Benchmark Glaciers

	The U.S. Geological Survey (USGS) operates a long-term "benchmark" glacier program to monitor climate, glacier geometry, glacier thickness, glacier motion, and stream runoff. The data collected are used to understand glacier-related hydrologic processes and improve the quantitative prediction of water resources, glacier-related hazards, and the consequences of climate change .  The monitor records the net thickness which is a balance between accumulation of ice to ablation (melting).
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Gulkana Glacier




Wolverine Glacier




South Cascade Glacier







Using the data table on the back, make a triple line graph that will show the changes in glacier thickness for all three glaciers over the 40 year record from 1965 to 2005.  Answer the questions in complete sentences after you have finished the graph.  Be sure to make a key for the graph using a different color line for each glacier, and to title and label the graph correctly.
Changes in Glacier Thickness in Meters
	Year
	Gulkana Glacier
	Wolverine Glacier
	South Cascade Glacier

	1965
	0
	0
	1.5

	1966
	0
	-1
	-1

	1967
	.5
	-3
	-2

	1968
	0
	-3.5
	-2

	1969
	-1
	-4.5
	-2.5

	1970
	-.5
	-3
	-3

	1971
	0
	-2.75
	-2.5

	1972
	-.5
	-4
	-1.5

	1973
	1
	-4
	-2

	1974
	-1
	-6
	-1.5

	1975
	-1.5
	-6.5
	-1.5

	1976
	-2
	-7
	-.5

	1977
	-2.5
	-6
	-2

	1978
	-3
	-5.5
	-2.5

	1979
	-3.5
	-6.5
	-4

	1980
	-3.5
	-4.5
	-5

	1981
	-3.5
	-2.5
	-6

	1982
	-3.5
	-3
	-5.5

	1983
	-3.5
	-2.75
	-7

	1984
	-3
	-3
	-7

	1985
	-3
	-2.75
	-8

	1986
	-3
	-3
	-8.5

	1987
	-3.5
	-1.75
	-10

	1988
	-3.75
	0
	-11

	1989
	-4
	-1.75
	-12.5

	1990
	-4.5
	-4.5
	-13

	1991
	-4.5
	-5
	-13

	1992
	-4.5
	-5.25-6
	-14.5

	1993
	-6.5
	-6.5
	-15.5

	1994
	-7.5
	-6.75
	--17

	1995
	-8
	-7
	-18

	1996
	-8.5
	-7.5
	-17.5

	1997
	-10
	-10
	-17

	1998
	-11
	-10
	-19

	1999
	-12.5
	-11
	-18

	2000
	-12.5
	-12
	-17.5

	2001
	-12.75
	-11.5
	-19

	2002
	-13
	-12
	-18

	2003
	-13
	-11.5
	-21

	2004
	-16
	-12
	-23

	2005
	-17
	-14.5
	-25



Which glacier has the greatest thickness loss over the last 40 years?


Which glacier has the least thickness loss?


Make a hypothesis (using If…then…because) to explain how glacier location affects the thickness loss over time.


How does yearly accumulation and ablation affect the net thickness balance?


What do you think is causing the trend shown on your graph?


What are some long term consequences that may occur if these trends continue?


How do you think this trend  could be slowed or even reversed?








