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Headlines

e The Alaska Arctic Observatory and Knowledge Hub (AAOKH) works with a network of coastal
Indigenous observers to document long-term and holistic observations of environmental change
and impacts in northern Alaska.

e Recently, Indigenous observers have noted sea ice loss, warmer air and ocean temperatures,
changing wind patterns, and increased intensity and frequency of coastal storms that contribute
to flooding and erosion.

e Indigenous observers also document local-scale impacts of environmental changes to
community and cultural infrastructure, traditional harvests and activities, and travel safety
across the land and sea.

e Applying and centering Indigenous perspectives and observations of Arctic change in decision-
making can lead to more inclusive, equitable, and community-led responses.

Introduction

“What is a key environmental change in your community that you want people to know
about?” “The sea ice and permafrost are melting too fast.”

—Joe Mello Leavitt [Iiupiat], Utgiagvik (AAOKH 2023).

Numerous lines of evidence indicate how climate change is unfolding in the Arctic (see essay Executive
Summary). Understanding and responding to these changes, many of which impact coastal Indigenous
communities, can be strengthened by the inclusion of community-based observations. Community-
based observations provide a local perspective not available through conventional scientific methods
alone and can fill existing spatial or temporal knowledge gaps (Danielsen et al. 2020; Eicken et al. 2021).

The Alaska Arctic Observatory and Knowledge Hub (AAOKH) is a collaboration between university
scientists and a network of Ifiupiaq observers in northern Alaska coastal communities (Fig. 1). AAOKH
(pronounced “A-OK”) provides long-term documentation of weather, ocean, sea ice, and landscape
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conditions and context to wildlife, harvesting, and cultural and community activities (e.g., Fig. 2) by
creating space for Indigenous Knowledge holders to share their expertise and observations of
environmental change. The primary objectives of AAOKH, determined by the observers, are to sustain
Arctic Indigenous observing, support Indigenous scholarship, and apply observations to inform decision-
making in response to environmental change (Hauser et al. 2023). Here, we describe themes in
environmental changes observed across the AAOKH network. We also describe our overall efforts to
increase knowledge exchange, leveraging our experiences combining scientific measurements with
observations to create relevant data products that can directly support community priorities (Hauser et
al. 2023).
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Fig. 1. Map of AAOKH communities included in this synthesis of recent observing themes.



NOAA Technical Report OAR ARC; 23-11 Arctic Report Card 2023

e ™% P S TSRS S
Fig. 2. Under clear skies with blowing winds, crews in Point Hope, Alaska are at the shorefast sea ice edge for the
spring whaling season. On 7 April 2023, Guy Norman Omnik reported “-11°F, mostly cloudy, north winds 10 mph.
Poyuagpanguu! — first [bowhead] whale sighting.” Photo credit: Guy Norman Omnik

Observations are the foundation of the AAOKH Network

“Global warming is happening. It is affecting different villages in different ways. I collect
observations...this is an important tool for the future”... “We can look back on these
observations in years to come...[and] compare if there are any dramatic changes.”

— Guy Norman Omnik [Ifiupiat], Point Hope, shared December 2020 (quoted in Hauser
et al. 2023)

Arctic coastal communities have long recognized that sea ice conditions are changing. The ocean is
freezing later in fall and melting earlier in spring, shorefast sea ice is less stable, and thick multiyear sea
ice is harder to find (see essay Sea Ice). Overall, conditions are considered less predictable (Hauser et al.
2021). Several themes of physical environmental changes have been reported by AAOKH observers,
including warmer air and ocean temperatures, shifts in prevailing wind direction and intensity, and
increasing frequency of coastal storms, all of which affect community subsistence calendars and
infrastructure (Glenn et al. 2022).
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Fall storms were a key observing theme among AAOKH communities in 2022-23. Lack of sea ice makes
coastal communities more vulnerable to storm impacts, as noted by Bobby Schaeffer in Kotzebue and
Billy Adams in Utqgiagvik:

“We had three strong storms. The July 18 storm had the strongest winds. Southwest
winds to 50 mph brought in a storm surge that set the record... Wind, huge surf and a lot
of rain. The second storm hit us on July 28 and Merbok on September 14 [to 18]... | think
we lost more earth to the ocean than ever before.”

— Bobby Schaeffer [lfiupiat], Kotzebue, September 2022 (AAOKH 2023, see Fig. 3).
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Fig. 3. Flooding in the low-lying areas in Kotzebue in October 2022, as describe
Schaeffer. Photo credit: Isabelle Mendenhall

“The storm like this reminds us the true power of nature! Erosion, west winds, waves and
high water levels were key factors in this storm. The winds were not as high as we
thought they were predicted to be but all the other factors were in line to cause
significant damage. We hope to be much more prepared as we should take notes and
learn from this.”

— Billy Adams [Ifiupiat], Utgiagvik, 10 October 2022 (AAOKH 2023).

Storms, and associated flooding or erosion, impact roads and buildings and also cultural infrastructure,
such as community ice cellars, which are critical to Indigenous food security (Fig. 4).
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Fig. 4. Coastal erosion in Utgiagvik, including the loss of an ice cellar in July 2023, as observed by Billy Adams,
“erosion continues to wash away our coasts and important historical landmarks and where family members [have]
cellars and ancient dwellings.” Photo credit: Billy Adams

Weather and temperature changes in turn affect the animals and their ecosystem, as noted by Carla
SimsKayotuk and Billy Adams. This includes temporal shifts in location and abundance of various
subsistence resources, including fish, waterfowl, caribou, and marine mammals (Glenn et al. 2022).

“Wind, fog, rain and sun today. Still a bit too rough to go whaling. Bears are keeping the
community busy. Feels like 28. Winds are down to 10 NE.” “Very strong winds out of the
east. Gusting to 45, making it feel like 22. Lagoon and ocean are both very rough and
whitecaps. High count of polar bears is 48 around our area.”

— Carla SimsKayotuk [Ifiupiat], Kaktovik, 14-17 September 2022 (Fig. 5).
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Fig. 5. Carla SimsKayotuk emphasizes that an increased abundance of polar bears near Kaktovik is a recent change.
After a week of rough waters for local whalers and a spike in polar bear numbers, she reports: “What a beautiful

day, hardly any wind, the waves died down, sun was shining, the whalers went out! Feels like 41. No ice mirage but
water mirage and rollers in the ocean.”- Carla SimsKayotuk [Ifiupiat] Kaktovik, September 2022. Photo credit: Carla

SimsKayotuk

“The westerly winds have been consistent since late January, this has brought in the pack
ice up against the shorefast ice. The east side of Pt. Barrow has been the area of open
water making it a productive area for animals.

— Billy Adams [Ifiupiat], Utqgiagvik, 11 March 2023 (Fig. 6)
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Fig. 6. “We had lots of west winds that changed a lot of things that came in January all the way to March. It
opened up the Beaufort side of the ocean and many of the bears were using that side... | responded to about 40
polar bears calls. We had lots of animals. Very hefty animals. Especially the ringed seals, the polar bears, | hunt a
lot on the ice and that’s what | saw. Lots of healthy young animals. Also lots of young bearded seals showed up. The
hunting was very good, despite the conditions we had, the storms and different winds and sustained west winds for
a long time. But animals figure out what they need to do.” — Billy Adams [lfiupiat] Utqgiagvik, shared August 2023.
Photo credit: Billy Adams

Observations can inform decision-making

“I think it is really important that our observations are being used by tribes for planning
purposes. What about documenting storms or supporting food security? We are
documenting these observations for the first time. How can tribes use our observations
for planning?“

— Bobby Schaeffer [Ifiupiat], Kotzebue, shared 30 November 2022

An increasing emphasis of AAOKH is to build connections across regional, national, and international
scales, with entities such as wildlife co-management organizations, tribal governments, and federal
agencies that could use observations to support decision-making. Through long-term community-based
observing, local knowledge and observations can be applied to decision-making regarding Indigenous
peoples, communities, and the land and resources on which they depend and thrive, leading to more
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sustainable and effective approaches to resource management and climate change adaptation (e.g.,
Carothers et al. 2021). For example, regular sea ice and weather observations help improve remotely-
sensed data interpretation, which can lead to better forecasts and climate models (e.g., Fox et al. 2020;
Simonee et al. 2021). Observer reports also inform hunters or travelers going out on the ocean or sea ice
(e.g., Druckenmiller et al. 2013). Similarly, observations of fish or wildlife presence, abundance, location,
body condition, and other information can be used to elevate the use of Indigenous data in wildlife co-
management decision-making about how and when Indigenous people can legally harvest their
traditional foods (e.g., Breton-Honeyman et al. 2021).

Collaboration to achieve a shared vision moving forward

“I think the most important thing is that we’ve fostered a level of trust among our
community members and the scientific community... So if we could keep it going, if we
have the funding to do it, and keep the trust of our communities with them. Otherwise
we’ll start over again and they’ll have to gain their trust again, and that could be
another hurdle, and that could take away from valuable time that we could be doing
towards research.”

— Noah Naylor [Ifiupiat], Kotzebue, AAOKH Steering Group member (quoted in Hauser
et al. 2023)

Complementing Indigenous Knowledge and observations with scientific research enhances our
understanding of Arctic environmental change, promotes holistic approaches to observing, and helps to
identify strategies for adaptation that are rooted in local priorities. AAOKH’s network and organizational
structure intentionally creates space for knowledge exchange and feedback on program activities and
research products. This dialogue between university researchers and Indigenous Knowledge holders
helps to establish shared understandings about Arctic environmental change and particularly impacts to
Indigenous communities. These shared understandings are the foundation on which AAOKH will move
forward, sustaining long-term observations while also addressing priorities and research questions
advanced by community and regional partners.

Despite well-documented literature on Arctic environmental change, efforts to understand and respond
to these changes are often led by outside researchers and do not address the perspectives and priorities
of local Indigenous Peoples (Ellam Yua et al. 2022; Knapp and Trainor 2015). Lack of engagement to
understand and respond to local priorities perpetuates further colonialism and inequity in Arctic
research, disregarding pre-existing knowledge systems and oral histories that can inform and lead
scientific research (Inuit Circumpolar Council 2022). Research done in Indigenous communities, without
inclusion of and credit to the people living there, further disenfranchises Indigenous people, their
knowledge systems, and their histories on the land. We recognize the importance of collaborative
research approaches that honor and uplift Indigenous Knowledge holders and their connections to the
land and sea. By amplifying Indigenous Knowledge and observations, AAOKH aims to challenge the
power imbalances inherent in conventional scientific practices and contribute to the transformation of
Arctic observing protocols to better serve Indigenous Peoples and communities.

Methods and data

AAOKH’s five current observers are residents of four predominantly Ifiupiag communities along
northern coastal Alaska (Kotzebue, Point Hope, Utqgiagvik, and Kaktovik). Observers lead traditional
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Ifupiaq ways of life based on the land and sea and contribute regular observations that are significant to
the observers, as described in Hauser et al. (2023). Over 10,000 observations, dating back to 2006, are
archived and accessible in an online database, upon acceptance of data use agreements (Observers of
Coastal Arctic Alaska 2022).

This essay is authored by Ifiupiaqg (R. G-B., R. S, B. A,, C. S., G. 0., J. M. L.) and non-Indigenous (D. D. W.
H.) scholars to share research and activities from an interdisciplinary and cross-cultural team, each
bringing unique knowledge, identities, experiences, and perspectives to the AAOKH project. We
acknowledge that AAOKH communities have been stewarded as part of Ifiupiag homelands since time
immemorial. Here, we identify cultural identities of our contributors to uplift and amplify the
contributions of Indigenous researchers in the Arctic. We include direct quotations and text provided
directly from community members and observers without edits to retain the intentions and perspectives
shared by each individual. English is not always the first language of the contributor, and any edits or
clarifications by the authors are included as [brackets].
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