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BASIC CLIMBING - CLASS # 3 
Snow Climbing and Avalanche Safety 

Class #3 Topics 

Snow Travel 

Mountain Weather

Avalanche Hazards

Field Trip Leader Q & A (Field Trip #3)

Assigned Reading (complete prior to Class #3)

Assigned Reading: Freedom Of The Hills 
  

     Camping, Food and Water                                             Ch 3 
    Snow Travel and Climbing                                             Ch 16 
     Avalanche Safety                                                           Ch 17 
     The Cycle of Snow                                                        Ch 27 
     Mountain Weather                                                         Ch 28 

Additional Resources The starting point for avalanche conditions, training, accident reports 
and links: 

Northwest weather and Avalanche Center (including forecast):  https://www.nwac.us 

Other resources: 
Northwest Avalanche Institute:   www.avalanche.org 

Also find more information: http://www.avalanche.org/~nac 

Mountain Forecast: https://www.mountain-forecast.com 

NOAA Weather Forecast: https://www.weather.gov/sew/Mountainforecast 

Canadian Avalanche Association:  http://www.avalanche.ca 

Books: 
Staying Alive in Avalanche Terrain by Bruce Tremper, Mountaineer Books, 2001 
Mountain Weather by Jeff Renner, Mountaineer Books 
The ABC of Avalanche Safety by E.R. LaChapelle, Mountaineer Books 

Kitsap Basic Climbing Course – Class 3 & Field Trip 3     Page !  2

https://www.nwac.us
http://www.avalanche.org
http://www.avalanche.org/~nac
https://www.mountain-forecast.com
https://www.weather.gov/sew/Mountainforecast
http://www.avalanche.ca/


SNOW TRAVEL & ICE-AXE TECHNIQUES 
 

Snow can be a blessing in wilderness travel.  Talus, brush, and logging slash are covered by consolidated 
snow, making travel much easier.  Snow bridges can also provide an easy way over streams and bogs. 
Selecting the route on snow depends on the season, weather, and whether the slope is facing the sun and/
or the wind, so there are several factors to consider in finding safe routes.  Natural hazards, such as moats 
around stumps, logs, trees and rocks, snow slump, unsafe snow bridge, crevasses or bergshrunds, 
avalanches, and cornices – one must be fully aware and observe conditions to safely travel the terrain.  
Changing temperature and wind can rapidly affect the snow conditions.  Be alert and observant to the en-
vironment around you as you travel. 
The techniques of snow travel are the same whether the snow lies high in the mountains or deep in the 
woods.  On steep slopes, you may need safeguards such as an ice axe, a hand line, or crampons.  With 
training and experience, you will recognize both the dangers and the advantages of the snow and learn to 
use the medium to make wilderness travel easier and more enjoyable. 

USING ICE AXE 
The ice axe is an essential item of equipment in snow travel.  The axe pick 
must be sharp in order to cut into 
hard snow and to grab the ice.  
Tape the adze or dull its corners 
to reduce getting wounded by it.  
Wrist loops are used to prevent 
the loss of your axe from acci-
dental dropping.  The axe can 
behave like a club or a toma-
hawk, however, if you have lost 
your grip on it, especially if the 
loop ‘leash’ is too long. 

When traveling on the trail or other terrain where self-arrest will not be needed for a fall, carry the ice axe 
as shown.  Do not hold the axe horizontally with the spike at your rear. This is to prevent injuring some-
one behind you and if you should fall forward, you won’t impale yourself on the pick or adze. 

There are two ways to grasp on an ice axe: self-arrest grip and self-belay 
grip.  The self-arrest grip should be used in situations where a fall is like-
ly to take place.  When traveling on moderate slopes ice axe should be 
carried in the uphill hand with the pick facing backwards (self-arrest 
grip) so that in the event of a slide the axe will 
be facing the proper way for self-arrest.   

SELF-BELAY: The self-belay technique is designed to stop a fall of slip before 
a self-arrest is required.  This involves gripping the head of the ice axe (with the 
self-arrest grip, not the self-belay shown) and thrusting it deep into the snow on 
the climber’s uphill side.  If a slip occurs, sink the axe deeper into the snow and 
grab the shaft at the snow level to hold the fall.  For travel on steep slopes, have 
both hands on your ice axe, and be ready for self-belay, and self-arrest if self-
belay fails.  

SNOW TRAVEL TECHNIQUES 
Best way to prevent a incident is to be alert for changing terrain and condition 
and rely on sound snow travel techniques such as using appropriate equipment 
(ice axe, crampons, helmet) before or as soon as you are on a terrain with the 
potential hazard, even for a short distance.  If you slip or fall try to prevent slid-
ing down with self-belay; and if it fails and you begin to slide down self-arrest 
immediately before you pick up a speed making it more difficult to control and stop the slide. 
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STEP-KICKING: When traveling upward on snow, step-kicking can save the total energy the party ex-
pense in creating a path.  The lead in the party kicks in fresh steps just deep enough to front half of boots 
if ascending straight up or half side of boots if traversing up diagonally.  The party travels the path single-
file, each improving the steps further as he/she follows.  It is important for the lead to space so everyone 
is comfortable.  Taking uncomfortably large steps for extended time can be tiring and exhausting.  When 
the lead is a little tired, he/she can step aside and let the next person take turn kicking in fresh steps. 
To prevent blowing out the steps, when stepping up to next step shift weight to uphill foot before lifting 
off the foot, and avoid pushing up with bottom foot or leaning toward the slope.  Kicking slightly angled 
into the bottom slope creates more secure steps.  It is not necessary to kick step multiple times since it 
will be reinforced by each person following. 

WALKING IN BALANCE: While you are ascending snow slope, keeping an extra point of contact (ice 
axe) until you are in a stable stance (in balance) helps you avoid falling.  The stance with the ice axe on 
the uphill side, and the uphill foot in front of the downhill foot, is IN BALANCE.  This is most stable 
with your body weight being evenly distributed on both feet.  The stance with uphill foot is trailing is 
OUT OF BALANCE and less stable.  Move you ice axe only when your feet are stationary and in balance 
assuring you always have at least two points of contact. 

DESCENDING CONCERN 
Changed conditions, or just plain steep slopes, require skill, not speed.  You may face in until the angle per-
mits heel holds while down stepping.  Use your ice axe to stabilize your body by holding it on the uphill side.  
Whether you are facing in or facing out, attempt to stand vertically to help compact the snow under foot.  
Leaning towards the slope changes the center of gravity, which tends to break out the steps, allowing you to 
slip and fall more easily. 
Plunge stepping is normally fast, and even exhilarating.  However, since your weight is multiplied on each 
down-step, you could break through a rock moat, or worse yet, to a stream tunnel.  Plunge stepping in crusty 
snow is therefore not advised.  Even delicate walking to avoid break-through, “post-holing,” is tiring, but will 
save you from scraping your shins. 
As you descend, be on look for locally changing snow condition 
and signs of potential hazard choose your route and techniques. 

PLUNGE-STEP  
Use in soft snow only! 
Lean slightly forward (never backwards).  Descend with stiff-
ened knees, putting your weight on (over) your descending heel 
to break the snow surface and to form a firm step. 

GLISSADE 
Standing or sitting glissades are rewarding and fun but can be hazardous. Before you 
decide to glissade consider snow condition, steepness of the slope and run-out.  Walk 
down instead if: 1) the surface is rough or icy; or 2) slope is too steep; or 3) there is no 
view of the run-out, or your snow patch ends at a rock pile and there is no safe run-out; 
or 4) you don’t feel safe and comfortable glissading. 
Wear gloves and long sleeves.  Never glissade wearing crampons or snowshoes.  Grab 
your ice axe in self-arrest position then turn your palm up; grab the shaft near the spike 
with other hand, and hold ice axe outboard of your body with the pick pointing away 
from your leg and the adze away from your face.  Stay in control at all times by steer-
ing and controlling the speed with your heels and the spike of your ice axe.  Arrest if 
you begin to go too fast to be in control.  Don’t glissade in close intervals so collisions 
can be avoided. 
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Sitting Glissade                      
Lean back slightly, lifting the soles of your feet, except to brake.  Use the spike and your 
heels to steer and control speed.  Keep your legs bent for better control.  The pick is pointed 
away from your body, not at your thigh or your groin.   Stay in control at all times and glis-
sade at a safe speed. 

Standing Glissade                   
Dig in your heels and use the spike of your axe to slow your descent.  The use of your body 
and feet as if you were parallel skiing will provide you with directional control.  The pick is 
point away from the groin area. 

CRAMPONS 
Crampons give additional traction and are useful when traveling on hard snow or ice.  It is imperative your 
crampons are appropriate for and fit your boots.  Before you leave home practice putting crampons on your 
boots and walk around your lawn to make sure they fit your boots snugly and do not slip off.  When traveling 
with crampons on keep your feet flat on the snow surface so that all points of the crampons have maximum 
penetration.  Space your feet sufficiently and take deliberate steps to avoid snagging a point on your gaiter or 
pants or gashing your leg or tripping.  If you must self-arrest a fall while you are wearing your crampons, lift 
your feet and use your knees to stop.  If snow build up on crampons in a sticky snow condition, use your ice 
axe to tap to clear the snow ball frequently so build up does not make walking difficult and dangerous.  If 
snow is soft you can travel safely without crampons. 

SELF-ARREST 
The main purpose of Self-Arrest is to stop your slide in snow.  You want to do it as quickly as possible before 
you build up momentum that will make stopping difficult or even impossible. 
Maintain alertness for fall consequences and mentally rehearse your responses.  Control both ends of your ice 
axe, or you could get the adze in your face or the spike in your thigh.  To stop a fall with no ice axe, drag your 
elbows and engage your toes (or KNEES if you are wearing CRAMPONS!) in the snow. PERSIST, WITH 
OR WITHOUT YOUR ICE AXE! 
The Basic Self-Arrest Position 
Face down. 
Feet down hill and spread for stability. 
Head of axe held firmly, close to shoulder with pick in snow. 
Spike of axe held near hips. 
Back arched, putting weight on shoulder and feet while lifting spike of 
axe clear of snow. 
If the spike jams into the snow, you can cartwheel or lose your grip on 
the axe. 
REMEMBER: Pulling up with your hand on the ice ax shaft helps to 
raise your torso. 
Refer to the Self-Arrest section of Chapter 16 in The Freedom of the 
Hills.   
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SNOW CAMPING 
Planning and Packing 
Spending nights in the wilderness requires more time planning on research of the areas and conditions and 
preparation for shelter, food, clothing and equipment.  Snow camping in winter condition requires far more 
thought in planning because of the potentially harsher weather conditions.  You may like to have comfort of 
home but since you will be carrying all on your back, you will want to streamline what you take with you 
without compromising your safety.  Plan with your team and coordinate shared equipments (tents, stove/fuel, 
water purification system, snow shovel, snow saw and other group gear).  Make a checklist of equipment, 
clothing, food and any shared or group equipment you are responsible for.  Refer to Chapter 3, Camping and 
Food, in The Freedom of the Hills. 
Try packing a few days before the trip to see if it all fits in.  Refer to the Freedom of the Hills on how to dis-
tribute weight in the pack.  Walk around with the loaded pack to see if it is within the weight you can carry 
comfortably for a long distance.  If all does not fit in the pack or the load is too heavy, go through the check-
list and identify what you can leave out, or substitute, without sacrificing safety to lighten the pack   (When 
you are back home make notes on your checklist of what worked and what you would improve; it will be 
extremely useful when you prepare for the next camping trip.) 
It is a good practice to try out any new (and rented) equipment, such as tent, stove, and water filter, while you 
are home so that you can make sure it is in working order and will be able to set it up quickly even after a 
long hike as the temperature drops..  Stoves that work well at lower elevations and moderate temperature may 
not work well at higher elevations and colder temperature. 

Clothing 
Your body basically acts as a furnace, producing heat through chemical reactions (food) and activity.  This 
heat is lost through conduction, convection, evaporation, radiation, and respiration.  As you increase your 
physical activity your body increases heat production; when you decrease or stop activity the body decreases 
heat production and start to lose heat.  You will need to add layer of clothing to insulate your body to stay 
warm.  When you activity level is low and the ambient temperature is low you will need many layers on.  In 
winter condition, your insulation layer may consist of two or more layers or be with more layers than in other 
seasons.  Try to put on additional layers before you become chilled since it is more difficult to get warmed up 
once your core temperature drops.  When you are ready to be active in the morning or after a break, take off 
layers until you feel just cool but not chilled, since your body will start producing heat and you want to avoid 
sweating too much. 

Food 
Try to take foods that are simple to prepare and require minimal clean-up.  Prepackage/repackage your food 
to save on bulk and weight.  “Carbo-loading” will give you a head start on your energy needs.  Be as creative 
as you’d like when planning your meals— but make sure they work at home before trying them out on a trip. 

• Breakfast: Often eaten cold to save time when camping.  Granola, granola bars, French rolls, muesli, 
cereals, bagels, and dried fruit are all good choices.  Instant oatmeal, cocoa, and herb tea are popular 
when taking the time to cook.  In cold weather condition, warm food and drinks can help you start 
the day warm.  Avoid caffeinated drinks (coffee, tea, etc.) when climbing, as these contribute to de-
hydration. 

• Lunch/Snack: Typically it is best to “snack” from breakfast until dinner—getting something to drink 
and munch at every stop.  Suggestion: Granola bars, French rolls, pemmican bars, gorp, peanut butter 
sandwiches, cheese and crackers, beef jerky, dried fruit, or bagels.  “Sport drinks” such as Gatorade,  
Nuun, ERG, etc. will help maintain needed body salts (“electrolytes”) as well as providing energy. 

• Dinner: Begin replenishing water supplies (internal as well as external) as soon as you get into camp.  
If melting snow, it may take 2-3 hours to refill all water bottles.  Cocoa, Gatorade, or hot Jell-O will 
add energy as well as fluids.  Herb tea or various drink flavorings are good for just rehydrating.  Food 
options are many and varied.  Freeze-dried foods are easy but expensive; quality is variable.  Many 
grocery-store items work well, either alone or when combined: Couscous meals, Top Ramen, instant 
soups, instant rice, dried or packaged meats, etc.  Be as creative as you’d like when planning your 
meals — but make sure they work at home (preparation-wise and taste-wise) before trying them out 
on a trip. 
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Camping 
If there is adequate amount of snow and time you can build snow shelters, such as igloo, snow cave and snow 
trench.  It takes more time to build but they are more secure and warmer in wintery condition than tents.  A 
tent for winter camping needs to withstand both wind and snow and it must have a roof line that allows snow 
to fall off.  Four-season tent generally meet these criteria.  A ground sheet can help protect tent floor (the 
snow underneath can turn to ice from your weight and body heat and sharp ice can tear the floor of the tent.)  
Anchor the tent using snow tent stakes or deadman anchors.  Refer to the Winter and Snow Camping section 
and the Sleeping Systems of Chapter 3 in The Freedom of the Hills. 
Some of the things to consider in choosing a winter snow camp. 

- Camping regulations 
- Other campers 
- Wind – avoid ridge tops and open area where wind can blow down tents or create drifts 
- Be aware of dead branches hanging in trees (“widow makers”) 
- Avoid low lying area where the coldest air will settle 
- Select sites that do not pose any risk from avalanches 
- Exposure – south facing areas will give longer days and more direct sunlight 
- Water availability (lakes or streams nearby) – should camp 200 ft or more from the body of water 

When the party arrives the camping location, there are many activities to be done: preparing platform for 
tents, setting up tents, building snow wall, designating water supply snow area, melting snow for water if no 
running water is available, filtering water, setting up “kitchen” (and dining area), preparing meals and setting 
up latrine (use blue bags for fecal material and carry out).  The team can work together and coordinate activi-
ties. 
Meal time and after meal get-together at the “dining area” is a good time for the party to discuss the plan and 
itinerary for the next day.  You may find, as many campers do, the evening get – together is one of the high-
lights of your trip.  Make sure everyone has adequate supply of water for next day and warm water bottles for 
his/her sleeping bag.  Water can be kept from freezing by burying in the snow. 

Sleeping Bag and Insulation Pads 
Refer to the The Sleeping Systems of Chapter 3 in The Freedom of the Hills. Sleeping bags for snow camping 
should be rated to temperature below what you will likely experience if you want to be comfortable.  A foam 
insulation pad is indispensable for sleeping a comfortable night on snow.  Your insulation pad should be at 
least 1/2” thick, or use two thinner pads, and it is best to use full length pads.  If the pad is not full length, 
supplement with a sit pad, extra clothing, pack, or climbing rope. 
Some tips on staying warm in your sleeping. 

- Eat proteins for dinner as the protein will be broken down more slowly so the heat will be released 
over a longer period of time. 

- Put water bottles with warm water into the sleeping bag.  Make sure they do not leak.  Some people 
bury their water bottle placed upside down in the snow.  The snow insulates against the cold and any 
ice forms on top away from the bottle cap. 

- Get warm before you get into your sleeping bag.  Do some jumping jacks, etc. 
- At the tent door, brush off any snow with a whisk broom so you don’t bring any snow to inside the 

tent. 
- Remove any wet/damp layers and replace them with dry ones, particularly socks.  Wear layers of dry 

clothes for the night. 
- Pre-warm your bag with your body (get it nice and toasty).  Place damp items in the sleeping bag 

with you near your trunk.  This will help dry them overnight. 
- Wear a hat, fleece booties, thin gloves and scarf around the neck to help keep you warm. 
- Sleep with your face out of the bag.  This reduces moisture build-up inside the bag. 

You will probably wake up a number of times during the night.  This is normal in cold weather.  Your body 
needs to change position to allow for circulation to compressed tissues and to move around a bit so that mus-
cle movement generates more heat.  If you are still cold, eat some protein to "stoke up your furnace." 
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With 10 or more hours in the tent, you are likely to need to urinate in the middle of the night.  Go for it! Oth-
erwise you won't get back to sleep, and your body is wasting energy keep all that extra fluid warm.  (You may 
want to use a “pee bottle” – make sure you mark it well.). 
It is useful to have a thermos of hot drink in each tent. 

Minimum Impact 
When leaving the camp site, work together to camouflage the camp site so that camping areas will be unde-
tectable after 2-3 inches of snow has fallen.  Pick up any trash, collapse snow structures, cover up discolored 
snow, and fill snow pits that can pose cave-in hazards for other visitors and wildlife. 

MOUNTAIN WEATHER 
Mountain weather is of primary concern to the mountain traveler. For a scrambler/climber, some knowl-
edge and understanding about mountain weather is more than just a convenience, it is a matter of safety 
both in summer and winter.  Weather is often the critical factor when making go or no go decisions before 
or during a scramble.  In Washington State, the variability of the weather makes knowledge and observa-
tion of it an essential part of mountaineering.   

Every member of a climb party should be aware of the weather, not just the leader.  Before every trip 
listen to the NOAA weather report on a weather radio or NOAA web site (https://www.weather.gov/sew/
Mountainforecast) or Mountain Weather (https://www.mountain-forecast.com/).  Checking RELIABLE 
weather forecasts, topped-off with a good understanding of mountain weather and avalanches can help to 
make for safer and more enjoyable outings.  To better understand weather, you should concentrate on in-
creasing your knowledge of: 

1. Regional weather patterns 
2. Effect of regional patterns on local mountain weather 
3. Recognize how each of the following indicate weather change: 

a) Sudden major change in wind direction 
b) Sudden temperature change 
c) Obvious barometric pressure changes 
d) Changes in cloud strata directions 
e) Cloud level rising/falling 

4. How these weather influences drive changes in the snow pack causing avalanches. 

       References: Weathering the Wilderness, by William F. Snyder  
The Avalanche Handbook, by US Forest Service 
Understanding Avalanches, by Doltz-Siler  
Mountain Weather, by Jeff Renner (published by The Mountaineers) 
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METEOROLOGICAL FUNDAMENTALS 
From: National Avalanche School, 1981. Reno, Nevada 
Some Rules of Thumb for Forecasting Mountain Weather Without Weather Maps 
1. Current weather reports on radio, Internet, and TV are still your best forecasts, day in and day out. 
2. Steadily falling barometric pressure usually indicates an approaching storm. 
3. The second night of a storm is usually the coldest. 
4. Cirrus clouds can precede a storm by 24 hours or more. (A ring around the moon is caused by thin 

cirrus.) 
5. Thickening and lowering clouds (usually approaching from the west) indicate an approaching storm. 
6. Thickening mountain wave clouds indicate increasing moisture and winds aloft and a possible ap-

proaching storm. 
7. Frontal passage is often indicated by the lowest point of the barograph trace, a wind shift, and the 

sudden appearance of heavily rimmed snow crystals or graupel. 
8. Steadily rising barometric pressure usually indicates clearing. 
9. There is little chance of precipitation continuing when barometric pressure is 30.10 inches or higher. 
10. Thinning and lifting clouds indicate clearing weather. 
11. When the temperature during a storm drops to 5 ºF or colder, snowfall will rapidly diminish. 
12. On clear and calm nights, valley temperatures will be colder than ridge-top temperatures. (Inversion) 
13. Valley fog clearing before noon indicates fair weather. 
14. Snow plumes on ridges and mountain wave clouds indicate strong winds at high elevations. 
15. If the wind veers with height (turns clockwise; e.g., southwest at ridge-top, northwest aloft), expect a 

warming trend.  If the wind backs with height (turns counterclockwise; e.g., west at ridge-top, south 
aloft), expect a cooling trend. 

16. If the wind veers with time (turns clockwise; e.g., south turning to west), expect mostly fair weather: 
low pressure is passing to the north.  If the wind backs with time (turns counterclockwise; e.g., 
northwest turning to southwest), expect snow: low pressure is passing to the south. 

17. Temperatures change 3-5 degrees Fahrenheit every 1000 feet in elevation change. 

Weather & Avalanche Forecast Phone Numbers 
NWAC Avalanche Hot Line  206-526-6677 
WA Dept. of Transportation Pass Report    1-888-766-4636 or 511  
WA Dept. of Transportation Pass Report Online  http://www.wsdot.com/traffic/passes/default.aspx 
North Bend Ranger District (Snoqualmie Pass) 425-888-1421 
Mt. Rainier National Park 360-569-2211 
Mt. Baker Ranger Station 360-856-5700 
Skykomish Ranger District (Stevens Pass) 360-677-2414 
Olympic National Park 360-565-3130 
Snoqualmie Enumclaw Ranger District 360-825-6585 
National Weather Service Report 206-526-6087 
Weather Broadcast Stations (Continuous 24 hour):  KHB-60 (162.55 MHz)  
 WXM-62 (162.475 MHz) NOAA Weather Radio 
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AVALANCHE HAZARD AWARENESS & AVOIDANCE 
Basic Principles of Avoiding and Surviving Avalanche  
Adapted from the 1996 Winter Travel manual 

Resources: 
∗ US Department of Agriculture & Forest Service Avalanche Information: https://www.fs.fed.us/visit/

know-before-you-go/avalanches   
∗ Northwest Avalanche Center at www.nwac.us  
Introduction 
Snow avalanches are complex, natural phenomena.  Experts do not fully understand all of their causes.  
No one can predict avalanche occurrences with certainty, but we know that avalanches can have a 
tremendous force and generally are life-threatening to snow travelers year-round. 
The more time you spend skiing, snowboarding, snow shoeing, snowmobiling, and enjoying other snow 
activities, the greater your chances are of being caught in an avalanche.  Knowledge can help you to avoid 
being caught in an avalanche.  Knowledge can also help you to survive in the unfortunate event that you 
are buried in one. 
The following general guidelines will help the thoughtful person develop good judgment about the pres-
ence and degree of avalanche danger. 
Play it safe.  Check the avalanche hazard forecast for the area in which you plan to travel.  Think about 
the changing weather over time and for your trip as well as terrain and snow pack conditions around you 
AND constantly update your assessment of the avalanche hazard! 
Snow Avalanches 
Avalanches are caused by unstable snow.  Snow that is not well bonded to a hillside, underlying snow 
layers, or to other snow crystals is considered unstable snow.  Weather, terrain, and the snow pack influ-
ence the potential for avalanches. 
Loose-snow avalanches start when unattached snow crystals slide down the slope.  These avalanches 
grow in size as they descend, forming an inverted ‘V’ or a ‘Λ’.  These are also 
called “point source” avalanches. 
Slab avalanches, on the other hand, start when a solid area of snow breaks loose 
all at once.  A well-defined fracture line shows where the moving snow broke 
away from more stable snow. 
Most people, who are caught in an avalanche, trigger the avalanche that catches 
them.  Their weight on the stressed snow is often enough to break the fragile 
bond holding it to the slope or to other snow layers.  This weight and its effect 
on the snow may be intensified by a fall or by machines such as snowmobiles. 

Terrain Factors       
Slope Steepness    Avalanches most frequently occur on slopes of 30 to 45 
degrees, but they can also release on slopes ranging between 25 to 65 de-
grees.  The diagram at right illustrates the slope angles where avalanches 
most commonly start.                        
Slope Profile     Dangerous slab avalanches are more likely to begin on    
convex (raised, or curving outward) slopes.  Short slopes may be as danger-
ous as long slopes, especially if an avalanche carries its victims over a cliff or 
into a gully, trees, rocks, or a crevasse.  Forty-two percent of all avalanche 
fatalities result from slides running less than a 300 feet (91 m) slope distance.        
Slope Aspect  North-facing slopes may be slower to stabilize than slopes facing in other directions.  
South-facing slopes are especially dangerous in the spring when heated by the sun.  Leeward slopes, the 
side away from the wind, are dangerous because this is where the snow collects and may form an unstable 
slab.  Windward slopes, the side facing the wind, generally have less snow, and are usually more stable.       
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Snow Cover Facts 
Snow Depth – Large rocks, trees and heavy brush help anchor the snow.  
Smooth, open slopes without these natural anchors are more dangerous.  
But, avalanches can start even among trees.  When the snow depth is 
sufficient to cover natural anchors, additional snow layers will slide 
more readily.  
Snow Layering – Make a habit of testing the layering and bonding of 
the snow structure around you by using a ski or probe poles.  Feel how 
the strength of the various snow layers changes as you push your probe 
through the snow pack.  
Do these relative-layering tests often, as you move from area to area, remembering that the snow structure 
and its stability can change significantly from slope to slope.  Pay particular attention to very weak or 
very strong layers buried beneath the surface snow.  The strong layers may act as a sliding surface for 
avalanches, especially if overlain by a weak layer.  If you are uncomfortable about what you feel (such as 
heavy snow over light snow), conduct further stability tests, such as ski cutting or snow pits to verify the 
condition. 
Old Snow Surface – It is important to know the condition of the old snow surface when trying to assess 
developing snow stability.  For example, cold snow falling on hard, re-frozen snow surfaces, such as sun 
or rain crusts, makes for a weak bond and a rapid increase in avalanche hazard. 
Weather Factors 
Changing Factors – Rapid change in weather conditions (wind, temperature, snow, rainfall) causes 
changes in the stability of the snow pack; therefore, be alert to weather changes.  Snow pack changes may 
adversely affect the cohesiveness of the layers of snow, or the forces on weak layers, thereby increasing 
the likelihood of an avalanche. 
Winds – Sustained winds of 15 mph or more, even during clear weather, may increase danger rapidly 
since winds can quickly redistribute large amounts of loose surface snow.  Snow plumes from ridges and 
peaks indicate that snow is being moved onto nearby leeward slopes, which can accumulate ten times as 
much wind-blown snow as nearby valley conditions.  Snow plumes are an indication of dangerous wind-
slab conditions on related lee slopes. 
Temperature – Cold temperatures tend to maintain an unstable snow pack, while warmer temperatures 
(near or above freezing) allow snow to “settle” or strengthen more quickly, thus making the snow pack 
more uniform and stable. 
Storms – A high percentage of avalanches occur shortly before, during, or after storms. 
Rate of Snowfall – Snow falling at the rate equal to or greater than one inch per hour increases avalanche 
danger rapidly. 
New Snow – Be alert to dangerous conditions with a foot or more of new snow.  Remember that snow 
depth may vary considerably with slope elevations and aspect over short distances. 
Wet Snow – Rainfall can rapidly weaken surface snow and overload buried, weak layers, sometimes caus-
ing avalanches to occur almost instantaneously with the start of rain.  Rain may also percolate through the 
snow until it reaches an ice layer.  The moisture can then lubricate the ice layer and produce large, wet-
slab avalanches.  During sustained rainfall, a series of avalanches may occur on the same slope as pro-
gressively deeper snow layers are weakened or stressed. 
Wet-slab avalanches are also produced in the spring by strong sunlight radiating through clouds, thereby 
melting and weakening the snow cover.  Sunny days, followed by clouds overnight, prevent the snow 
from re-freezing.  This causes dangerous avalanche conditions to develop the next day when temperatures 
rise. 
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General Conditions 
Old Slide Paths – Generally, avalanches re-occur in paths or chutes where they’ve occurred before.  Look 
for small trees that appear pushed-over or stunted from repeated slides with limbs broken off.  Avoid steep 
gullies and open slopes. 
Recent Avalanche Activity – If you see evidence of recent avalanches, suspect dangerous conditions - es-
pecially on other slopes having similar features. 
Sounds and Cracks – If the snow sounds hollow or goes ‘whump’, particularly on a leeward slope, condi-
tions are probably dangerous.  If the snow cracks and the crack spreads, this usually indicates the chances 
for slab avalanche are high. 
Elevation – Although avalanche danger generally increases with elevation, unusual weather conditions 
combined with local topography may occasionally reverse this relationship. 
Volcanic Peaks – On volcanic peaks above elevations of 8,000 to 10,000 ft (3,100 - 3,900 m) significant 
avalanche hazards may exist at any time of the year. 
Information – Check the local weather and avalanche forecasts.  NWAC and generally, NOAA weather 
radio will carry these forecasts when high or extreme hazard is expected.  You can also contact the US 
Forest Service or a ski area in the vicinity of your destination. 

Avalanche Hazards Danger Scale 
Avalanches don't happen by accident and most human involvement is a matter of choice, not chance. 
Most avalanche accidents are caused by slab avalanches which are triggered by the victim or a member of 
the victim's party. However, any avalanche may cause injury or death and even small slides may be dan-
gerous. Hence, always practice safe route finding skills, be aware of changing conditions, and carry ava-
lanche rescue gear. Learn and apply avalanche terrain analysis and snow stability evaluation techniques to 
help minimize your risk. Remember that avalanche danger rating levels are only general guidelines. Dis-
tinctions between geographic areas, elevations, slope aspect and slope angle are approximate and transi-
tion zones between dangers exist. No matter what the current avalanche danger there are avalanche-safe 
areas in the mountains.  

Table 4: US Danger Scale (1997) Source: https://avalanche.org/avalanche-encyclopedia/danger-scale/ 
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Route Selection and Precautions 
-The safest routes are on ridge tops and slightly on the windward side, 
away from cornices.  Windward slopes are usually safer than leeward 
slopes.  If you cannot travel on ridges, the next safest route is out in a val-
ley, far from avalanche paths and other slopes. 
-Avoid cornices.  Move towards ridge tops by detouring out of the path of 
cornice snow pack. 
-If you must cross a potentially dangerous slope, stay high and near the 
top.  If you see cracks, or avalanche fracture lines in the snow, avoid them 
and similar slopes.  
-Only one person at a time should cross a potentially dangerous slope.  
All other people in the party should watch.  Before crossing the slope, 
remove ski pole straps, ski safety straps, and loosen all equipment, 
(except small backpack, which can act as a floatation device) so they 
may be discarded should a slide be triggered.  Fasten all clothing, put 
on your hat and gloves, and raise your parka hood. 
-Each person in the party should carry, and know how to use, an ava-
lanche transceiver, sectional probe poles, and a shovel. 
-If you must ascend or descend a dangerous slope, go straight up or 
down; do not traverse back and forth across the slope.  Take advantage 
of dense timber, ridges, or rocky outcrops as “islands of safety.”  Use 
them for lunch and rest stops.  Spend as little time as possible on open 
slopes.  As the hazard increases, route selection becomes more impor-
tant. 

Avalanche Survival 
If You Are Caught in an Avalanche: 
• Discard all equipment and get off and move away from snowmobiles you may be riding. 
• Make swimming motions.  Try to stay on top; work your way to the side of the avalanche. 
• Before coming to a stop, get your hands in front of your face and make an air space in the snow.  If 

you know you are close to the surface, try to stick a hand or foot out of the snow so you can be easily 
found. 

• Try to remain calm, and breathe slowly. 
If You See Someone Caught in an Avalanche: 
• Mark the location where you last saw the victim. 
• Search directly down slope, below where the victim was last seen.  If the victim is not on the surface, 

scuff or probe the snow with a ski pole or probe pole, or use avalanche transceivers if the victim is 
wearing one. 

You Are the Victim’s Best Hope for Survival: 
• Do not desert the victim by going for help, unless help is only a few minutes away.  Remember, you 

must consider not only the time required for you to get help, but also the time required for help to re-
turn. 

First Aid: 
• Treat for suffocation, shock, impact injuries, and hypothermia. 
Time is the Key to Survival: 
• After 1/2 hour, the buried victim has only a 50 percent chance of surviving. 

Please note this is all basic avalanche awareness and it is highly suggested if you spend a lot of time in the back-
country during winter then more training is necessary for safety. Please consider an avalanche course -AIARE 1.  
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Key Points and Objectives Class 3 
Class Three - Snow Travel, Mountain Weather, Avalanche Awareness 

The following will be covered through course class, field trip practice and recommended reading. Use 
these objectives to prepare for the final exam. 

1. Snow Travel 
• Identify the parts of the ice axe. 
• Describe how to properly carry an ice axe.  Describe the two principal ways to grasp an ice axe.  

Describe the selfbelay technique.  Understand the basic techniques of snow travel: rest step, kick-
ing steps, direction of ascent, traversing, plunge stepping, glissading, and down climbing.  Ex-
plain what is meant by “climbing in balance”. 

• Discuss safety considerations in snow travel. 
• Explain the main purpose of self-arrest. 
• Describe the basic self-arrest position.  Note the position of the ice axe.  Explain when it is time 

to rope up on a snow climb.  Describe were to place the weakest/least skilled climber on a rope 
team.  Explain what the minimum recommended number of rope teams would make up a climb-
ing party on a glacier. 

• Name 3 types of snow anchors.  Describe how each is constructed. 
• Explain how to set up a carabiner ice axe belay.  When would you use it? 

2. Mountain Weather 
• Identify several regional weather patterns and explain their effect on local mountain weather. 
• Describe cloud cover clues for Northwest weather.  
• Explain how and when to gather weather info. prior to a climb.  Identify the resources you would 

use. 
• Explain what to do if you are caught out in a thunderstorm. 

3. Avalanche Awareness 
• Identify two types of avalanches.   
• Describe how the terrain, weather and snowpack influence the potential for avalanches. 
• Describe what precautions should be taken when crossing a potentially dangerous slope. 
• Explain what to do if you are caught in an avalanche.  
• Explain what to do if someone in your party is caught in an avalanche. 

4. Snow Camping and Shelters 
• Describe the type of shelters that can be used for a planned/unplanned snow overnight. 
• Describe a plan of action if the weather deteriorates and you are unable to return to the trailhead. 
• Explain what you can do to prepare yourself to survive an unplanned bivouac. 

5. Field Trip 2 Soft Snow 
• Explain how to tie in at the different positions on a rope team. 
• Understand the various techniques used to stop a fall. 
• Explain how to set up a snow camp. 
• Utilize route finding skills. 
• Assess the terrain for avalanche dangers. 
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Name:_________________________   Date:______________________ 

Basic Climbing Course- Class #3 Study Guide 

Snow Travel, Weather and Avalanche Safety 

1.   List three factors you would consider in selecting a route on snow. 

2. Why should you not lean in towards the slope when climbing on steep snow? 

3. Why is it not advisable to plunge step in crusty snow? 

4. When traveling roped on snow, what should all climbers do when they hear someone shout,  
“FALLING!”? 

5. What are crampons and when used? 

6. List two types of snow structures that could be used as shelter in an emergency. 

7. True or False.  On a clear, cold night, the temperature will be colder on a ridge top than in a 
valley. 

8. What does steadily falling barometric pressure indicate? 

9. What is the basic cause of an avalanche? 

10. When climbing or traveling in the mountains where there may be significant avalanche   
danger, what is the safest route? 
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FIELD TRIP #3 – SNOW CAMPING  
Snow Camping, Ice Axe Techniques, Snow Travel 

 & Roped Glacier Travel 

FIELD TRIP #3 – SNOW CAMPING

Time: See Administrative Section – Basic Climbing Course Schedule and confirm on 
Mountaineers website or with Lead Instructor 
This is an overnight trip.

Location: Mt. Rainier National Park,  Longmire Parking Lot        

Directions:
Go East on SR 512 to SR 7.  South on SR 7 to SR 706 in Elbe.  East on SR 706 
through Ashford to the Nisqually Entrance.  Pay entrance fee and continue on to 
Longmire.

Prerequisites:
▪ Class #1, 2, & 3 
▪ Field Trip #1 & #2

Assignments

▪ Reading: Freedom of the Hills 

Camping, Food and Water                                 Ch 3  
Snow Travel and Climbing                                Ch 16 

  Avalanche Safety                                               Ch 17 
                 The Cycle of Snow                                            Ch 27 
                 Mountain Weather                                             Ch 28 

▪ Study: Information contained in this section.

Purpose:

▪ Practice snow travel 
▪ Demonstrate ice-axe arrest proficiency 
▪ Practice snow anchor construction 
▪ Practice snow camping 
▪ Practice route finding on snow 
▪ Discuss avalanche hazard awareness 
▪ Practice roped glacier travel 
▪ Practice roped team arrests 
▪ Practice belays, boot axe, carabiner axe, & running belay  
▪ Practice crampon techniques 
▪ Kiwi Coil 
▪ Avalanche Awareness School with overview of beacon use and rescue

EQUIPMENT 
See Required Equipment FT 3 on the Equipment Matrix (Class 1)

Special Notes & Items
▪ Map: USGS map “Mt Rainier East”  
▪ Drivers need a current National Park Pass or pay National Park entrance fee 
▪ Vehicles must carry chains
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