RESEARCH EXPERIENCES IN SOLID EARTH SCIENCE FOR STUDENTS

UNAVCO 100 Year Record of Glacier Retreat in North America
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Comparison with Sea Level Rise, Temperature Increase

Even though there are inter- annual variations, the sea level and temperature
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Glacier Length Change Observations Over the , : ,
Results Past F (gj furi gf the World Glaci show an increasing trend for the last 100 years (Figure 4).
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Global warming, characterized by a rise in the average 100
temperature Of the Eal’th’ S OCCAnNsS and atmosphere, haS The mass balance of each of the three glaciers showed high inter-annual variability, but
each glacier showed a trend of mass balance decrease overall (Figure 1). —*"Sea level
been a cause of concern around the world. One of the | — so

main causes of global warming 1s increased carbon 2 T ear ot ot i "\
dioxide (CO,) emission into the atmosphere. Some of the |
warming 1s natural. Glaciers grow and shrink 1n response
to changes 1n snowfall and air temperature, two :
atmospheric phenomena strongly impacted by global “leso 1960 1970 1980 1950 2000 2010 "oy
warming. Glacier mass balance, defined as the net gain or veer
loss of snow and 1ce over the course of the year, indicates 2.5 T—

a net positive or negative change on the size of the glacier, e 2R
and a warming climate will likely cause glacier shrinkage

and a negative change in mass balance. Glaciers losing
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1959-2005: Scientists ha.ve collected detailed | Table 1: Length data for the eight g g 5.00 i
measurements to determine the mass balance of glaciers, glaciers for which retreat distances 5 i }
which 1s the net gain or loss of snow and i1ce over the Measurement of annual glacial mass balance for South were measured comparing glacier g !
course of many years. Cascade glacier (Top), Wolverine glacier (Middle), and length on maps from 1957 and aerial g
2. Glacier Repeat Photographic Change Observations Gulkana glacier (Bottom). Trend lines are linear fits to the phOtOgraphS from 2000 to 2005. 2 En
1900-2010: we analyzed time-series photographs of 46 data. Glacier an | Tonicen | Glacier vear
. . . Name L.ocation IL.ength | decrease length
North American glaciers from the U.S. Geological Survey, Glacier Repeat Photographic Change Observations 1900-2010: (m) n) | Yncertainty Temperature increase: One deoree C in 100 vears
and the Glaciers of the American West Project (Figure 1). The photographic images show retreat in glaciers and also length Slue Washington | 4459 > 12 />0m P ' . d
. . . . McCall Alaska 8100 850 +/-75m
3. Glacier Length Change Observations Over the Past measure measurements of some North American glaciers decreased. West Gulkana | _Alaska 4520 520 +/=75m .
Few Centuries: We used two sets of measurements to Of the 46 glaciers we analyzed from aerial photographs 100% Temon Cresic | Alaska 7550 i7s +/-30m Conclusions
evaluate changes in the length of 12 North American showed glacial retreat Jolxehrome o Al P BN A Overall all the glaciers retreated over the last 100 years. The
glaciers through time (Figure 2). pearlake | Adaska 0320 1 S.000 1 —/=200m significance of the photo data is that it gives use more insight on
Muir Glacier/Glacier Bay National Park and Preserve, Alaska glaciers before the 1950° s when monitoring of most North American
“we Google Earth glaciers started. The length data of the eight glaciers for which retreat
(2000-2005) (left) and distances were measured comparing glacier length on maps from
the 1957 topo maps 1957 and aerial photographs from 2000 to 2005 show retreat over the
(right) used to measure last 50 years throughout Alaska. We determined from these data sets
glacier length decrease that glaciers are retreating since 1900 and are now retreating at a
for eight glaciers faster rate.
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Fig. 1. Photograph of the Muir Glacier from the
USGS Repeat Photography Project

Fig 2. Map of 12 North American
Glaciers




