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the view from space Columbia Glacier — A tidewater glacier

For decades now glaciers all around the world have
been retreating, a phenomenon directly linked with
climate change.

The retreat of several tidewater glaciers, which are
glaciers ending in the sea, is very spectacular.
Tidewater glaciers exist in Alaska, in Patagonia and
along the coasts of Greenland. These glaciers end
directly at sea level, therefore their environment is
relatively warm during summer. As a consequence,
the end zones of these glaciers are among the
fastest flowing ice streams on Earth. Their lower
end floats on the water of the sea and follows the
tidal movement. This movement enhances the
formation of cracks and of the calving of icebergs
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— 2011 A The Columbia Glacier is located in Alaska.
Descending from more than 3000 meters above
sea level, it flows into the Prince William Sound at
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the 1980ies it has retreated by more than 20
kilometres.

The Columbia glacier shows that the combination
of different effects can lead to a highly dynamical
evolution. At the beginning, the nose of the glacier
was supported by the gravel of the end moraine.
After the initial phase of the retreat it floated on
water, making the tidal forces more effective and
thus increasing the speed of the retreat, even more
so as this allowed warmer water from the ocean to
flow under the ice.

1986-07-28, Landsat 5

Exercises

o Look at the satellite image from 1986. Describe the structures you can identify in the image. Where
are mountains, glaciers, water bodies, vegetated areas?

o Now look at the satellite image from 2019 and describe the changes in the glaciers. Is only the
glacier tongue shrinking? Can you identify other changes, e.g. in the vegetation cover?

o Look at the glacier rim lines overlaid onto the 2019 image and estimate the extent of the glacier
retreat using the scale bar in the image.

e Have a look at the open water surface. What can you say about the colours of the water surface?
Which reasons can you imagine for the visible differences?

13 b

v ©




@ esa SCHOOL ATLAS (LI04.1

the view from space Columbia Glacier — A tidewater glacier

Additional Material

View of the glacier rim [photograph: U.S. Fish and Wildlife Service, 2013]

Links and Sources

e ESA Video:
https://www.esa.int/ESA_Multimedia/Videos/2018/05/Earth_from_Space_Columbia_Glacier

o ESA Satellite Image: https://www.esa.int/ESA_Multimedia/Tmages/2018/05/Columbia_Glacier

e NASA Animation: https://earthobservatory.nasa.gov/world-of-change/ColumbiaGlacier
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