Geol – 320 






    Winter Snow Pack

The goal of this lab is to observe, describe, and quantify many of the characteristics of the present snow pack. The measurements you will make are similar to those made by researchers studying avalanches and the effect of snow cover on spring runoff and flooding. 

EQUIPMENT:

Thermometer

Clear ruler

Hand lens

Snow sampling tube (sawed off centrifuge tube)

Knife or spatula for trimming snow off sampling tube

Scale (balance)

Shovel

Tape measure

Get into groups of 3 and once we get to a good spot dig a snow pit big enough for 2 people to stand in. Dig all the way to the ground. The “measuring” wall of the pit should be vertical. The base or bottom of the snow pit is zero “0” for your measurements.

Measure the total snow pit depth.

Measure the temperature of the snow in the pit at 10 cm intervals. YOU SHOULD DO THIS IMMEDIATELY AFTER DIGGING THE PIT BECAUSE THE TEMPERATURE CAN CHANGE ONCE THE PIT IS OPENED!

Carefully look at the snow stratigraphy evident in the pit and divide the pit profile into layers that have the roughly same physical characteristics.

For each layer measure and record the snow hardness, snow grain shape and size, and layer density (see below).
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HARDNESS: use the chart and a minor amount of force with each penetrating object to estimate the snow hardness. A minor amount of force is equal to the same force used to push your cheek onto your teeth AND NOT HAVE IT HURT AT ALL.

Example: Using minor force I pushed at layer 3 with my fist and it didn’t enter layer 3. I then pushed with 3-4 fingers and they readily went into layer 3, so layer 3 is soft
GRAIN SHAPE AND SIZE: use the charts and your hand lens and ruler to make these measurements.

DENSITY: measure the dimensions of your snow sampling tube and determine its volume:  Vc = π r2 h  -- will be easiest if you do it in cm. 

Weigh your snow sampling tube when it’s empty and dry; this is the tare value and should be subtracted from any subsequent measurements.

Push the sampling tube into the snow pack to completely fill the tube WITHOUT compacting the snow within it. Use a knife to trim the excess snow off the tube.

Weight the loaded tube and determine the mass of the snow.

Divide this by the volume to determine the density. Remember the density of liquid water is ~1.0 g/cm3  -- your densities should be considerably less than that.

WATER EQUIVALENT: calculate the water equivalent for each layer by multiplying each layers specific gravity (unit-less – snow density / density of pure water) by the layer thickness. This is the depth of water that would result if a given layer was instantaneously melted.

HAND IN: 1) Completed data sheets from your field measurements, 2) a snow stratigraphic section (0 at bottom) of your snow profile showing the different layer thicknesses and properties – there are lots of ways to do this, be creative - feel free to use computer graphic programs like Powerpoint, CorelDraw, or Adobe Illustrator 3) a calculation of the snow water equivalent for the entire snow pack, and 4) answers to the following questions:

1) How representative is your snow pit data for the entire snow pack around the Gunnison Basin. What factors cause snow depth, density, etc. to vary?

2) Estimate the uncertainty associated with your snow density and snow water equivalent measurements.
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