LTEM Glacier Monitoring
In Denall



Modern Glaciation

1 million acres of Denall
are covered by glacier
|Ce (17% Of the Pal'k) i Denali National Park and Presefe

« All Denali glaciers are
valley glaciers (alpine)
or hanging glaciers.

* A majority of the larger
glaciers show evidence
of surging.




Past Glacial Extent
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Modern Glaciation

 Glaciers on the south
slope of the Alaska Range
are in a transitional

maritime climate (moderate
temps & more snow).

e Glaciers on the north
slope of the Alaska Range
are in a drier continental

climate (wider temp range & less
snow).

e The height of the crest of
the Alaska Range effects
glacier size.



LTEM Glacier Monitoring

 Objective: To detect and monitor
climate related changes in Denali’s
glaciers on a Park-wide scale.

Mass Balance - The net amount of show and ice
that is gained or lost by a glacier each year.

slce Dynamics - Changes in the motion and the
geometry of a glacier that are a result of
changes in mass balance.




Monitoring Strategy

Monitoring at three spatial scales:

Benchmark Glaciers - Intensive sampling on a
small glacier in each climatic region of the Park.
Allows the most accurate assessment of glacier
change.

Index Sites - “Regional” monitoring at key
locations on two large glaciers (on each side of
Mt. McKinley). Provides a regional correlation
with Benchmark Glacier data.

Remote Monitoring - Park-wide monitoring of
annual ELA’s and terminus positions using
satellite imagery or other remote sensing tools.
Uses Benchmark Glacier and Index Site data as
groundtruth.




Monitoring Parameters

Mass Balance m & lce Dynamics




Field Sampling Methods

Direct measurement of mass balance at index stakes:

«Snow sampling by depth an density coring.
*Snow depth probing.
eSnow pit stratigraphy & depth measurements.

*Direct measurement of ice surface height on
iIndex stakes.

Conventional surveying of index stake locations and
elevations.
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Benchmark Monitoring: East Fork Toklat Glacier
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Field Surveys on East Fork Toklat Glacier




Field Methods




Index Stake on East Fork Toklat Glacier




Monitoring Glacier Changes




East Fork Toklat Glacier: Surface Height Change 1997-'98

Longitudinal Elevation Profile

Elevation (meters above MSL)

97-5 97-6 97-8 97-9

Index Stakes — 1997 — 1998

Lower Glacier Upper Glacier

Elevation (meters above MSL)
Elevation (meters above MSL)

97-2 97-3 97-5 97-7 97-8 97-9

Index Stakes — 1997 ——1998 Index Stakes —1997 — 1998




East Fork Toklat Glacier: Ice Velocities 1997-'98

Annual Ice Motion vs. Elevation: 9/97 - 9/98
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Index Site Monitorin

Kahiltna Glacier
Study Area
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Kahiltha Glacier Index Site
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Traleika Glacier Index Site




Kahiltha Index Site Results 1991-'97

Mass Balance Surface Height
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Traleika Index Site Results 1991-'97

Mass Balance Surface Height
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Regional Equilibrium Line Altitudes

EQUILIBRIUM LINE ALTITUDES
ALASKA RANGE
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