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Geologic Hazards

debris flows
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US Forest Service lands

National Park Service lands

Glaciers

Glaciers in the American West
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Sierra Nevada
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Grinnell Glacier
Lewis Range, Montana
Glacier National Park

1938              1981                1998                  2006
T. Hileman C. Key                             D. Fagre K. Holzer

Courtesy Glacier National Park, US Geological Survey
Fountain, AGU 2007



Gannett Glacier,  WY
Meier, 1951

Fountain, AGU 2007



US Forest Service lands

National Park Service lands

Glaciers

66%
24%

30%

52%

40%

31%

Fraction of Glacier Area Lost since 1900

42%

25%
46%

Fountain, AGU 2007



Trends in Winter 
Snowpack since 1950 
(Mote et al., 2005)

Mote et al., 2005 Fountain, AGU 2007
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1949 - 2003 1949 - 2003

>3000m

2500-3000m

Red  = decreasing trend
Blue = increasing trend
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What’s happening in the Sierra Nevada?

Lyell, east lobe, Basagic, 2006

1. Steep (~30o) small glaciers avalanche snow.

2. Increasing  spring temperatures lengthen
ablation season
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Climatically Sensitive and Insensitive Glaciers
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US Forest Service lands

National Park Service lands

Glaciers
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Glaciers > 3000m
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and summer 
temperatures
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Conclusions

Glacier behavior is consistent with
broad climatic trends, however
identifying regional factors requires a 
local understanding of the climate and
glacier setting.

The role of local topography is 
Important to understanding the
spatially varying response of 
glaciers to climate change.

In general, regions of thermally
susceptible snowpacks (near the 
melting point) suffer from both in-
creases in winter and summer
temperature increases.  Whereas the
small but high elevation glaciers appear
to be responding to spring/summer
temperatures. 

Reid Glacier, Nt. Hood 
2007 John Scurlock
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South Cascade Glacier, WA
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