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What are the Chances of an Avalanche 
Happening 

 

What are the Consequences of the Avalanche 

 

What is the Capability of the Team to Deal 
with a Poor Outcome 

 

Learn From Each Tour Regardless of How 
Well it Went  

What are the Chances of an 
Avalanche Happening 

What	are	the	Consequences	of	the	
Avalanche	
	

What	is	the	Capability	of	the	Team	to	
Deal	with	a	Poor	Outcome	
	

Learn	From	Each	Tour	Regardless	
of	How	Well	it	Went			
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What	are	the	Chances	of	an	Avalanche	Happening	
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Different  
Avalanche 
Problems  

DRY WET 
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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.  

Layering	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 
• Humidity? 
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Rain, Sun or Temperature 
Crust 

Surface Hoar 

T. Murphy 
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B. Pritchett 

Layering	From	Indirect	Weather		

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

• Air temperature 
• Snowpack depth 
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Faceting		

Faceting is common when:  
The snowpack is shallow  
and  
Air temperatures are cold  
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Rounding			

Rounding is common when:  

The snowpack is deep  
and  
Air temperatures are warm  

Snow	Climates		
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Snow	Climates		
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• Strengthen slowly (weeks to months) 
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Grain	Types:	Persistent	
 
•  Depth Hoar  
•  Surface Hoar  
•  Facets 
	
	
 
 
Often	associated	with	
a	continental	climate	

Bruce	Tremper	Movie	
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Avalanche	Problems	Movie	

Size	SIZE	

What	are	the	Consequences	of	the	Avalanche	
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Size - 
Relative to 

the Path 

Accounts for: 
 
• Horizontal Extent 

• Vertical Depth of Fracture 

• Volume 

• Runout Distance 

CAIC 

R1 
 

Very Small 

CAIC 
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R2 
 

Small 

CAIC 

R3 
 

Medium 

CAIC 
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R4 
 

Large 

CAIC 

R5 
 

Major or Maximum 

CAIC 
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D 1 

 Ben Pritchett 

Classification	By	Destructive	Potential		

D 2 

 AIARE File 
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D 2.5 

Photo: Jean Pavillard 

 T. Carter 

D 3 

 T. Carter 
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 CB Mountain Guides 

D 4 

D 5 

Mt. Huascaran, Peru 
AIARE File 
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May of 1970 an  
earthquake triggered an 
avalanche from 
Mt. Huascaran  
in Peru that 
wiped out the villages 
of Yungay and Ranrihirca. 
Approximately 19,000  
people were killed  
in that event. 

Terrain 
What	are	the	Chances	of	an	Avalanche	Happening	

What	are	the	Consequences	of	the	Avalanche	
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Avalanche	Research	and	Education	
American	Institute	for	

“Classic”	Avalanche	Path		

Avalanche	Research	and	Education	
American	Institute	for	Multiple	Start	Zones		
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Photo: Ryan Harvey 

Poorly	Defined	Avalanche	Path		

Start Zone Angle  
•  0° – 25o Infrequent wet snow avalanches and slush flows. 

•  25o – 30o Infrequent slabs in unstable conditions.  Those that 
do occur tend to be large.  
 

•  30o – 35o Slabs in very unstable conditions. 

•  35o – 45o Slab avalanches of all sizes and with 
most frequency.  

•  45o - 55° Frequent smaller slabs and sluffs. 

•  55° - 90° Avalanches are rare.  Frequent sluffs reduce slabs. 

! 
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GOS	Movie	
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Less than 30 degrees 
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30-35 Degrees 

T. Carter 

 J. Minier 

35+ Degrees 
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J. Kling 

55 Degrees 

L. Kennen 

Trigger	Points			
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Convex Roll 

T. Carter 

T. Carter 
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T. Carter 

J. Kling 
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Terrain Traps 

  

 T. Murphy 



12/1/20	

29	

AIARE Files 

J. Kling 
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Terrain	To	Map	

  Critical Terrain Observations 
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 D. Svela 

Incline is 30+ degrees 

Trigger points exist 
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AIARE Files 

Terrain Traps 

In the run-out? 

E. Siefer 



12/1/20	

34	

T. Murphy 

Is the terrain too challenging for the 
conditions and the group? 

If so, error correct early 
by choosing 

less hazardous terrain!  

Travel	Techniques	
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Travel	Techniques	
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Up	Hill	Link	

Common Natural Triggers 

• New Snow 
• Wind Driven Snow 
• Cornice Fall 
• Temperature Changes 
• Thawing 
• Sun 
• Rain 

Avalanche	Triggers		
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Avalanche	Triggers		

Common Human Triggers 

• Skiing 
• Snowboarding 
• Snowmobiling 
• Explosives 

Observe	

•  Weather 
•  Snow 
•  Avalanche Activity 
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S. Olson 

Observe 
Weather 

Weather 
	
1.   Builds	or	creates	the	snowpack	layers	
	
2.   Triggers	avalanches	
	
3.   Limits	visibility	
	
4.   Stresses	YOU	physically	and	mentally	
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Weather 

When was the last storm of 1 foot or 
more? 
 
What is the precipitation type and rate 

K. Fitch 

Weather 

Rain 
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Weather 
Blowing Snow 

Temperature  

T. Murphy 

Weather 
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D. Svela 

Sun / Solar Radiation 
Weather 

Cracking  
Whumpfing? 

B. Pritchett 

Snowpack 
Observe the 
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Snowpack  
 
Is it getting loaded? (Storm snow and/or wind?) 

J. Talbot 

Is there a stiff slab over lying weak layer? 

Snowpack 
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C. Zacharias 

Snowpack 
Are there persistent weak layers 

K. Bachman 

Is there any weak layer that can be 
triggered 20-85cm (8”- 36”) down? 

Snowpack 
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Observe Avalanche Activity 

When? 
Where? (Aspect/Elevation) 
How?  (Trigger) 
Type? (Loose/Slab) 
Size?  

T. Murphy 

 
Analysis of Your Situation 

 
•  When 
•  Why  
•  How  
•  Where 

 
 

Decision Making & Bias 
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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 
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How 
 
 

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

 

Decision Making & Bias 

 
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 
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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 
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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 
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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 

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 
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Know You Are Bias 

  
 
•  Be introspective 

•  Understand your situation and how that can effect how 
you see things. 

Derailing Bias 

 
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 
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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 

Case	Studies	
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