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Project - Glacier Flow

Gwen and Harry are two glaciologists who are asgarch station 1 km from the head of
a glacier (Figure 1) in a straight valley in thes€ades late in September.

Before hiking in to the station, they had noticedaomap that the glacier appears to have
a uniform width of 350 m everywhere upstream fréweirt station.

They have carried out a survey of the glacier depthg ice-penetrating radar. Although
they found a very deep spot about 500 m upstream fheir research station (see the
longitudinal section), the valley bottom is reladiy flat adjacent to the station, as shown
in the cross section.

Gwen and Harry left a pole in the center of theigiaadjacent to their station, and they
measured its location with GPS. Unfortunatelyyttien't have time to stick around long
enough to measure the displacement of the poiedadlie flow speed of the ice at the
glacier surface this year. So they make a bet; hvbfdhem can best estimate how fast
the ice is moving at the surface there? Next wehen the pole has moved a measurable
distance, they will use GPS to locate the new fmositf the pole, and then they will be
able to tell who won the bet.

(1) Harry goes out the next morning with a long steebp, and he walks up to the
head of the glacier. As he goes, he pokes the gtoba into the snow and he
measures the depth at which he hits the hard fayerthe previous summer. In
several places, he digs down to that depth andunesghe snow-density profile.
He goes back to the station and converts his diégtiity data into an ice-
equivalent thickness at each point (see Figur&iZn he works out how fast he
thinks the glacier is moving at the stake.

How does he do it? (i.e. explain his method).
Repeat his calculations to find his answer.

(2) Gwen goes out the next morning and measuregldiceer slope at the pole. She
gets 7. She figures that in the Cascades, about halfibtéon at the surface is
due to sliding, and the other half is due to indéareformation. She goes back to
the station and calculates a velocity for the pole.

How does she do it?
Repeat her calculations to find her answer.
What would her answer be if the glacier was acguEHO m thick?

(3) Comparison of their methods:
Why might Gwen and Harry's answers be different?
What are the strengths and weaknesses of the ds&th




Figure 1: Geometry of Gwen and Harry’s glacier,\wwndrom GPS and ice-penetrating
radar surveys.
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Figure 2: Harry’'s data set from probing the snowtdeand measuring density.



