Common Errors 

 
Terrain Miscalculation 

 
•  Familiarity (breeds contempt?) 

 
•  Too difficult for the group or one person in the group. 

 
•  Good snow or hero snow making the terrain seem 

lower angled than it really is. 
 

•  Not seeing the severity of the consequences, confined 
runout zones are hard to see or trees/rocks that look to 
far away to hit. 
 

Common Errors 

 
Expert Halo 

 
•  Deferring safety to a leader without really knowing 

that leader’s true skill. 
 

•  Not speaking up due to shyness or discomfort even 
though you may know more about the current 
situation. 
 

•  Thinking someone else is thinking through decision 
when in reality everyone is “following”. 
 

Common Errors 

 
Information Overload  

Confirmation Bias 
 

•  If you want to see good conditions you will find 
evidence to support that wish. 
 

•  Reported good conditions or forecasts can  keep you 
from seeing reality if they are wrong.  
 

•  Using fancy words, concept and processes to justify a 
bad decision or find and focus on a positive sign. 

Common Errors 

 
Losing Focus on Changing Weather 

Conditions that are Stressing the Snow 
 

•  Weather is getting good this is sweet (too warm?) 

•  Snow is falling I’m getting wet, let’s get going. 
 

•  Slope is going into the shade and it’s getting late, let’s 
get going. 
 

Common Errors 

 
Underestimating the Uncertainty 

 
•  When I first started I was confused and scared 

 
•  The more I learned I felt like I had a handle on the 

hazard and was confident about my decisions 
 

•  The more experienced I got after my courses I became 
more conservative, unsure and concerned. 
 

Common Errors 
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Assessing  

Risk 

Assessing the Risk 

 

What Factors Affect Your Ability to Assess the Risk? 
Snow 

•  Early Season 
•  Shallow 
•  Persistent Problem 

 
Weather 

•  Visibility 
•  Cold or Wind 

Group 
•  Large (difficult to communicate) 
•  Not cohesive (communication, organization) 
•  No leadership (too much expertise, not enough expertise, expertise not taking 

charge) 
•  Just feels disorganized/dysfunctional 
•  Competition vibe 

 
Motivation 

•  Are you being blinded by the investment in time or money to get where you are and 
damn it you’re going to ski? Want to show a friend or partner a good time?  

 
 
 

Assessing the Risk 

Derailing Bias 
Seeing the Unseen  

 
Know You Are Bias 

  
 
•  Be introspective 
•  Understand your situation and how that can effect how 

you see things. 

Derailing Bias 

Debrief the Trip 
 

•   In risky situations, not all good decision lead to good 
outcomes, and not all bad decisions lead to bad 
outcomes. 
  

•  Could things have been done better? 
 

•  Did you get away with something? 
 

•  Use your previous debriefings to recognize current 
potential poor decisions before you carry them out. 
Try not to repeat mistakes.  Have I been in a situation 
like this before? When I debriefed it what did I say I 
should have done? 
 

Derailing Bias 
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Pre-mortem 

  
 
Imagine how the accident report that describes the situation 
you are in would sound if an accident did occur. Write it in 
your head, give yourself the 20/20 hindsight by projecting 
yourself into the future where a bad outcome has already 
occurred. 

Derailing Bias 

The Bad Outcome 
Rescue & Survival 

 
 

No Time To Waste 
 

If you survive the fall but end up buried you have 15 
minutes –– for your friends to find you and dig you out! 
  
  
 

The Bad Outcome 

Time in minutes 

% 
Recovered 

Alive 

Source: AAA 
(422 completely buried victims) 
 

 

If recovered within 15 minutes, 
chances of survival are almost 92% 

At 35 minutes, survival rate 
drops to 37% 

 D. Svela 

The Bad Outcome 

The Bad Outcome 

 
 

The Gear Is Not Enough 
 

•  Training in rescue is critical 
 

•  Practicing beacon search is not rescue training 
 

•  Modern beacons are easy, rescue is hard!!!! 
 

  
 

The Bad Outcome 
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You Cannot Rescue Someone that Does 
Not Survive the Fall or that is Buried 

More Than 6 Feet Deep   

The Bad Outcome  
 

 
 

“Of course you’ll hurt me. But this is the very condition of 
existence. To become spring, means accepting the risk of 
winter. To become presence, means accepting the risk of 

absence.”  
― Antoine de Saint-Exupéry 

The Bad Outcome 

www.chauvinguides.com/arcteryx-talk 


