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What are policy makers
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Register online by clicking on the website
What can we do? shown below this online poster

Experts & their topics:
« Glaciologist Dr. Andrew Fountain of PSU discusses his research of Cascade Mountain Glaciers
« Research Scientist Dr. Philip Mote of the University of Washington on observed and predicted

changes in the mountains of the Northwest and the levels of cuts in carbon emissions needed tp
stabilize climate

« Oregon State Representative Ben Cannon, Metro Councilor Rex Burkhelder , and Partland City
Commissioner Dan Saltzman efforts at state, regional, and city levels to offset global warming

- Patrick Mazza, co-author of award winning Stormy Weather: 101 Selutions to Glabal Climate
Change, will inform on actions we can individually take to move towards sustainability

« Jan Schaeffer of The Energy Trust of Oregon on incentive programs supporting low carbon
diet of the future

Bruce Ely of the Oregonian
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The relevance of Glaciers

Outburst Floods

Vatnajokull, 1996 White River Glacier, Mt. Hood



The relevance of Glaciers




The relevance of Glaciers

Robert Stallard Digital Vision




Global Changes in Air Temperature and Sea Level
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USGS Surveys of the West

. USGS explorations
make the first sci-
entific observations
of glaciers

-t

King Survey, Watkins photographer
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CLARENCE KiNe
Mount Shasta, CA
September 11, 1871

‘discovered’ the
first glacier in
the western states

"

o e i e " Hague ‘discovered’ "~
il e o - glaciers on Mt. Hood

C.E. Watkins, 1871



Glaciers in the American West
1:24,000

| 8303 glaciers

688 km?
(266 miles?)

US Forest Service lands

National Park Service lands

e Glaciers



Examples of glacier change over the past 100 years

Eliot Glacier, Mount Hood, OR

1901 photo of Eliot Glacier, north side of Mt. Hood By Harry Fielding Reid 2006 photo of Eliot Glacier By Darryl Lioyd

1901 2006

Provided by Darryl Lloyd



Benson Glacier
Wallowas, OR

1920 (H. Richardson) -

.

1992 (D. Jensen)

(courtesy USDA)



Grinnell Glacier

Lewis Range, Montana
Glacier National Park

1938 1998

-

T.J. Hileman




Darwin Glacier

Sierra Nevada
Kings Canyon Nat. Park

G.K.Gllbert

2003

Hassan Basagic



Andrews Glacier

Colorado Front Range
Rocky Mountain National Park

1938 1962




1960 USGS 2004 John Scurlock
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Current (2007) USGS topogr
and its depiction of South Cascade Glacier
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Current (2007) aerial photograph

of South Cascade Glacier. The map
on the previous image is really about
40 years out of date andhas not
kept up with climate change.
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US Geological Survey



Mass Change
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How glaciers work

Winter Summer
Show melt




Trends in Winter
Snowpack since 1950

(Mote et al., 2005)

Red — thinning April 1 snow packs
Blue — thickening April 1 snowpacks.

Consequently, we expect glaciers to retreat
except in the high Sierra.
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Glacier Area Change 1900 - 2003
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Local effects: Glaciers in the Northwest (Rainier) Area Decrease

with high elevations are receding more slowly than
others. Effect of increased snow above the local
freezing level. Sierra have different local effects.



Article from a California newspaper in 1940

Fifty-Seven Years in the Life of a Famous California Glacier

R.H. Anderson 1940

“...geologists believe that within 50 years these
ancient ice masses may disappear completely.”

Have to be careful with predictions.
The glaciers in the Sierra are very small and have retreated into protective
Niches (cirques) which contribute extra snow via avalanches and reduces

Chlar haatinAa throtinh lacal tannacaranhie echadmwina ae ~nalar nhnata



Fraction of Glacier Area Lost since 1900

The 60% loss in the Sierra despite local
snow gains in the region indicates that
Other processes are at work.
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Global Glacier Change
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Global Sea Level Rise
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the contribution
to global sea level
from Greenland.

A

1961-2003

1993-2003
IPCC SPM report 2007



Melting on the Greenland Ice Sheet

The red/orange
indicates the extent
of melting on the
Greenland Ice Sheet.

Arctic Impacts of Arctic Warming, Cambridge Press, 2004
Koni Steffen, University of Colorado



A new response:

INCREASED ICE FLOW
TO THE OCEAN

Howat et al., 2005, GRL, Helheim Glacier, Greenland




Melting Melting & Ice Flow

Its not just melting and water flow to the oceans, now it includes rapid ice flow to the oceans.
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Comparison between modeled and ohservations of temperature rise

since the year 1860
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Map Photos About Glaciers Bibliography Downloads About Us

Interactive Map Photos States With Glaciers Downloads

Web page

on the gIaC|ers Welcome to Glaciers of the American West Home Page
we study.
The purpose of this site is to collect and distribute data on the glaciers of the American West, exclusive of
Alaska. Glaciers are commonly found in Washington, Cregon, California, Montana, YWyoming, and
Colorado. Also, Mevada, Utah, and Idaho may lay claim to a few glaciers... maybe™

We have several motivations for creating this web page. First, glaciers are rapidly shrinking due to
climate warming. This is true not only for the American West, but for most other regions of the world as
wigll. Perhaps glaciers are the clearest expression of climate change. Second, assessment of glacier
cover and its change is important to regional stream flow and global sea level. Finally, glaciers are
fascinating landforms. Technically speaking they are minerals close to their melting point and small
changes in temperature change their phase from ice to water, or vice versa. And their flow behavior is
similar to paint. Under the right conditions they store information on past climates, which can be retrieved
and analyzed. Such studies have revolutionized our understanding of past climatic variations and provide
a glimpse of what can happen in the future. These topics are briefly discussed on various pages on this
site and links to other sites.

The glacier database and related information can be accessed from the menu on the navigation bar or

the "Interactive Map" link above. .
www.glaciers.us
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Appearances

Time/ABC/Stanford poll:

* About 85% of Americans say global
warming is happening...right

e But 65% think scientists disagree
about global warming...wrong

... The community of climate research scientists

are in broad agreement that humans are warming
the planet.
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