
1

Alaska Park Science, Volume 22, Issue 1

The wild lands of Alaska national parks 
are changing at a rapid pace due to the 
disproportionate increases in temperature 
at high latitudes (Gonzalez et al. 2018).  
Uncertainty about cumulative climate changes 
and how they will impact specific regions is one 
of the greatest challenges facing park managers 
who are charged with preserving these parks 
unimpaired for future generations. 

Climate has fundamentally shaped the 
landscape of these high-latitude parks, but now 
climate change is redefining them. Nothing is 
static in nature. These parks are continually 
changing, but what has become so prominent 
and disconcerting, is the rapid and accelerating 
rate of change. There is less sea ice, snow seasons 
are shorter, and temperatures both above 
and below ground are warmer (IPCC 2021, 
Markon et al. 2018). The ripple effects of these 
changes manifest in different ways across park 
landscapes and scientists and local communities 
are continuously gathering information and data 
to aid in climate adaptation planning efforts. 
Future changes will impact how land stewards 
will manage natural and cultural resources, 
food availability, and the fundamental aspects of 
living on land that is thawing beneath our feet. 

High-latitude environments dominated by 
snow and ice are particularly vulnerable to 
increases in temperature. Several parks in Alaska 

have average annual temperatures that hover near 
0°C and even small increases in temperatures 
could mean the difference between rain or 
snow, permafrost or thawed ground, glaciers 
or no glaciers. Crossing the 0°C threshold, the 
difference between liquid water rather than snow 
or ice, influences the health and abundance of 
plants and animals that live in the parks and the 
hydrologic systems that support them. 

The flora and fauna of the parks are 
contending with increases in temperature, 
shorter snow/ice seasons, longer thaw seasons, 
and increased disturbance in the form of fire 
and pests. These changes also impact the 
communities that call these places home. Parks 
have boundaries on maps, but nature transcends 
them. People, who have lived in and around 
these parks for thousands of years, depend 
on the caribou, moose, and fish that move 
across these lands. These people have deep 
connections to the land and their observations 
and experiences are critical to understanding 
local impacts. People who steward these lands 
and resources are monitoring changes to 
document and quantify the impacts of climate 
change. Park managers have prioritized science 
and climate change action as a top priority for 
the Alaska parks and use the data, the science, 
and the results to make informed decisions. The 
results of park-based science are transferred to 
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park visitors, local community residents, school 
kids, and the public generally by the front-line 
park staff who make the critical connection. 
The science is gathered locally but applicable 
globally.

 Alaska Climate Beyond Parks

The climate in Alaska varies tremendously, 
from the maritime parks along the Gulf of Alaska 
to the continental interior parks, to the Arctic 
parks along the Chukchi Sea. It is as complex and 
diverse as the climates of all 48 contiguous states 
combined (Shulski and Wendler 2007). Multiple 
mountain ranges, local topographic features, 
and proximity to the ocean are all factors that 
influence local temperature and precipitation 
patterns (Bieniek et al. 2012). Arctic sea ice 
extent and duration in the north, along with 
the north Pacific sea surface temperatures to 
the south, significantly influence the terrestrial 
air temperatures and weather extremes on 
adjacent land. There is less sea ice today than 
there was 30 years ago (NSIDC 2022). Arctic sea 
ice that lasts through the summer has decreased 
by 13% per decade since measurements 
began in 1979 (NOAA 2022a, NSIDC 2022). 
Ocean temperatures in the North Pacific have 
increased (NOAA 2022a). This combination 
leads to warmer air temperatures and increased 
moisture availability due to the longer ice-free 
seasons (Gonzalez et al. 2018, Swanson et al. 
2021). The darker land and ocean surfaces, 
now free of ice and snow for longer periods, 
absorb more of the sun’s energy,  and amplify 
the original warming. Alaska temperatures 
are warming at least twice as fast as the global 
average and the global climate models project 
an even warmer future (Markon et al. 2018). 

However, atmospheric and oceanic 
circulation patterns are not static. Extreme 
weather events, including floods, droughts, heat 
waves, and cold snaps occur when persistent 
weather patterns take hold and are slow to 
move or change. While the overall direction of 
change is toward warmer and wetter conditions, 
this does not preclude the possibility of drought 
in a temperate rain forest (Walston et al. 2023) 
or consecutive La Niña events that bring colder 
temperatures to Alaska (2020-2023; NOAA 
2022b).  Observed changes in temperature and 
precipitation have been non-monotonic over 
the last century, linked to atmospheric and 
oceanic circulation patterns that occur over 
annual, decadal, and multi-decadal time frames 
(Markon et al. 2018, Bieniek et al. 2014).

Preservation in Times of Change 

Park scientists, research scientists, and local 
communities are all striving to understand 
how climate change is playing out across 
the northern landscape. Future changes will 
impact how land stewards will manage natural 
and cultural resources, food availability, and 
the daunting challenge of living on a thawing 
landscape. This issue of Alaska Park Science will 
use several themes to present a review of the 
science and knowledge related to the rapidly 
changing landscape. 

•	 Crossing the zero-degree threshold: A 
summary of key findings that focus on 
how even a small increase in temperature 
has a profound impact in Alaska parks 
that are defined by snow and ice.    

•	 What happens when northern oceans 
get too warm: A collection of studies 
that couple long-term monitoring 
data with focused research studies 

to assess changes over time in 
marine ecosystems in and adjacent 
to national parks in Alaska. 

•	 How wildlife are responding to a 
warming climate:  A synthesis of 
the complex interactions between 
climate change, habitat, and wildlife 
across elevational and latitudinal 
ranges with observations from 
research and monitoring studies 
conducted in Alaska parks.

•	 Alaska’s changing vegetation processes 
and patterns: Plant responses to 
unprecedented levels of warming in 
the Far North: A reflective perspective 
from a park botanist on the observed 
changes in both the functional and 
structural changes in landscape 
level vegetation across park lands, 
based on decades of monitoring.  

•	 Using satellite imagery to detect the 
changing seasonality of river ice: 
River corridors provide access for 
the traditional harvest of local wild 
food resources. This research, using 
remote sensing mapping techniques, 
suggests that warmer temperatures from 
October through April are reducing the 
season of river ice travel on the Copper 
River in and adjacent to Wrangell-St. 
Elias National Park and Preserve.  

•	 Traditional knowledge of changes in 
winter conditions in Alaska’s Copper 
River Basin: In Alaska’s Copper 
River Basin, less reliable snow and 
ice have presented challenges for 
traditional wintertime activities such 
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as trapping, hunting, and gathering 
firewood. Elders shared their extensive 
knowledge and experience of change 
on the Copper River through a series 
of interviews compiled in this article.

•	 Stories yet told: Alaska’s cultural heritage 
in a time of unprecedented climate 
change:  A narrative describing some 
projects and initiatives underway – 
across parks in Alaska and in partnership 
with Alaskan communities – that 
respond to the impact of climate change 
on heritage sites and cultural resources.  

•	 Responding to the effects of climate 
change on subsistence in Alaska: This 
article describes the challenges climate 
change poses to subsistence harvests, 
ways subsistence users are adapting 
to change, and how the National 
Park Service can support continued 
subsistence opportunities in Alaska.

•	 Communicating science and inspiring 
hope: Relaying the science of climate 
change to the public is not only about the 
transfer of information, but also about 
inspiring the audience to appreciate and 
care about what the facts represent. The 
authors lay out a framework of effective 
communication that can provoke and 
encourage people to take action. 

•	 Planning for future climates at 
Wrangell-St. Elias: Mainstreaming 
park-based actions: Deciding how 
to act in the face of climate change 
can be overwhelming. Yet there are 
actions any park can take to integrate 
climate change considerations into their 

operations. This article describes how 
park managers can understand, adapt to, 
mitigate the causes of, and communicate 
with the public about climate change.

Our work to understand and manage the 
effects of a changing climate on natural and 
cultural resources,  infrastructure, and oper-
ations are core responsibilities of the National 
Park Service and rooted in our mission to 
protect parks and support visitor experience and 
enjoyment for present and future generations 
(NPS 2019). This collection of articles provides 
a glimpse of the science and communication 
related to climate change in the high-latitude 
national parks where temperatures are warming 
fast. It is not comprehensive, nor static, and 
we learn more each day. We encourage you to 
explore further.

 

The NPS Alaska Inventory and Monitoring climate 
monitoring program has more than 50 climate stations 
across 54 million acres of parklands in Alaska. The sites 
are strategically located at higher elevations to better 
understand mountain ecosystems. 
NPS/PETER KIRCHNER
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