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Shrinkage of Bering Sea ”cold 
pool”: Dispersal of fish stocks

Stafford et al. (2022) 
Oceanography
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Decline of Asian & North American 
salmon stocks

McPhee & Minicucci (2018)

Schoen et al. (2023)
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Year-round increase in 
Bering Strait vessel transits

USCG/PARS

Centre for High North Logistics (2026)
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Central Arctic Ocean 
Fisheries Agreement (CAOFA, 2018)

Balton/Wilson Center 

(2021)
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knowledge entails financial support for sustained inclusion 

of Indigenous Peoples, who too often are not funded for 

their participation in research. AOS 2020 deliberations 

emphasized this important gap, as well as the broad need 

for Indigenous Peoples to have access to capacity-building 

opportunities (as they have identified) within Indigenous 

communities and organizations to support equitable 

partnership in ROADS (Wheeler et al., 2020). 

The ROADS guiding principle for shared benefit was 

underscored and enhanced through deliberations at the 

AOS 2020, in particular to emphasize the need for cross-

disciplinary and cross-sector integration of observations 

that ideally tie into global observing frameworks. AOS 

2020 participants recommended adopting the term “shared 

Arctic variables” (SAVs) (Bradley et al., 2021) for the 

essential variables or processes developed under ROADS 

and underscored that a key criterion for SAVs would be 

cross-sectoral use. Specifically, observations and data 

systems that warrant the level of effort associated with the 

ROADS process should serve multiple sectors and data user 

groups and ideally address priorities at the intersection of 

Arctic community-identified needs, regionally identified 

cross-sectoral needs and those of the global observing 

programs (Fig. 1). For example, a SAV might address 

information needs expressed by Arctic coastal communities 

from a coastal hazards perspective, serve Arctic research 

interests focused on long-term trends and variability in 

the state of the coastal seas, and preferably also tie back to 

one or more essential climate variables in the context of the 

GCOS. The Arctic Monitoring and Assessment Programme 

is already reviewing the fitness of GCOS essential climate 

variable requirements for Arctic applications. In contrast, 

observations of an essential variable that has been 

prioritized by a global observing program and is tracked by 

a narrow group of constituents is not contingent on high-

level, cross-sector, international coordination. While the 

language “variable” is being adopted, SAVs might also 

center on processes.

The Task Force recommends that ROADS should focus 

on a select list of highly impactful variables that would 

be broadly beneficial and are not currently well-specified 

by the regional or global networks, rather than seeking to 

identify every possible phenomenon in the Arctic system. A 

noteworthy caution is that GOOS and GCOS, with 31 and 

54 essential variables respectively, have struggled to develop 

requirements and implementation strategies for each. 

In keeping with the ROADS principle of complementing 

current efforts in a non-duplicative approach, relevant 

global linkages should be identified from existing catalogs 

of essential variables associated with global networks 

(e.g., essential ocean variables, essential climate variables, 

essential biodiversity variables), regional programs (e.g., 

AMAP and CBMP), and with reference to gaps analyses 

like the European Space Agency’s Polaris assessment (Polar 

View Earth Observation Limited, 2016). A global variable 

should only be directly adopted by ROADS as a SAV if it is 

found to be critical across sectors, and the global definition 

is inadequately serving Arctic needs. In these cases, the 

ROADS process should extend the requirements (e.g., 

adding requirements for land-fast ice observations to global 

variables for sea ice) and implementation strategies of the 

global networks where necessary to account for Arctic 

conditions (e.g., ice-covered ocean) and opportunities (e.g., 

community observers [Johnson et al., 2016; Danielsen et 

al., 2021]). While some global variables might not reach 

the level of a SAV, the ROADS process could still serve 

as a mechanism for improving the requirements and 

implementation of Arctic-relevant variables. Each SAV 

under ROADS should fully specify the observing and 

data system requirements from acquisition through high-

impact information dissemination; these specifications 

should support consistency and interoperability across 

the network. The vehicle for identifying, defining, and 

implementing SAVs is the subject of the following section.

FIG. 1. Following rigorous assessment of societal benefit, Shared Arctic 
Variables (SAV), which characterize a fundamental aspect of the Arctic 
System, are identified at the intersection of benefit realization from at least 
two broad constituencies of use. An ideal SAV would realize community-
identified benefits in Indigenous communities (light red), support 
fundamental understanding of Arctic systems and regional decision-making 
needs (blue), and inform science and decision-making needs at the global 
scale and integrate with operational global networks (green). Observing and 
data system implementation strategies for SAVs would then find support 
from these broad constituencies as well. For example, community-embedded 
observing strategies that are organized within the context of Indigenous 
data sovereignty would be best suited to support community identified 
requirements within an SAV. 

Starkweather et al., 

ARCTIC, 2021
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Framing observing & prediction needs through 
Shared Arctic Variables: 
SAON's Roadmap for Arctic Observing & Data Systems 
(Arctic ROADS)



Finding gathering places

• Shared Arctic Variables 
as gathering places to 
foster collaboration
• Processes & themes

• Regions & locations

• Methods & approaches

• Arctic ROADS 
community 
engagement hubs 
– Hub in Japan?

Graphic: M. Rudolf; 
In: Chythlook et al., Oceanogr., 2022



RNA CoObs » Salmon Expert Panel (Harmony Wayner, Jamie O’Connor) 

Shared Arctic Variable → Salmon



Salmon returns – What is happening in the Bering Sea?
→ Long-term observing needs

Kaeriyama, 2022Feddern et al., 2024



RNA CoObs » Salmon Expert Panel (Harmony Wayner, Jamie O’Connor) 

• Why – What – Who – How?

• Range of contexts for 

observing & coordination

   - Informing policy-making 

      (e.g., management)

   - Supporting community

      response needs 

      (e.g., climate adaptation)

• Define benefits & 

requirements for observing

SAON ROADS Salmon Expert Panel
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RNA CoObs » Salmon Knowledge Portal



RNA CoObs » Information Portal Task Team (Matt Jones, Maggie Klope, NSF-ADC) 

Shared Arctic Variable → Salmon Knowledge Portal
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The Arctic as disruptor & provider 

Hunting maklak (bearded 

seal) off the ice near 

Toksook Bay

• Ice use as platform & 

   habitat 

Anchorage 

Daily News, 

16 Oct 2025



The Arctic as disruptor & provider 

Anchorage 

Daily News, 

16 Oct 2025





Contact 
details

EMAIL ADDRESS

heicken@alaska.edu

WEBSITES

iarc.uaf.edu

https://sites.google.com/alaska.edu/rna-observations/

SOCIAL MEDIA

       • @IARC_Alaska
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