Becca Walker and Leigh Stearns

Instructors may have students calculate the amount of water that Helheim Glacier contributes to
global sea level instead of simply giving them the solution. The calculation involves basic
equations for area, volume, and unit conversions. They will need a calculator for exact results or
can make rough estimates of the values.

Part 1: How much water does Helheim Glacier contribute to global sea level?

In this exercise, you will calculate the amount of water that Helheim Glacier contributed to
global sea level between 2003 and 201 1. First, you will calculate the volume loss, then you will
determine how much sea level rises once that liquid flux is spread across the global ocean.
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Figure 1: A. Landsat image of Helheim Glacier. The red box illustrates the region where students
will calculate the volume change. B. Surface topography of Helheim Glacier. The red star shows
the location of the elevation time series in panel D (Stearns and Hamilton, 2007). C. GPS time
series showing vertical change since 2000 (Bevis et al., 2012). D. Time series of elevation from
2000 to 2011, (Csatho et al., 2014).
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Unit 4: Additional Calculations

First, we will calculate how much ice is added to the oceans. For simplicity, let us assume that all
the thinning on Helheim takes place uniformly over the box in Figure A. We will also assume
that the ice in the red box is thinning at the same rate as what is observed at the star in Figure B
(and shown in a time series in Figure D).

1. The red box in Figure A is 6 km x 60 km. The box area is

2. From Figure D, what was the elevation change from 2003 to 2011?

3. What is the volume of ice lost in the red box from 2003 to 2011?

4. The answer (#3) gives the volume of ice added to the oceans. Do we need to convert ice
volume to water volume or are they the same?
Same Not same

(If you are unsure about your answer, watch this YouTube video:
https://www.youtube.com/watch?v=aOCqHRpQh88)

5. The oceans have an area of roughly 361 million km2. Calculate how much sea level the
volume you calculated above (#3) added to the oceans between 2003 and 2011.

6. Calculate the sea level contribution per year.

7. Look at Figure D again. The calculated rate of sea level rise is the average from 2003 to
2011. During what time period did most of this change take place?
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Unit 4: Additional Calculations

8. What is the maximum rate of sea level rate of contribution (divide your answer in #5 by
the time you estimated in #7)?
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