Snow Studies 
Big Idea 
Snow can be around for up to 8 months out of 12 in the Yukon. It only makes sense that we know more about it. At first glance all snow looks the same however after conducting this snow study you will quickly realize just how many teachable moments and hidden in the snow pack. 
Materials
· Snow Study Kit
· Small thermometer 
· Spring scale 
· 100ml container

· Snow study multi-tool

· Pencil 

· Clipboard

· Small shovel
Time

  1-2 hours 
Audience 

Gr. 6-12
Content
The following protocols provide an in depth detail of snow studies. They include;

· observations and measurements of snow pack 
· identification and measurement of layers in the snow pack 
· temperature variations 
· calculations of the water equivalence of the snow pack 
These studies provide information about snow’s insulating qualities, the water that is stored in the snow pack, the changes that occur within the snow pack over a period of time, how the snow pack provides a special habitat of a variety of plants and animals, and the stability (avalanche risk) of the snow pack.

Snow pack studies

In northern climates, snow generally begins to fall and accumulate during the late fall and early winter and melt during the late winter and spring. There is considerable variation in the amount of snow that falls, accumulates, the periods of accumulation and ablation (melting), the amount of water equivalence in the snow and the amount of snow that sublimes (evaporates directly from the crystal forming vapour). 
The layer of accumulated snow behaves in a number of ways which affects climate. Snow reflects more sunlight than soils and snow acts as an insulator which keeps the soil from cooling. Snow acts as a water source that is released in the spring.
Snow Pit

A snow pit is dug in the snow to conduct these studies. It should have a smooth face that points away from direct sunlight. The pit should be large enough for two or three people to work in it. Locate snow pits in areas that have not been disturbed since the first snow fall and that will not disturb other snow studies. All observations and measurements will be made along the smooth wall surface.

Snow Layers 

Layers of different textures and types of snow form and change in the snow pack. Begin by gently pushing the snow card (IMAGE) vertically through the snow pack. You may be able to feel the layers more easily than you can see them. Identify the boundaries between each layer. Make a series of steps of each layer along the smooth face of the snow pit. Measure and record the thickness of each layer starting at the ground level. Draw a line across the data sheet at the corresponding height of the boundary layers. Count and record the number of layers.

Snow Temperature Variation

Snow insulates the ground and moderates the temperature changes between the air and the ground. Temperature measurements should be taken as soon as the snow pit has been dug. The thermometer should be carefully inserted to its full extent into the snow. Be careful, thermometers will break very easily when cold. Sufficient time should be allowed for the thermometer to equilibrate (approx. 3 minutes). Temperatures are taken at each identified layer in the snow pack. (IMAGE) Also record the air temperature in the shade. Record and plot these snow temperatures on the data chart. (IMAGE)
Snow Mass and Density (Water Equivalent)
Layer Measurement Method

Water is stored in the form of snow. The amount of H2O in the snow pack may change over time. Snow may be released to the atmosphere through sublimation. Snow may also melt and run off or be absorbed by the ground. The amount of water stored as snow is an important measure. Measuring the density of the snow pack layer by layer provides an equivalent to the amount of water stored in the snow pack. 

For example: The weight of 100 ml of snow is compared to the weight of 100 ml of water which is equal to 100 gm. This provides a water equivalent. Measurements using the 100 ml plastic container are made by pushing the container into the layer. (IMAGE) After the container has been pressed into the layer, use a flat surface (snow card) to cover the open surface while it is still in the snow layer. Remove the container and trim the ends so that the core is flush. Weigh the 100 ml snow core and container with the spring scale. Subtract the container weight from this to find the weight of just the snow. Calculate snow density by dividing the weight of snow(g) by 100 ml (the container volume). 

Essential Questions 
What implications does this snow pack have for wildlife? 
How can you account for the difference in temperature in the layers of the snowpack?

What use is snow pack information to hydrologist or those with a close relationship to the land? 
Assessment

Risk Management
· Attention should be given to frostbite. A snow study can take time to conduct. If it’s quite cold consider breaking the study up with more rigorous physical activity or distributing the tasks over a few days. 
· Snow studies with school groups should not be conducted where a risk of avalanche is present
Extensions 
· Sock Analysis 
*modified from GLOBE Snow Study Sheet created by Bob Sharp 
