Aniakchak National Monument &

Preserve

National Park Service
U.S. Department of the Interior

Alaska’s Shrinking Glaciers

Alaska is one of the most heavily glaciated areas in the world outside of the polar regions. Approximately 21,835
square miles of the state are covered in glaciers—an area nearly the size of West Virginia. Glaciers have shaped much
of Alaska’s landscape and continue to influence its lands, waters, and ecosystems. Because of their importance,
National Park Service scientists and partners measure glacier change. They have found that glaciers are shrinking in
area and volume over nearly all the state. From 1985 to 2020, glacier-covered area in Alaska decreased by 13%. Over
the same period, Aniakchak National Monument and Preserve also experienced a loss in its glacier-covered area. As
our climate continues to warm, these changes will continue to occur and likely accelerate, profoundly impacting the
landscape of Alaska and our parks for generations to come.

Glaciers in Aniakchak

Aniakchak National Monument and Preserve, on
the Alaska Peninsula, is one of nine national parks in
Alaska with glaciers. Aniakchak is one of the smallest
glaciated parks in the state and has one of the smallest
proportions of glacier-covered area (0.1%) (Figure 1).
Glacier cover in Aniakchak decreased by 14% from the
1950s to the 2000s, and our most recent study found a
decrease in area from 1985 to 2020 (Figure 2).

In Aniakchak, small glaciers sit on the rim of Aniakchak
Crater, an active caldera (Figure 3). The largest of
these glaciers is less than a square mile in area and
predominantly covered with volcanic ash, either from
eruptions within the caldera, or from one of the many
other nearby active volcanoes. While very small, the
glacier-covered area in Aniakchak is unique due to its
location in the caldera of an active volcano and frequent
exposure to volcanic debris.

The caldera formed approximately 3,700 years ago
and last erupted in 1931. The year before and after this
eruption, the geologist and Jesuit priest, Father Bernard
Hubbard, visited the caldera and wrote (in his book,
Mush, You Malamutes!) “Last year it was a plant, fish,
and animal world inside of a mountain where color
and variety abounded....Now it was the abomination
of desolation with everything blotted out. Glaciers and
snowfields all around the twenty-one-mile rim were
black.”
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Figure 1. Map of Aniakchak National Monument and Preserve
showing the glacier-covered area in white (in the western
portion of the park).
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Figure 2. Between 1985 and 2020, Aniakchak’s glacier-
covered area decreased by about 1 square mile (2.6 km?).
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Figure 3. As seen in this photograph from 1960, the small glacier
and snowfields cling to the north rim of the Aniakchak Caldera.
Photo credit: Austin Post, U.S. Geological Survey, University of
Washington Collection.

Statewide Glacier Change

Alaska’s high-latitude and high-elevation mountain
ranges have  historically had average annual
temperatures cold enough to sustain glaciers. However,
global air temperatures are increasing, and Alaska and
other high-latitude regions are warming faster than
the average global rate. Data from NOAA’s National
Centers for Environmental Information (ncei.noaa.gov)
indicate Alaska’s statewide average annual temperature
has been increasing by 0.6°F per decade since 1950. As
temperatures warm, the elevation at which snow and ice
remain frozen is getting higher, with more rain and less
snow at lower elevations. The effects are most visible at
a glacier’s lowest elevations, where most glacier termini
are rapidly retreating.

From 1985 to 2020, glacier-covered area in Alaska
decreased by 13%, or 3,253 square miles (8,425 km?).

For More Information

Loso, M. and others. 2014. Alaskan national park
glaciers—status and trends. Final report.

Roberts-Pierel, B. and others. 2022. Glacier-covered
area for the state of Alaska, 1985-2020, Version 1.
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Figure 4. Mean annual temperatures (1981-2010) in Alaska,
with park outlines in green. Note that the light and medium
orange-shaded areas indicate annual average temperatures
near the 32°F (0°C) freezing threshold—the area corresponding
to many glaciers. Data from PRISM Climate Group 2018.

Glaciers within national parks in the state (parks shown
in Figure 4, along with average annual temperatures)
decreased by 8% from the 1950s to the early 2000s.
From 1985 to 2020, the largest changes in glacier-
covered area in Alaska occurred at elevations of 2,625-
7,218 feet (800-2,200 m) and in southern Alaska—the
region that encompasses the greatest glacier-covered
area. Little change was seen in the relatively small
glaciers of the Brooks Range in northern Alaska.

Because of the importance of Alaska’s glaciers and
the implications of glacier loss, including for how we
manage parks, glacier monitoring and assessment will
continue to be a critical, ongoing activity of the National
Park Service and its partners.

Roberts-Pierel, B. and others. 2022. Changes over the
last 35 years in Alaska’s glaciated landscape: A novel
deep learning approach to mapping glaciers at fine

temporal granularity.

Peter Kirchner, NPS, Southwest Alaska 1&M Network, peter_kirchner@nps.gov

Michael Loso, NPS, Central and Southeast Alaska 1&M networks, michael_loso@nps.gov
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https://irma.nps.gov/DataStore/DownloadFile/512577
https://nsidc.org/data/g10040/versions/1
https://nsidc.org/data/g10040/versions/1
https://www.mdpi.com/2072-4292/14/18/4582
https://www.mdpi.com/2072-4292/14/18/4582
https://www.mdpi.com/2072-4292/14/18/4582
https://www.mdpi.com/2072-4292/14/18/4582

	Alaska’s Shrinking Glaciers
	Glaciers in Aniakchak
	Statewide Glacier Change
	For More Information
	Contacts





Accessibility Report





		Filename: 

		2023_AK Glaciers_ANIA_Final_11.14.2023_508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



