
Katherine Schexneider 

Attached please find my suggestions for the 2022-2026 Arctic Research Plan. My suggestions concern 
metrics for the new plan. I reviewed the 2017-2021 plan to understand its objectives and performance 
elements. I understand that the new plan will use the term "Priority Areas" rather than "Research Goals," 
but I am using the 2017-2021 terms of "Research Objectives" and "Performance Elements" as 
placeholders for now. Here's what I did: * Took the eight general metrics in the 2022-2026 Draft to use as 
criteria for each performance element. * Created a template document to be used for each PE, and listed 
the eight general metrics by their key words, e.g."Convergence" for #1. * Drafted questions for each 
general metric to directly prompt specific answers to the metrics' questions. I view general metrics 4 and 8 
as demanding quantitative responses. I think quantitative answers will provide the hard data that 
stakeholders look for and which is not always easily conveyed in complex, multi-year plans such as ARP. 
I hope this template is useful for the upcoming Plan. Thank you. 
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 Arctic Research Plan 2022-2026  
Metrics Tracking Document 

 
Priority Area ___ 
Research Objective ___ 
Performance Element ___ 
 
This document should add detail and specificity to the achievements of your Research 
Objectives, through their Performance Elements. It is meant to supplement the narrative 
summary described in the Biennial Reports and other updates on the Plan’s progress. 
 
Directions: For every performance element in each research objective, briefly describe your 
successes according to the eight general metrics found on page “28” of the Plan. Key words 
are used in the columns in place of the full text of the general metrics. The italicized 
questions and statements are prompts for your input. If a general metric does not apply to a 
particular PE, enter "NA."  
 

1. Convergence. 
With which activities did your project converge, and how did this strengthen community 
resilience?   

 
      

 

2. Policy drivers. 
Which policy driver(s) did this activity advance and how? 
 
 
  
3. >1 Federal agency.  
Which federal agencies were involved in this activity? 
 
 
  
4. Decision-makers.  
List the specific decision makers (groups or individuals) who used deliverables from this activity,  
and what decisions did they influence? 
 
 
  
5. External partners. 
List the external partners you engaged and the purpose of your interactions. 
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6. Foundational activities. 
Which foundational activities supported researc, and, specifically, how did they contribute to PA 1? 
 
 
 
7. IARPC Facilitation. 
Which IARPC activities facilitated your research and reporting? 
 
 
 
8. Efficiency. 

Describe in quantitative terms how your activities accelerated progress, or improved efficacy,  
or more efficiently used govt resources. 
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950 Herndon Parkway Suite 450

Herndon, VA 20170
www.nscalliance.org

Email: membership@nscalliance.org

May 12, 2021

Interagency Arctic Research Policy Committee
National Science and Technology Council
National Science Foundation

Re: Comments on the Interagency Arctic Research Policy Committee Draft Arctic
Research Plan

Dear Committee,

The Natural Science Collections Alliance appreciates the opportunity to provide comments on
the draft Arctic Research Plan for 2022-2026. This plan presents a broad vision for research and
monitoring in the Arctic over the next five years. However, we think a critically important
component of this endeavor is not adequately highlighted or addressed in the draft plan. This is
the critical role that biorepositories have played and need to play in Arctic research.

The Natural Science Collections Alliance is a non-profit association that supports natural
science collections, their human resources, the institutions that house them, and their research
activities for the benefit of science and society. Our membership consists of institutions that are
part of an international network of museums, botanical gardens, herbaria, universities, and
other institutions that contain natural science collections and use them in research, exhibitions,
academic and informal science education, and outreach activities.

We believe that the role of biorepositories should be emphasized in multiple parts of the plan,
but particularly under the section related to Monitoring, Modeling, Observing, and Predicting.
The stated goal here is “increasing understanding of the natural and human components of the
Arctic system as well as the degree and direction of past and future changes. It is also essential
for providing actionable data, forecasts, and new research directions.”

Biorepositories, including museums, herbaria, and living collections, are specifically designed to
conserve voucher specimens and associated data for all the types of research mentioned in the
draft plan. We would encourage you to specifically call out their role and significance. As a
relevant research example, we call your attention to:

Bond, A.L., Hobson, K.A. and Branfireun, B.A., 2015. Rapidly increasing methyl mercury in
endangered ivory gull (Pagophila eburnea) feathers over a 130 year record. Proceedings of
the Royal Society B: Biological Sciences, 282(1805), p.20150032.

This research, which documented increasing mercury levels in an endemic high Arctic bird, was

4



possible because archived specimens collected in the Arctic across past decades are made
accessible by museum collections. Furthermore, as a result of active efforts to digitize collections

950 Herndon Parkway Suite 450

Herndon, VA 20170
www.nscalliance.org

Email: membership@nscalliance.org

data—funded in large part by NSF—the authors were quickly able to locate appropriate
specimens to sample for this project. Many such examples demonstrate the importance of
collections in enabling Arctic research.

We also encourage you to consult recent reports on the importance of biorepositories to national
biodiversity initiatives:

In 2019, the Biodiversity Collections Network released a report entitled Extending U.S.
Biodiversity Collections to Promote Research and Education, which outlines a national agenda
that leverages digital data in biodiversity collections for new uses and calls for building an
Extended Specimen Network. This endeavor requires robust investments in our nation’s
scientific collections, whether they are owned by a federal or state agency or are part of an
educational institution or free-standing natural history museum or another research center.

A 2020 report by the National Academies of Science, Engineering and Medicine (NASEM),
Biological Collections: Ensuring Critical Research and Education for the 21st Century, provides
guidance to the NSF regarding the sustainability of living stock and natural history collections.
The report argues that collections are a critical part of our nation’s science and innovation
infrastructure and a fundamental resource for understanding the natural world.

Past, present, and future collections of Arctic flora and fauna will be essential for the
comprehensive monitoring, modeling, and predicting that is envisioned in the Arctic Research
Plan. We urge you incorporate this important component of biodiversity research more
explicitly.

Please do not hesitate to contact me at jbates@fieldmuseum.org if you require additional
information or research examples that highlight the role of collections in enabling Arctic
research. Thank you for your consideration.

Sincerely,

John Bates
President, Natural Science Collections Alliance
Curator, Birds
Field Museum of Natural History
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1400 S. Lake Shore Dr.
Chicago, IL 60605
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13 May 2021

To Interagency Arctic Research Policy Committee,

I was pleased to have the opportunity to review the draft Arctic Research Plan 2022-2026, which
you have made available for public comment. As a biologist whose research emphasizes
mammals and parasites that occupy high latitudes, I am deeply concerned about the pervasive
changes that climate change is bringing to the Arctic, and I appreciate your efforts to develop a
comprehensive plan for directing research and policy for the next 5 years. Many of the points
raised in the draft plan are important, including the need to engage respectfully with indigenous
communities and the need to document biotic and abiotic change across the Arctic. I was
surprised, however, to see that there was no mention whatsoever of building infrastructure for
Arctic biodiversity research in the form of specimen archives. This significant oversight was
particularly surprising given that the Smithsonian Institution was listed as a federal partner
whose mission and expertise aligns with each of the key priority areas listed in the plan. Why
then would expansion of specimen archives and dissemination of specimen data not be included
in the list of Foundational Activities? I would argue that building archives should carry
equal weight with respect to Monitoring, Observing, Modeling, and Prediction (and adding
Archives to the list yields MOMAP, which rolls off the tongue much more easily than MOMP!).

The value of natural history collections (archives) for establishing biological baselines,
reconstructing the ecological dynamics of invasion and pathogen emergence, and providing the
physical resources necessary to address pressing future challenges, is thoroughly established
(Suarez and Tsutsui 2004; Hoberg et al. 2015; DiEuliis et al. 2016; Morrison et al. 2017;
Schindel and Cook 2018). The potential for archives to facilitate investigation of nuanced
questions regarding complex interactions between plants, animals, humans, pathogens,
nonpathogenic microbes, and abiotic environmental factors is enhanced by field collections that
embrace a holistic sampling paradigm (Cook et al. 2017; Dunnum et al. 2017; Webster 2017;
Greiman et al. 2018; Cook and Light 2019; Galbreath et al. 2019). Under such an approach,
information from a single specimen becomes part of a constellation of interconnected data points
that are linked through ecological relationships (e.g., parasites of a specific host organism might
offer insight into trophic interactions within the community), geographic context (e.g., specimens
collected from a single locality offer information about shared environmental tolerances), and
temporal sequence (e.g., specimens collected at different points in time record information about
change over time). As new data are generated from old specimens (e.g., genomic data,
taxonomic revision, isotopic data, pathogen screening, microbiome sequencing), they are added
to the integrated dataset, thereby enabling the kind of nuanced insights that can only emerge
from investigation of relational patterns. For example, museum-based studies of small mammals
collected and archived annually for more than a decade revealed strong relationships between
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weather patterns driven by El Niño events, rodent population cycles, and public health risks
associated with exposure to Sin Nombre Virus in the southwestern United States (Yates et al.
2002). As climate change continues to disrupt the ecology of host-pathogen interactions in the
Arctic (Kutz et al. 2005), building the specimen-based infrastructure necessary to reveal and
understand those effects is critical.

To fully realize the vast potential for natural history collections to help us meet challenges of the
coming decades, collections-related activities must be elevated as a major pillar upon which
Arctic policy rests. This will require investment in new field collections, archival infrastructure
(e.g., specimen curation, digitization, and preservation), and specimen-based research.
Fortunately, a strong foundation for building Arctic archives is already in place. For example,
museums that currently maintain large collections of specimens from northern latitudes and that
support active research programs focused on Arctic organisms include the University of Alaska
Museum of the North at the University of Alaska Fairbanks and the Museum of Southwestern
Biology at the University of New Mexico. I encourage the IARPC to promote partnerships with
these and other institutions with similar strengths, which offer considerable expertise in
conducting field collections in the Arctic, curating specimens, and disseminating data globally.

The challenges facing Arctic communities, both human and non-human, are profound. To know
how to respond effectively to them as we move into an uncertain future, we must leverage all
available resources to build a comprehensive understanding of the biology of Arctic ecosystems.
It is not sufficient to monitor and observe without also building specimen archives. This is
because protocols for monitoring without sampling by necessity are designed to answer the
questions of today using only the tools of the moment (Cook et al. 2016). In contrast, museum
archives provide opportunities to answer questions that we have yet to ask, using
technologies that have yet to be invented. Further, if properly curated, museum specimens and
their ancillary data are widely accessible to the scientific community, maximizing their potential
to be used in creative ways to generate novel insights. By comparison, the scope of inquiry  made
possible by purely observational data is severely limited. The addition of holistic  specimen
sampling to existing field-based monitoring programs can often be achieved with only  a modest
additional investment of resources, but it can yield a substantial return in terms of  scientific
impact.

The Arctic Research Plan 2022-2026 will establish key priorities for scientific investment in the
next 5 years, but it will also lay groundwork for Arctic research that will have an impact that
goes well beyond that timeline. If field-based sampling and archives are not included among the
priorities of the plan, it will represent a tragic missed opportunity that will weaken our capacity
to understand and respond to the changing North. I encourage you to address this weakness in
the draft plan by incorporating specimen archives as a core priority.

Sincerely,

Kurt Galbreath, PhD
Associate Professor
Curator of Mammals and Parasites, Northern Museum of Zoology at NMU
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Center for

Public Service

Communications

“Empowering competent enthusiastic people to do good things”

May 17, 2021

TO: IARPC c/o Roberto Delgado, Office of Polar Programs, National Science Foundation,

FR:  John Scott, Center for Public Service Communications

RE:  Public Comment on IARPC Arctic Research Plan (2022-2026)

In reading section 8 of the Draft Arctic Research Plan (2022-2026), I saw little that could be
argued as inappropriate.  There may, however, be underlying perceptions that lead to (in some
cases legitimately) an historical bias against the organized bureaucratic approach represented
by the IARPC plan, as an example. 

Although there may be little to argue with the intent of Section 8, the Indigenous reader may be
left with an underlying feeling of diminished autonomy, a “you” vs. “them” feeling.  “You”, the
non-indigenous scientists, policy makers, academicians are out to save the planet (a good
thing), while “they” indigenous leaders and experts, in fewer numbers, are out to save their
communities, a more immediate thing and something about which “they” believe they have
more experience.

And there are more of “you” than there are of “them”.  This is true for many and various
reasons.  Among them is the major factor of lack of opportunity in the North for education and
training that would result in there being more Indigenous participation on levels of planning and
decision-making.

Though identified with the Draft Plan as “rapid climate, environmental, cultural, and
socioeconomic changes occurring in the Arctic”, relatively speaking, many of the effects of
climate change are slow onset (though may be perceived differently at the community level)
and, as such, will be with us for an extended period.  In addition to action that might (must) be
taken to mitigate these effects in the near-term, there are long-term actions that are worthwhile
(imperative).  From an Indigenous perspective, principal among them is education and capacity
building. Arguably, long-term education and human capacity-building are the two most
important needs to reduce risk to natural hazards, including climate change.  Use of Traditional
Knowledge has and will continue to reduce risk to natural hazards and has proven useful in
response and recovery as well.  Keep in mind, though, that Traditional Knowledge is both
cumulative and dynamic, building upon the experience of earlier generations and adapting to
contemporary scientific, technological and socioeconomic experience and opportunity.  
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Substantial decisions at the community, national and international levels -- decisions of policy
and law and economics that would recognize and respond to the needs of Indigenous
communities dealing with a changing climate -- will only represent the needs of indigenous
communities to the extent that Indigenous leaders and experts, in law, engineering, public
health and medicine, environmental science, education, transportation, public policy, etc. are
present at the table to negotiate for laws, public policy, economic development, energy
infrastructure, building codes and standards, etc. that represent the needs of their
communities.

Where do Indigenous youth learn those skills?  There is only one college in the U.S.
Arctic, Iḷisaġvik College in Alaska (a Federally recognized tribal college).  It is a community
college offering associate degrees.  Similarly, there is only one two-year college in
Canada, Nunavut Arctic College, in Iqaluit, the capitol city of Nunavut Territory.  This means
that to get a BA/BS or advanced degrees Inuit, Yupik and Aleut students would have to travel
outside the Arctic.  Leaving their homes and communities and, in many cases, their native
languages and culture.

Particularly now, with COVID19 affecting all levels of education and educational institutions,
and with the resultant and previously occurring changes in approaches to delivery of education
(e.g. Zoom/distance learning), now is the time to make a commitment to Arctic education and
to create and fund ways to engage and sustain involvement by Native students in opportunities
for higher education (note: this need may be considered as it relates to ARPA Section 104,
“recommend the undertaking of neglected areas of research”.  If acted upon, there may be a
cadre of Indigenous candidates in the pipeline by 2026, the end of the timeframe for this Arctic
Research Plan. 

_ _ _ _ _ _ _

My name is John Scott.  I am Tlingit and an enrolled member of the Tlingit and Haida Indian
Tribes of Alaska.

I founded and direct the Center for Public Service Communications (CPSC) whose mission is to
provide guidance and expertise to individuals, communities and public sector organizations in
the field of applying telecommunications and information technologies to reduce health
disparities, to improve health services to underserved and disenfranchised individuals and
communities and to improve the collection and sharing of scientific, technical and community
knowledge to reduce human vulnerability to natural hazards.

I have coordinated initiatives to engage Indigenous peoples in disaster risk reduction for the
Pan American Health Organization (PAHO), the UN Permanent Forum on Indigenous Issues, the
UN Office of the High Commission for Human Rights and the UN Office of Disaster Risk
Reduction (UNDRR/ISDR). I recently completed a Bill and Melinda Gates Foundation-funded
initiative to explore whether and to what extent Indigenous Knowledge reduces risk to natural
hazards.  I am currently co-coordinator of the recently formed Indigenous Knowledge and
Disaster Risk Reduction Network, an initiative of the Pan American Health Organization/WHO.
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Olgoonik Corporation

Roberto Delgado Office of Polar Programs National Science Foundation
2415 Eisenhower Avenue Alexandria, VA 22314

May 18, 2021

Dear Mr. Delgado:

Thank you for opportunity to comment on the draft Arctic Research Plan 2022-2026. My
staff and I have reviewed the draft plan and have a variety of comments to share. While
we believe all priority areas apply to us in some form or fashion, we will focus on areas
Olgoonik Corporation, and the community this corporation comes from, Wainwright,
Alaska, believes impactful research can be performed.

Priority Area 1: In discussing "multidimensional threats to community resilience" we
encourage IARPC to focus more on the impacts and correlation between coastal
erosion and permafrost thaw. In Wainwright, we have seen the impacts of eroding
coastline due to stronger storms, melting permafrost, and a reduction in the protective
sea ice barrier while there is little to no support in place to protect the community. In
addition, melting permafrost directly affects our community's food security. In recent
years we've had our ice cellars, sigluaqs, thaw and flood, which spoiled significant
reserves of our subsistence harvest. Researching the correlation between these
phenomena would be helpful to our community.

Priority Area 2: Wainwright is fortunate to be home to Indigenous Knowledge Holders
(IKH) who uniquely understand the interactions between Arctic systems and many of
whom have watched changes to our climate take place over their lifetimes. The lack of
multi-year Arctic sea ice has impacted the community, not only in terms of subsistence
hunting seasons, but also in terms of increased shipping traffic, new tourism vessels,
and changes in storms that come from the north. As you look to perform research about
what is happening in our region, I invite you to visit the communities where changes are
most directly felt. For instance, in Wainwright, we have the former Dew Line site along
the protected Wainwright Lagoon; this location would be ideal for performing scientific
research. Being on the ground to experience what you are researching will help lend
more credibility to the important research you are performing. I also believe moving out
of hub communities is important to better understanding the region as a whole.

Priority Area 3: I support the goals nested within this priority area and agree with the
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statement that "community well-being and security are heavily dependent upon
infrastructure" and "federal responsiveness to the concerns and priorities of Arctic
communities and Indigenous organizations depends upon accurate, up-to-date data
derived from both basic and applied research." To that end, in order for the federal
government to complete an infrastructure needs assessment and improve data
collection and cataloging by 2026, OC is glad to partner and help provide information on
corporation-owned assets, including our shareholder lands and Wainwright-based
assets, and to discuss our Arctic capabilities.

Priority Area 4: Local knowledge from residents and locally based organizations, such
as Olgoonik Corporation, will be critical to satisfying the important tasks laid out in this
policy area. In-depth information on risks and hazards associated with the lands and
waters around Wainwright has been passed from generation to generation in our
community.

We strongly agree that economic development is needed in America's Arctic. The
federal government has repeatedly acknowledged the strategic importance of the Arctic,
yet the major infrastructure investments

that must be made to realize these opportunities have yet to come to fruition. We hope
the work of your research plan that brings about new measurements and reporting will
help deliver more robust and timely results. Please bring us to the table to work with
you. Come to our community, hire our residents to help you learn about their lives, and
also, importantly, conduct your research outside of hub communities in the rural coastal
communities where the impacts of Arctic change are felt most keenly.

Sincerely,

Hugh Patkotak, Sr.
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Center for Data-Driven Policy The MITRE
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policy@mitre.org

(434) 964-5023
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Introduction

The MITRE Corporation is a not-for-profit company that works across government to tackle difficult

problems that challenge the safety, stability, security, and well-being of our nation through its operation
of multiple federally funded research and development centers (FFRDCs), as well as public-private
partnerships. Working across federal, state, and local governments, as well as industry and academia,
gives MITRE a unique vantage point. MITRE works in the public interest to discover new possibilities,
create unexpected opportunities, and lead by pioneering together for the public good to bring
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innovative ideas into existence in areas such as artificial intelligence, intuitive data science, quantum
information science, health informatics, policy and economic expertise, trustworthy autonomy, cyber
threat sharing, and cyber resilience.

MITRE has significant experience working in the arctic research & development (R&D) domain,

particularly with communications-related research and testing, but also in supporting FFRDC sponsors
with their arctic strategies. Our feedback to this draft strategy leverages the data and experiences from
those activities.

Big-Picture Recommendations

Define the Arctic

The document should spatially and explicitly define the Arctic region for the purposes of this strategy, to

ensure consistency of thought across each reader. A map graphic would be helpful.

Ensure Objectives are Measurable

The effectiveness of this document will be limited in part due to a lack of clarity on the objective

statements. More specificity is required to drive actions by both federal agencies and our
non-government partners, as well as to measure progress. We recommend following best practices for
goal setting, such as ensuring each is specific, measurable, achievable, realistic, and timely.

For example, consider line 408, “federal agency coordination and action will strive to improve data

collection, cataloging, and needs assessment of Arctic infrastructure.” What would be considered a
sufficient improvement? How would OMB & OSTP assess how well an agency “strives” to improve
something?

Align with Other National Security Policies, Strategies, or Requirements

Arctic research does not exist in isolation and neither should this Arctic research strategy. There are

existing strategies that should be driving the content of this strategy, at least partially. For example, the

-1-

guiding policy drivers, priority areas, and foundational activities included within this draft document do
not sufficiently capture the national security considerations that are driving research requirements and
contributing key advancements.

Over the last several years, almost all branches of the military and U.S. Coast Guard have released new

Arctic strategies that address threats, gaps, requirements, and actions. The national security enterprise
is working with local, state, commercial, and international partners to collect data, develop capabilities,
and conduct experiments that have the potential to greatly contribute to the foundational activities to
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benefit the four priority areas. One example is the Department of Defense (DoD) working with

commercial satellite providers to expand high bandwidth and reliable communication coverage across
the Arctic that has the potential to transform health, economies, and safety. The document has minor
references to DoD either as a federal partner or managing key assets (e.g., airfields, radar sites) but does
not clearly identify the major strategy and policy aspect of national security driving higher R&D
investments that could benefit all.

Similarly, the changing environment in the Arctic impacts infrastructure, land, and coastal ways that

impact the security of the Arctic people as well as the nation. The diminishing coastal areas are creating
issues for the few existing deep seaports in the Arctic regions and will impact the potential for
investments in new deep seaports. This could impact sustained maritime operations by the Navy,
Marines and Coast Guard in the Arctic.

Leverage International Cooperation

The United States is only one of several major Arctic nations that is struggling to deal with many of the

same challenges. The Arctic system is understood to have impacts across the global community. The
Arctic Council has made it a priority and objective to share research and information across the
international community for the benefit of the world. Significant R&D, experimentation, modeling, and
data collection is being conducted by Arctic, non-Arctic, and international organizations to address
emerging health, climate, and social challenges. The draft Arctic Research Plan, however, focuses
primarily on the efforts of the U.S., with only occasional references to international partners.

An enhanced discussion on the role of the U.S. within the international Arctic research community will

help us better prioritize our efforts, as well as pave the way for externally created advancements to be
ingested and leveraged. For example, under the foundational activities (across all or specific to “co
production of knowledge”) there should be stronger inclusion of the requirement to collaborate and
partner with international organizations, especially those with which we have shared equities and
interests (e.g., Canada, Iceland, Greenland, Scandinavia). U.S. research can greatly benefit from the
innovation, priorities, and cooperation of these partners, while the partners can greatly benefit from
U.S. expertise, organizations, and resources.

Eliminate Stovepipes

The prior two recommendations point to the need to eliminate stovepipes within Arctic research. For

the nation to maximize the value of its collective efforts, there needs to be greater collaboration,

-2-

sharing, and partnership amongst individual researchers—not only amongst federal agencies, but also
with academia, commercial entities, and the international community. As an example, MITRE is aware of
efforts to develop and characterize Arctic communication capabilities through testing, atmospheric data
collection, and predictive model development. These tools and data are available to DoD and
Department of Homeland Security, but are not well known or understood with other stakeholders.

Discovery is a consistent issue and hinders effective progress across the many individual efforts. MITRE

recommends developing a mechanism that enables researchers to share information and participate in
17



open collaboration while still protecting sensitive or proprietary intellectual property. Examples to
consider include DoD’s cloud-based unified data library (that enables collecting, storing, protection, and
dissemination of data for use across stakeholders for the purpose of enabling various uses of data for
different objectives by different stakeholders) and an Information Sharing and Analysis Center or
Consortium construct managed by an independent party trusted by government, commercial, and
international stakeholders.

Additional Recommendations

Priority Area 1: Community Resilience and Health (182)

• The Arctic is warming twice as fast as other regions on earth.1 The impact of these climate  changes

has been associated with decreased Artic ice and increased Arctic shipping traffic. Arctic
communities continue to be affected by coastal and river erosion, increasing wildfire, and glacier
melt. As temperatures continue increasing, individuals and even whole communities will need to
decide how and where to live. In addition, the increased numbers of both shipping vessels and

possible trade routes have implications for the Arctic supply chain.2 Many researchers have

shared that sustainable development of Arctic maritime supply chains requires an effective
balance between economic growth, environmental protection, and social relations.
Unfortunately, there is limited research to support how Arctic communities can best support
individuals and their population during these emerging changes (e.g., increased shipping or

environmental hazards).3 The National Oceanic and Atmospheric Administration has developed

a U.S. Climate resilience toolkit to begin to address these issues.

• 220-221: Specifically listing one model (University of Minnesota One Health System) in this level

of document is out of the norm. Has the community completely coalesced around this model  and
toolkit above all others, with no expectations that the model will need to be refined? If not,

1 National Oceanic and Atmospheric Administration. “Alaska and the Arctic,” National Oceanic and Atmospheric

Administration. Available: https://toolkit.climate.gov/regions/alaska-and-arctic (accessed May 24, 2021). 2J.
Weigell et al., “Sustainability in Arctic Maritime Supply Chains,” Proceedings of the Hamburg International
Conference of Logistics. Available:
https://tore.tuhh.de/bitstream/11420/8062/1/Weigell%20et%20al.%20%282020%29%20-
%20Sustainability%20in%20Arctic%20Maritime%20Supply%20Chains.pdf.
3Ibid.

-3-

more generic discussion about the need for predictive models, and how they will be analyzed
and then leveraged, would be more appropriate.

o Note that later discussion of the related toolkit on line 263, where it is an example

rather than the toolkit, is more appropriate.

• 256: The document does not mention IARPC collaboration teams until this section, which is

confusing to the reader.
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Priority Area 3: Sustainable Economies and Livelihoods (353)

• This section should explicitly call for a comprehensive GIS for infrastructure. This would include

facility and infrastructure basic capability—allowing for all the federal, state, local, and tribal
stakeholders to conduct an inventory, assess gaps, and align research needs, with a goal of
understanding investment priorities to cover the next thirty years.

• 408: Setting a 2026 target seems too modest, as a metadata assessment could be conducted in  a

few months to understand the spatial data infrastructure.

Foundational Activities

Co-Production of Knowledge and Indigenous-Led Research (517)

• There will need to be a dedicated recruitment, engagement, and sustainment plan to ensure the

collaboration desired with the indigenous population.

Data Management (570)

• MITRE recommends adding objectives on model reuse and enhancing access to data so that  more

of the collected data can be distributed and analyzed. The Arctic research community has
collected, and continues to collect, large amounts of data to support data-driven research and
modeling capabilities that provide predictive analytics for the security and safety of the Arctic
region and the Arctic people. This data needs to be validated for reuse under a standards and
meta-tagging system that provides the basis for data security. The Arctic needs a community of
researchers sharing data, models, and analytics with the assurance of how, when, and where,
the data was collected, and by whom. This may suggest an international data repository or an
academic partnership to maintain a data warehouse of such data. (An example could be the
digisonde data being collected and managed University of Massachusetts, Lowell.)

• 610: MITRE recommends expanding the discussion on Arctic Spatial Data Infrastructure. How

does it align with the National Spatial Data Infrastructure Strategic Plan and Federal Data
Strategy, and what research needs to be done for Arctic-specific missions?

Monitoring, Observing, Modeling, and Prediction (658)

• Monitoring, Observing, Modeling, and Prediction should be operationalized using the concept of

Modeling as a Service for accessible and dynamic continuous enhancements to the model,
based upon multi-scale observations.

• New thrusts should be made in improving communications in the Arctic. This is imperative for

both this area and other priority areas.

-4-

Technology Innovation and Application (705)

• This section specifies some technologies and approaches that present a narrow, unprioritized

and unsubstantiated approach for R&D. Examples such as the inclusion of LiDAR appear out of
place and make it difficult for researchers to understand the scope and priority for possible
areas. We recommend including a prioritization and description of big areas such as
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communications, energy, or data-collection systems for various areas of interest (e.g.,
environment, population, wildlife, or atmosphere). The importance of each can then be
discussed, including identified needs and associated R&D objectives. This then forms the
foundation for the technology strategy:

o Utilization of the best available array of technologies to support existing research goals

o Rapid spiral for next-generation and scaling needs

o R&D to address unmet needs and gaps as related to priorities in the Arctic

• 710: Given how critical the Polar Technology Community Forum is and will be, it should consist  of
a blend of public and private-sector technology leaders to provide the best available
capabilities without creating a marketing exercise for businesses. Rapid test and evaluation of
capabilities rapid cycles of COTS and near-COTS capabilities need to be emphasized.

• Technology innovation and application of newly developed technologies are obviously linked

but also pose different types of issues that often must be solved by differing organizations.
MITRE recommends discussing each in sufficient detail for readers to understand anticipated
needs and opportunities.

Implementation and Metrics for Measuring Success (750)

• 805: Each of these objectives should have an overall five-year objective that is clearly defined

within this strategy, is measurable, and has stated expectations for interim progress
assessments at the two-year intervals.

• 829: For the predictive capabilities, MITRE suggests leveraging a low/medium/high confidence

range on observations, as well as threshold concepts for key ecological and cultural systems and
subsystems. People need a common reference for severity and risk of threshold boundaries for
key ecosystem functions, structures, and compositional components and how these systems are
interacting socioeconomic-cultural lifeways.

-5-
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14 May 2021

TO: Interagency Arctic Research Policy Committee

RE: Arctic Plan- Response and Comments

Observations, Monitoring and Baselines

I am pleased to see the planning for programmatic development on the part of
IARPC addressing unfolding and accelerating impacts across high latitude
systems.

We are at a critical juncture as sweeping environmental change driven by global
warming and biotic perturbations expand across the high latitudes. Recognizing
and anticipating the scope of change requires careful consideration and
development of resources that contribute directly to baselines against which
responses in biological systems can be assessed. Observation does not provide
a reliable baseline. Observations are labile, subject to the capacity, errors and
biases of observers, and can leave no permanent record. Observation alone
cannot provide or constitute a broad-based foundation for comparability across
spatial and temporal scales that encompass expansive geography and broad
time frames. Relying on observations and undocumented monitoring alone does
not provide the depth of insights that are needed, including accurate taxonomy
and assessments of population structure in systems under accelerating change.
A key and central recommendation of the Arctic Biodiversity Assessment (then
endorsed by the Conservation of Arctic Flora and Fauna under the Arctic
Council) called for development and continuity of field-based specimen
collections across ecosystems and taxa (Meltofte et al., 2013). Biological
specimens from diverse collections would be held and curated in appropriate
museum repositories. Associated with the development of accessible archival
resources for information, specimens would form the baselines to document
accelerating change across all Arctic systems in space and time (Meltofte et al.,
2013). As a primary author within the ABA and as a biologist and biogeographer,
I offer the following comments on the proposed Arctic Plan. My perspective is
based on direct field experience in marine and terrestrial ecosystems of the
Arctic and SubArctic since the middle 1970’s, with a focus on complex host
pathogen systems and outcomes of climate forcing historically and in the
present.

1
Museum of Southwestern Biology,

21



Department of Biology MSC03 2020, University of New Mexico,
Albuquerque, New Mexico 87131-0001

geocolonizer@gmail.com
Specimens linked to archival repositories holding essential and critical
informatics resources are required if there is an intention to document
change/perturbation and to use historical analogues (through modelling) and new
resources to anticipate the future trajectories in the north. Specimens [whole
organisms, tissues, symbionts, micro- (viruses, bacteria, protozoa and fungi) and
macroparasites (endoparasitic helminths, ectoparasitic arthropods)] require
explorations in the context of strategic and targeted field collections to allow
articulation of fine-scale (landscape to regional comparability) and sliding
baselines over time (e.g., Hoberg et al., 2013; Cook et al., 2017). Specimens are
the foundation for revealing the scope and direction of change and perturbation
across terrestrial, aquatic and marine systems. Monitoring cannot be realistically
achieved in the absence of biological sampling and specimens. Monitoring
implies that geographic localities and species be revisited (resampled) over time,
representing a particular long-term commitment in documenting the biosphere.

Diversity is best explored or revealed through specimens, archives and the
development of digitized resources for biodiversity informatics that hold synoptic
insights about the distributional, temporal and environmental context for
assemblages of organisms (Cook et al., 2017). Diversity cannot be assessed
through observation alone, especially when the nature of species limits across
landscapes remains poorly understood (e.g., consider pathogens and cryptic
species). Observational monitoring cannot reveal the nature of change (e.g.,
outcomes of invasion and ecological collision) when this process is not directly
linked to comprehensive field-based collections and specimens that can be
queried repeatedly as analytical methods become increasingly refined (e.g.,
Hoberg et al., 2008)

Over the past century, inconsistent and non-standardized protocols for biological
collections have hindered explorations of diversity and ultimately an
understanding of connectivity. In pathogen systems accurate definitions of
diversity, distribution and history are requisite. When specimens are absent,
reflecting the inadequacy of many historical archives, defining species limits
becomes elusive or impossible (e.g., Hoberg and Soudachanh, 2020). In the
absence of a correct name based on a specimen, information is in error, and
incorrect information ultimately has consequences. Specimens are the pathway
to correctly understanding patterns of diversity. Specimens and archives are the
source for recognition, documentation and anticipation of broad-based ecological
change including disease emergence at expanding interfaces for people and
wildland environments in the context of disturbances linked to climate warming
(from landscape to regional scales) (Brooks et al., 2014; Hoberg et al., 2017;
Kafle et al., 2020).
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2
Museum of Southwestern Biology,
Department of Biology MSC03 2020, University of New Mexico,

Albuquerque, New Mexico 87131-0001
geocolonizer@gmail.com

It is change linked to climate and increasingly to globalization and anthropogenic
forcing that drives movement in biological systems, and it is movement, shifting
interfaces, ecological mixing and pathogen exchange that drives emerging
infectious disease. Biological change drives shifting and new interfaces bringing
different assemblages of animals together in new environmental settings. Climate
warming and environmental perturbation lead to movement and it is this
movement and contact that is the source of emerging infectious diseases in wild
populations and at interfaces with humans. Again, it is specimens that provide
the insights about pathways for expansion, invasion, contact and exchange of
pathogens. Biological collections and specimens must be at the core and nexus
of any plans in development to document, understand and anticipate unfolding
impacts in high latitude systems.

Sincerely,

Eric P. Hoberg
geocolonizer@gmail.com

Adjunct Professor, Museum of Southwestern Biology/
Past Chief Curator, US National Parasite Collection, ARS, USDA

and

Honorary Assoc Professor, Dept of Pathobiological Sciences
College of Veterinary Medicine, Univ. of Wisconsin
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Museum of Southwestern Biology,
Department of Biology MSC03 2020, University of New Mexico,

Albuquerque, New Mexico 87131-0001
geocolonizer@gmail.com
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Department of Fish and Game
Department of Natural Resources

Department of Environmental Conservation

June 3, 2021

Roberto Delgado
Office of Polar Programs
National Science Foundation
2415 Eisenhower Avenue
Alexandria, VA 22314

Re: Comments on the IARPC Draft Arctic Research Plan: 2022-2026

Dear Mr. Delgado,

Thank you for inviting the State of Alaska (State) to review the draft Arctic Research Plan: 2022-2026 (Plan).
Alaska State Statute §44.99.105 Declaration of state Arctic policy describes the policy of the State and
outlines a vision for Alaska’s Arctic that is based on sustainable economic opportunities. Alaska believes the
Arctic can be developed in a responsible manner that allows for economic opportunities for our state, while
protecting existing uses including subsistence. The 2022-2026 Arctic Research Plan must be focused within
the context of a vision based on opportunity, not preservation, and support the application of sustainable
resource management.

The following comments represent the consolidated views of the Department of Fish and Game (ADF&G),
the Department of Natural Resources (ADNR), and the Department of Environmental Conservation (ADEC).
For your convenience, our comments are organized by theme and the line numbers are referenced where
applicable.

To position the 2022-2026 Arctic Research Plan with the best possible chance of success, requires
collaboration with State and local management agencies. To this end, we look forward to engaging with
IARPC on approaches to your implementation plan that would be mutually beneficial and contribute to the
long-term sustainability of the Arctic, its resources, and the people who rely on them. Alaska is what makes
the U.S. an Arctic Nation, and it is our view that comments provided to date have not been adequately
acknowledged or incorporated; the State would like to meet with IARPC to discuss our comments in detail.

Sincerely,

___________________________________________
Doug Vincent-Lang, Commissioner
Alaska Department of Fish and Game

__________________________________________
Corri Feige, Commissioner
Alaska Department of Natural Resources

__________________________________________
Jason Brune, Commissioner
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Alaska Department of Environmental Conservation
June 3, 2021
Page 2 of 12

cc: Kevin Meyer, Lieutenant Governor, Office of the Governor, State of Alaska
Kip Knudson, Director, Office of the Governor, State of Alaska
Sara Longan, DNR Deputy Commissioner
Brent Goodrum, DNR Deputy Commissioner
Kyle Moselle, DNR-OPMP Executive Director
Emily Hart, DNR-OPMP Large Project Coordinator
Gary Mendivil, DEC-Environmental Program Specialist IV

Dani Evenson, DFG Treaty Coordinator
June 3, 2021
Page 3 of 12

State of Alaska
Consolidated Comments

on the Interagency Arctic Research Policy Committee
Draft Arctic Research Plan: 2022-2026

June 3, 2021

Cooperation, Collaboration, and Coordination with the State
The State is a sovereign entity which has a vested interest and responsibility for the well-being of its
citizens. This is embedded in the State’s constitution (a contract with the federal government) and
implementing laws and regulations. The State has extensive expertise with Arctic issues and is well
situated to play a key role in implementing any research plan impacting Alaska. The State’s vision  is
based on conservation and responsible development to ensure its citizens have rational and  reasoned
opportunities in the Arctic, it is not based on preservation and protectionism that  unnecessarily
impacts our citizens and their right to provide for their livelihoods. Not only is the  success of the
Plan dependent upon the cooperation, collaboration, and coordination with a variety of  non-federal
agencies, this cooperation, collaboration, and coordination is required by Federal law  (15 USC 4107
(a)(6)). Unfortunately, cooperation and collaboration with the State, the ONLY state  that makes the
U.S. an Arctic Nation, and explicitly referenced in 15 USC 4107 (a)(8), is sorely  missing from the
draft Plan.

In the Introduction, the draft Plan states that the “interconnected and complex processes facing the
Arctic create research questions that are best addressed by multiple federal agencies working
together” (lines 25-26). The State respectfully disagrees with this statement, the pressing research
questions are not best addressed by federal agencies working together, but by federal, state, local,
and tribal agencies and organizations working together. With the omission of any real focus or
acknowledgment beyond vague mention of the federal-state partnership needed for the plan to be
successful, the draft provides the impression that the draft Plan encourages federal agencies to work
around rather than with the State.

The second paragraph of the Introduction (lines 33-34), states that the Interagency Arctic Research
Policy Committee (IARPC) was established to “facilitate cooperation between the Federal
Government and State and local governments in Arctic research.” We feel it is important to draw
attention to this statement because there is a clear lack of regard and acknowledgment for the State’s
role in the management of its resources in the Arctic throughout the draft Plan. IARPC has
conspicuously left references to State agencies out of the headings throughout the draft Plan. The
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decision to only list the federal departments and agencies that align well with each of the priority
areas is particularly concerning and serves to emphasize the lack of cooperation and coordination
with the State. If part of the reason IARPC was established was to facilitate cooperation between
various levels of government, then the development of the draft Plan clearly has failed to achieve
IARPC’s purpose. Direct engagement with State agencies has been minimal at best and the State’s
comments were essentially ignored in the development of the draft Plan.

Furthermore, the fourth paragraph states that the Plan “considers input from as many voices as
possible, drawing from documents and reports developed by the state of Alaska, …” (line 55).
However, upon review of the list of references in the draft Plan the general lack of acknowledgement
of state research is apparent. The incorporation of State scientific research papers would be mutually
beneficial to the advancement of Arctic science. The State has a proven record of research that can
contribute to the foundation upon which federal programs can be built.

June 3, 2021
Page 4 of 12

Definitions
In order to provide clarity and context, the Plan would benefit from including definitions of key
terms. We recommend that a definition of “Arctic” be featured early in the Plan to clarify the
geographic scope perhaps by using a map. “Community” is a key term in the document that is also
undefined (line 132). If it is intended to be representative and inclusive of the State, then that should
be clarified. A definition or citation of criteria for "sustainable" with respect to time period, spatial
scale, human population, and funding to achieve desired outcomes is needed. Finally, we
recommend that a definition of “conservation” be provided that is based on wise and responsible use.

Applicability of the Plan
In general, the comments provided by the State last summer during the scoping period for the Plan
regarding the lack of vision to inform resource management and policy questions are still applicable.
The clear disconnect with the management context for research and inconsistency between various
topics are fundamental flaws of the draft. To provide research that informs management, one must
recognize who makes decisions as well as where and how those decisions are made. This also
requires an understanding of desired future scenarios. IARPC states in lines 41-43 that it will
“address the most pressing Arctic research needs that require a collaborative approach and can
advance understanding of the Arctic, inform policy and planning decisions, and promote the well
being of Arctic and global communities;” however, the nexus between the Plan and resource
management decisions is unclear. The role of and the authority of the State in monitoring, research,
and land and natural resource management is conspicuously buried at the lowest levels within the
draft Plan. Examples include:

• ADF&G is not specifically mentioned even though subsistence foods are mentioned or  implied
in several areas of the draft. The statutory responsibility and mission of the ADF&G
Subsistence Section is to scientifically gather, quantify, evaluate, and report information
about customary and traditional uses of Alaska's fish and wildlife resources, and ADF&G
addresses these topics on a broader scale than any other agency or organization.

• ADNR’s Arctic Strategic Transportation and Resources (ASTAR) project. The ASTAR
project is a collaborative effort initiated by ADNR in partnership with the North Slope
Borough. The ASTAR team has been working with communities and regional stakeholders
to identify specific projects and project areas that may offer the most cumulative benefit to
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the region by prioritizing community and cultural connectivity, regional support, reduced
cost of living, increased safety, and responsible infrastructure development. Extensive
community engagement occurred, many studies have been conducted, and data have been
collected as part of the ASTAR project. ASTAR offers a unique opportunity for
collaboration on a number of Arctic-specific topics. Unfortunately, the draft Plan fails to
recognize the work that has been done by the State as a part of this project and does not
acknowledge the unique and valuable collaboration opportunity this project presents.

• The risk management and hazard mitigation efforts described in the Plan do not mention the
Department of Environmental Conservation despite the fact that this State agency has
regulatory authority over spill response in territorial waters.

The draft Plan implies that simply doing research and providing additional information will solve
both present day and future climate change related challenges. For example, one of the goals of the
Plan is to “monitor, maintain, and proactively adapt the Arctic's natural, social, and built systems”

June 3, 2021
Page 5 of 12

(line 139), which is a misrepresentation of what research does. Research informs but does not carry
out management processes. At a bare minimum, the Plan needs to acknowledge the management
processes that the research is intended to inform, highlight how the research will inform those
processes for better outcomes, and recognize that the implementation of solutions to solve problems
is not research. Again, we encourage IARPC to expand its concept of “research” beyond the narrow
“proof-of-concept” type of research such that its products meet the needs of all constituent scientific,
local community, and management agencies.

This Plan would have been more appropriately developed by seeking direct input from resource
managers and decision makers at the state, local, and tribal level that oversee the majority of the
management process that affect the U.S. portion of the Arctic. The draft Plan's approach is
incredibly paternalistic and will undoubtedly fail to achieve its aspirational goals from a lack of
recognition of the management processes that actually maintain the resilience and sustainability of
the "Arctic's natural, social, and built systems.”

Implementation
Based on the vague and minimally detailed Implementation section of the draft Plan, the State is
concerned about how this Plan will be successfully implemented over the next five years. We look
forward to the opportunity to provide advice on the biennial implementation plans and view this as
an opportunity to encourage research focused on current and future needs and realities. IARPC
should recognize that granting opportunities are a way to establish partnerships with non-federal
entities and put research boots on the ground.

According to this section, IARPC is to operate under three key overarching principles throughout the
implementation of this Plan. The Sustained Engagement principle calls for “the advancement of
respectful, responsive, and continuous engagement with Indigenous and Tribal organizations, Arctic
communities, federal agencies, the state of Alaska, and all partners” (lines 175-177). While we
appreciate the comment opportunities that have been provided, we unfortunately feel IARPC is
failing to advance a respectful and responsive engagement with the State as evidenced by the lack of
direct IARPC-State engagement and even consideration of the State’s comments in the draft Plan.
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Priority Area 1: Community Resilience and Health
The State has a constitutional responsibility to ensure for the resilience and health of its
communities. Yet the role of the state is undervalued in the discussion of this Priority Area. Any
efforts towards this priority area must involve the state and its communities if it is to be successful.
Our specific comments on Priority Area 1 are as follows:

• Line 196-197 mentions the “human and wildlife risks from toxic algal blooms.” It is
unclear why the health risks to wildlife are highlighted for toxic algal blooms but not for
infectious diseases? Please explain.

• This Priority Area briefly mentions the One Health approach (line 220-221); however, the
broadly collaborative nature of the One Health approach and inclusion of many non federal

partners should be specifically recognized in this section. The State is and has  been a critical
component to the One Health approach in the U.S. Arctic. For example,  this winter in the

Nome area there was a large outbreak of rabies with many Arctic and  red foxes testing
positive for the disease, including some that interacted with dogs and  people. The Alaska

Departments of Fish and Game, Health and Social Services, and  Environmental
Conservation worked closely with the City of Nome, the Regional Health

June 3, 2021
Page 6 of 12

Corporation to identify and begin addressing the outbreak. Upon recognizing the
significant extent of the outbreak, the State reached out to activate the National Rabies
Management Response Program for assistance in addressing this public health issue.

• The resilience of a community also depends on air quality. While lines 189-192  mentioned
the various interacting elements; including clean water, there is no mention of  any air
quality efforts in the entire discussion on Priority Area 1. Clean air is just as  essential as
clean water, particularly in the Arctic region where there is potential for  temperature
inversion that can impair air quality. Many of the roads in these Arctic  communities are
unpaved, causing particulate air pollution that impacts health. In order  to improve the
communities' resilience and health outcomes, we recommend the  incorporation of clean
air efforts into the integrated approach.

• The list of federal departments and agencies that align well with Priority Area 1 does not
include the federal Department of Transportation (DOT), even though transportation
issues are included in the list of interacting elements for communities to be resilient
(access to transportation, line 192). Also, as mentioned previously, if the goal of IARPC
is to “facilitate cooperation between the Federal Government and State and local
governments in Arctic research,” we feel strongly that both State government agencies
and local governments need to be included in the list of departments and agencies that
align well with Priority Area 1 (line 236). For this specific priority area, the Department
of Natural Resources, Department of Environmental Conservation, Department of Fish
and Game, Department of Health and Social Services, and Department of Transportation
and Public Facilities should be added to this list. In addition to these revisions, we
request that IARPC discusses transportation related issues, such as air strips and roads
and permafrost and air quality impacts due to road dust in this section.

• Lines 260-261 notes that “partnerships with non-federal agencies will be critical, since
many aspects of health and resilience are handled by state, local and tribal authorities.”
We would like to point out that many mapping and resource tools, as well as databases,
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are ill suited for Alaska’s geography and small communities since they are based on
census data. Querying these databases yield no usable results. We request that IARPC
acknowledge this elsewhere in the draft Plan and identify this database problem as an
important area for further research to improve the accuracy and usability of these federal
database tools.

Priority Area 2: Arctic Systems Interactions
The State has a vested responsibility over management of its lands and waters. Yet the role of the
state is undervalued in the discussion of this priority area. Any efforts towards this Priority Area
must involve the State and its communities if it is to be successful. Our specific comments on
Priority Area 2 are as follows:

• In general, the Justification section for Priority Area 2 fails to address the importance of
natural resources in the Arctic. This section discusses how changes to individual
components of the Arctic system can have cascading impacts on the entire integrated
system as a whole. There is detailed discussion about how changes in sea ice, permafrost
thawing, changing storm strength, sea level rise, and other climactic events can impact
the entire system and result in large economic impacts but there is no discussion about
how these events will impact natural resources and natural resource development. This is
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concerning considering the Introduction itself acknowledges that the changing climate in
the Arctic impacts natural resource development (line 29). Due to the strong
interconnections between all aspects of the Arctic systems and the economic benefit that
natural resources provide, it is inappropriate to not discuss how climactic events may
negatively or beneficially impact natural resources in turn causing a large economic
impact.

• Lines 248-285 states that “Understanding these interactions is becoming increasingly
important, especially for predicting future Arctic and global change.” While it is
appropriate to have a focus on the global feedbacks/change, the use of the term
"especially" suggests that this is the number one reason to address this issue with other
issues being secondary. Other issues should not be relegated to secondary issues.
Recommend changing "especially" to "and it also has utility for."

• Lines 309-311 states that “The enhanced fire activity, permafrost thaw, and changes to
local and regional hydrologic cycles are also expected to enhance the release and
deposition of mercury trapped in Arctic soils and tundra …” The focus on mercury at the
end of this sentence detracts from all the other reasons it is important to understand
changes in terrestrial ecosystems from subsistence, to wildlife management (including
decisions on Endangered Species Act-listed species), to species distributions, including
expansion of diseases and parasites (e.g., moose winter-tick). We recommend that  IARPC
take a broader view rather than focus on a single facet of a complex system of
interactions.

• This section does not include any reference to working with the Alaska Ocean Observing
System (AOOS) (https://aoos.org/). The data available on this site can be crucial for
ground truthing satellite observations and modeling efforts. We request that IARPC
include a reference to the AOOS.
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• The desired outcome of having a better understanding of the Arctic system as a whole  and
the “increased ability to inform strategies that minimize the negative impacts and  take
advantage of a changing Arctic” (lines 321-324) by addressing Priority Area 2 over  the
next five years will only be beneficial if natural resources and the economic benefits  of
natural resources are also taken into consideration when researching and addressing  this
Priority Area.

• Similar to many other sections of the plan, there is a clear lack of recognition that the  State
conducts much of the research and monitoring of many species in the Arctic. Lines
344-352 fails to mention the State when discussing the need for communication and
coordination between entities in the advancement of understanding Arctic system
interactions. This is a truly baffling omission considering the State has primary
responsibility over management and research of wildlife and many fisheries.

• Again, both State government agencies and local governments need to be included in the
list of departments and agencies that align well with Priority Area 2 (line 325). For this
specific priority area, ADNR, ADEC, and ADF&G should be added to this list.
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Priority Area 3: Sustainable Economies and Livelihoods
The State has a vested responsibility in ensuring for the livelihoods of its citizens and towards
ensuring for sustainable economies. Yet the role of the State is not recognized in the discussion of
this Priority Area. Our specific comments on Priority Area 3 are as follows:

• The goal of Priority Area 3 is to “monitor, maintain, and proactively adapt the Arctic’s
natural, social, and built systems to promote sustainable economies and livelihoods”
(lines 354-355). We are unclear as to how research is going to “maintain and proactively
adapt the Arctic’s” systems? Please explain.

• Lines 366-368 state that “Productive terrestrial, marine, and atmospheric systems in the
U.S. Arctic are critical to sustainable Arctic livelihoods, furnishing natural resources,
parks, and wilderness areas and pollock and salmon fisheries of global economic
importance.” This sentence is misleading because federally designated wilderness areas
are primarily lands where human intervention is minimized, and national parks also have
scenic value as strong establishment values. Some wilderness areas and parks are
relatively low productivity (e.g., permanent ice and snow fields in Brooks Range).
Global drivers of climate and pollution may affect productivity positively or negatively.
Maintaining desired outputs for human needs, especially if local human population
increases, will require intervention or import of goods and services.

• Lines 368-370 state that “Maintenance of healthy and productive ecosystems requires
ongoing monitoring and assessment, establishing baseline data on distribution and
abundance, and understanding the sources and impacts of observed change.”
Monitoring informs management, but it is not management in and of itself. Again,
maintenance of desired productivity for human uses may require substantial intervention;
this is the basis of predator control in Intensive Management to elevate harvestable
surplus of ungulates from systems where large predators are maintained for cultural
purposes of biodiversity and ecosystem function. This plan is clearly written by and
primarily for scientists, but it needs to go beyond that for practical applications.

• Paragraphs four, five, and six (lines 389-413) focus exclusively on federal actions,
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activities, policies, responsiveness, research, and agency to agency coordination. There is
no mention of either State or local governments which is in direct contradiction with the
statement that “achieving sustainable economies and ecosystems requires non-federal
partners” (line 438). This section fails to recognize the potential for strong partnerships
with ADNR, ADF&G, ADEC, and the Department of Health and Social Services. This
section also fails to recognize the Arctic Strategic Transportation and Resources
(ASTAR) program between the ADNR and the North Slope Borough. Any efforts
towards this priority area must involve the State and its communities if it is to be
successful. If the State departments and agencies truly are “critical collaborators” for
success, then that should be described more fully in the Justification section of this
priority area.

• Line 389-390 is only true if the mentioned coordination federal action is also coordinated
with other data collectors, especially the State and responsive to management needs
(rather than the federal perception of needs). While the later part of this paragraph
recognizes the importance of engagement with communities, it fails to recognize the
importance of working with state and local governments to successfully identify priorities
and coordinate on data collection.
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• The fourth paragraph (lines 389-399) also discusses the federal actions that must be taken
in order to help maintain sustainable economies. Given that mitigation of the effects of
global drivers on local areas is difficult to impossible for practical purposes, adaptation
will require cash income for non-local goods, including mostly fossil energy for
subsistence harvesting and food preservation.

• The fifth paragraph states that “Federal responsiveness to the concerns and priorities of
Arctic communities and Indigenous organizations depends upon accurate, up-to-date
data derived from both basic and applied research” (lines 400-401). By omission this
implies that the State's perspective on concerns and priorities are unimportant despite
having considerable management authority over many aspects of this section.

• As mentioned previously, both State government agencies and local governments need to
be included in the list of departments and agencies that align well with Priority Area 3
(line 414). For this specific Priority Area, ADNR, ADEC, and ADF&G should be added
to this list. The failure to include non-federal departments and agencies in this list
contradicts the goal of IARPC to facilitate cooperation between the Federal government
and State and local governments in Arctic research.

Priority Area 4: Risk Management and Hazard Mitigation
The State has a vested role in risk management and hazard mitigation. Yet the role of the State is
depreciated in the discussion of this Priority Area. Any efforts towards this priority area must
involve the state and its communities if it is to be successful. Our specific comments on Priority
Area 4 are as follows:

• This Priority Area discusses "risk management and hazard mitigation". Please note that
the Government Accountability Office (GAO) 20-460 report released in April 2020
called for a government-wide assessment of risks posed by gaps in the marine
infrastructure in the U.S. Arctic. We request that this section be revised to note that the
risk management and hazard mitigation efforts described in the plan will need to be in
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collaboration with the State, namely the Department of Environmental Conservation
because this agency has regulatory authority over spill response in territorial waters.

• Lines 456-458 states that “Risk management and hazard mitigation in the Arctic require  a
balanced research portfolio that provides actionable insights, services, and technology
tools that protect communities at the local, state, and national level.” The estimated cost
of hazard mitigation in the Arctic, including the import of fossil energy, should be a
research outcome to inform public policy deliberation. Opposition to fossil fuel
development in the Alaska Arctic will mean it has to occur somewhere else, and
regardless of source, the carbon emissions will enter the global atmosphere. Research on
ways to minimize community fuel needs (e.g., heating efficiency of buildings) is
important and should be acknowledged. Research conducted on this topic can be
compared with the research that was done as part of ADNR’s ASTAR project.

• The third paragraph notes that risk management and hazard mitigation in the Arctic will
require technology development (lines 460-461). We request that the plan be revised to
note that the need for federal research and funding for technology development specific
to Arctic conditions needs to be done in collaboration with the State. We also request
that the plan be revised to mention that the Alaska Department of Environmental
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Conservation has historically been involved in oil spill technology conferences to identify
best available technology for Arctic conditions.

• Lines 456-469 of the draft Plan fail to acknowledge that the State has significant
infrastructure responsibilities in the Arctic. The failure to acknowledgment State’s
infrastructure responsibilities is mind boggling.

• In lines 471-474, the term “pandemic” should be replaced by “disease” or “epidemic”
because pandemics are multi-national but on the ground disease issues tend to be
outbreaks (e.g., rabies, brucella).

• The fourth paragraph states that “To be successful, the combined research efforts across
federal agencies must address the entire spectrum of concerns from local environmental
security to national security” (line 477). The State agrees that combined research efforts
must consider the entire spectrum of concerns but are concerned that this sentence refers
to the combined research efforts by federal agencies but fails to acknowledge the research
efforts being done by non-federal agencies. As discussed previously, research efforts and
actions to address Arctic issues cannot be successful if federal, state, local, and tribal
agencies and organizations work together. In addition, this sentence contradicts the fifth
paragraph of this section (lines 479-484) which stresses that hazards and risks cannot be
addressed by a single entity.

• The fifth paragraph of this section notes that "Hazards and risks cannot be effectively
addressed by one entity alone. Resilience, hazard mitigation and disaster management
expertise are found across many federal agencies at many levels" (lines 479-480). We
would like to note that State agencies also possess this expertise and request that the
statement be revised to mention State agencies.

• Again, both State government agencies and local governments need to be included in the
list of departments and agencies that align well with Priority Area 4 (line 485). For this
specific priority area, ADNR, ADEC, and ADF&G should be added to this list.
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Foundational Activities
Introduction

• This section states that “a robust federal research program in the Arctic” is critical in
supporting the Priority Areas in the draft Plan. This statement fails to recognize that
the State is also involved in Arctic research and has contributed to the federal
research program in the Arctic. We request that this sentence be revised to clarify  that
the referenced “federal research program” is not just a federal program and  includes
State research and agency involvement as well.

Co-Production of Knowledge and Indigenous-Led Research
• The Enabling Communication and Coordination bullet under this section states that

IARPC will continue to support communication and coordination between “federal
agencies and Indigenous Arctic communities… so that outcomes of federal research
programs are communicated appropriately” (lines 543-551). By inappropriately
omitting the State from this sentence, it suggests that IARPC is not willing to
communicate and coordinate with the State and does not recognize the value of the
State-led research programs that exist.
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• The Sustaining Engagement and Building Trust bullet under this section states that
“Successful partnerships rely on respect, trust, early and ongoing collaboration,
sustained communication and coordination, and multigenerational participation”
(lines 552-556). We understand that these bullets describe the efforts IARPC will
take to advance and better support co-production of knowledge and Indigenous-led
research; however, we feel it is inappropriate to not recognize the State as a
stakeholder and discuss specific engagement with the State. We request that IARPC
meaningfully engage with the State.

Data Management
• This section discusses data management but does not reference the Alaska Ocean

Observing System, which is an important database of information on real-time
environmental conditions. We request that a reference to the AOOS be added to this
section.

Education
• Lines 639-646 includes a discussion of the aims of Arctic education. Please revise

the third education effort to read: “… (3) generate academic-workforce and agency
workforce development opportunities (e.g., internship programs) …”

Monitoring, Observing, Modeling, and Prediction
• This section lacks recognition of the boots on the ground data collection done by

various State departments. Quality data are foundational to our understanding and
knowledge of Arctic systems and are the platform from which to evaluate, assess and
model change. Given that the State has a robust time-series of data, it seems logical
that IARPC would want to utilize this to enrich and inform future work. We request
that IARPC revise this section to include recognition for the valuable data being
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collected by the State.

Technology Innovation and Application
• In general, this section fails to address the significant challenges that Arctic

communities face in terms of climate change effects on drinking water and
wastewater infrastructure. We request that a discussion about drinking water and
wastewater systems be added to this section as well as under Priority Area 4.

• The first paragraph of this section states that “At a broad scale, technology and
technological solutions will enable, accelerate, and deliver accurate information,
products, and solutions to the Arctic research and development community as it
strives to address challenges posed by the priority areas identified in this plan” (line
707). It is presumptuous to suggest research will find "solutions." We suggest this
sentence be revised to replace the term “solutions” to “plausible solutions.”

• The second paragraph discusses the four common themes that support science,
security, and stewardship of the Arctic region. On line 716, “distributed generation”
is listed as an example of the first common theme, Modernized Fundamental
Infrastructure. The concept of “distributed generation” is not explained in the draft
Plan. The State requests that this concept be explained or defined in the Final Plan.
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Implementation and Metrics for Measuring Success
Measuring Success
• In this section, only bullet four (lines 814-815) evaluates the ultimate outcome of whether

the research deliverables are actually used in management or policy decisions. The State
believes the final Plan should be designed for practical application to support decisions
regarding opportunities for responsible resource development. As the Arctic warms,  there
will be opportunities for the Arctic to be developed in a responsible manner that
conserves ecosystems and the services they provide, including subsistence uses by
Indigenous peoples. For example, as the Arctic warms, new opportunities for fishing will
develop. We must be prepared to seize upon these opportunities by ensuring we have the
necessary information to sustainably manage our natural resources. Such a research
program needs to be designed for and applied to a research management need.

• This Plan is only effective for the period of 2022-2026, but the proposal would benefit
from a sentence acknowledging the short evaluation period for outcomes and recommend
an evaluation 5-10 years in the future to see if it made a substantive difference.
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Comment on draft Arctic Research Plan 2022-2026

I am commenting in the area 1: Community Resilience and Health as someone who has conducted 25
years of research in the arctic in this area. I am writing to register strong support of the area 1 stated goal
to improve community resilience and well-being by strengthening research and tools to increase
understanding of interdependent social, natural, and built systems in the Arctic. I also am writing to
strongly affirm its use of the concept of well-being as policy driver while emphasizing the 3 themes of
cultural vibrancy, economic development, and mental and physiological health to enhance the wellness of
Arctic residents. Finally, I wish to register my strong support for the plan’s three key overarching
principles of sustained engagement, inclusion and equity, and transparency and accessibility, and I
advocate for additional emphasis of the principles in the plan.

I wish to focus on one area of constructive critique. I suggest need for addition to the section of area 1 that
concentrates on design and implementation of models that will strengthen methods for measuring
multidimensional threats to community resilience and well-being. In particular, I suggest need to greater
emphasize social factors that impact Arctic communities. In this section, I would strongly recommend
doing this through greater specificity of these social factors, with emphasis on the social determinants of
health. Because this is so crucial to what the plan will actually do, I also recommend greater specificity in
the plan on concrete details of the implementation of these models. Are there existing models in the
literature guiding this design and implementation effort? At a minimum, what proposed process or
structured NSF initiative will guide development of these models?

It is striking that during this time of a societal re-examination of structural determinants of health in the
U.S., wherein systemic racism is now specifically named in research funding announcements in
mainstream health research funded by federal research organizations such as the NIH, that the IAPRC
Arctic Research Plan lacks similar specificity regarding social and structural determinants. This plan
would benefit from specific content on the impact of the societal disruptions that constitute historical,
recent, and ongoing social determinants of health through their impact on systemic resilience processes
and on individual and collective well-being outcomes. This level of named specificity would strengthen
the Arctic Research Plan, as would inclusion of specifics of model implementation in general, and
inclusion of social determinants in particular.

James Allen, PhD
Professor | Memory Keepers Medical Discovery Team – Rural and American Indian Health Equity

Department of Family Medicine & Biobehavioral Health 

University of Minnesota Medical School, Duluth Campus
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Upon review of the IARPC Draft Arctic Research Plan, I did not see any strategy or plan for biological collections? As a
genomicist, I believe this is a major oversight that cannot be adequately addressed through 'observation' alone. Physical
biological specimens, preserved with accredited biorepositories (see list of biorepositories in the Americas in Dunnum et al.
2017), provide the raw materials required to measure molecular (e.g., DNA, RNA, host/symbiont, isotopic [diet]) change
through time. That is, physical specimens are required to effectively 'monitor' change through time, but are mistakenly absent
from the current draft. Following the genomic revolution in the early 2000s, molecular methods are one of the most powerful
tools available for understanding organismal biology, ecology, and evolution. These methods can identify the specific genes and
loci critical to adaptation and survival, as well as highlight signatures of hybridization and inbreeding which serve to guide
boots-on-the-ground
management action. If physical samples are not collected and preserved, as currently proposed, this represents a missed
opportunity to accurately assess change through time and precludes any molecular investigations into fragile Arctic systems.

I encourage the committee to actively partner with existing natural history museums (ie.
biorepositories) to ensure the regular collection and responsible long-term archival of biological
resources (Colella et al. 2021; Thompson et al. 2021). Biorespositories may be contracted to do
biological surveys in collaboration with agencies, and are then able to publicly serve specimens and their associated data to the
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broader scientific community to maximize the scientific impact of each sampling event. Physical specimens are essential to
establishing and recalibrating baseline conditions over time, assessing rates of biological change (evolutionary, dietary,
ecological, morphological, etc.), and identifying priority areas. I would be happy to point the committee towards appropriate
sources of
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The IARPC Diversity and Inclusion Working Group held a discussion on 3 May 2021 to identify comments relevant to the
2022-2027 Draft Arctic Research Plan Development. The following
represents a summary of comments from members of this working group:

The theme of Diversity and Inclusion should be seen as a critical part of all the plan priority areas and foundational activities.
Commitments to solidify the importance of making IARPC collaborations a welcoming and inclusive space in the plan would
emphasize a continuity in commitment to diversity and inclusion.

It is important to understand how engaging in IARPC collaboration team meetings can be challenging for those without
institutional support, or those facing barriers (e.g., with internet access, financial or family care constraints). The plan should
support long-term solutions that promote broad engagement.
Examples of support may be honoraria, access to subscription software or journal articles, or others. Providing a mechanism to
support the service time for non-tenured researcher engagement can make participation in IARPC collaborations more
equitable. One suggestion is for IARPC to provide a formal mechanism for researchers to request letters of support to document
their service time for tenure and /or promotion consideration.
The Arctic Systems Interactions priority area should not overlook the role of social science research. Specifically, a
social-environmental systems approach would consider the impact of social systems (e.g., policy, governance) on
environmental systems and not just the potential impacts of changing environments on people. Additionally (beginning at line
313), the discussion of models and
observations needed to understand interactions and feedbacks should reference the need to incorporate local observations and
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Indigenous knowledge, which would link to Foundational Activity 1. It would also be important to highlight here the need for
social science methods to effectively engage these knowledge sources. The plan implementation should engage social scientists
throughout the Arctic

1 of 2 6/4/2021, 9:11 AM
Firefox blob:https://www.fdms.gov/0bf429d2-f9eb-4b53-9247-3bf5fd440d31 research plan and its evaluation.
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3 June 2021
Interagency Arctic Research Policy Committee
National Science and Technology Council
National Science Foundation
Re: Comments on the IARPC Draft Arctic Research Plan

Dear Committee Members,

Thank you for the opportunity to provide comments on the draft Arctic Research Plan for 2022-
2026, which presents a broad vision for research and monitoring in the Arctic. As it now stands,
the plan is missing a significant component of infrastructure that would stimulate considerable
research into the future. Herein, I would like to highlight the critical role that biorepositories (i.e.,
permanent, publicly available specimen collections) should play in Arctic research. I send these
comments within the context of our current zoonotic pandemic which has exposed fundamental
shortcomings in our current biodiversity infrastructure. The considerable debate now about the
origins of SARS-C0V-2 serves to emphasize how biorepositories can allow us to quickly survey
potential sources of emergent zoonotic pathogens. Such infrastructure does not currently exist for
China and that has stymied efforts to locate the source. Similarly, we lack this important
infrastructure for the Arctic, not only for human health issues, but also for greater understanding
of rapidly changing environmental conditions and anthropogenic change (e.g., increasing
pollutants, climate disruption, loss of biodiversity, intermixing biomes, etc).

Monitoring, Modeling, Observing, and Predicting.
The stated goal here is “increasing understanding of the natural and human components of the
Arctic system as well as the degree and direction of past and future changes. It is also essential
for providing actionable data, forecasts, and new research directions.” As such, I’d like to point
your team to the just released National Academy of Sciences, Engineering, and Medicine
publication (listed below) which makes the case that biorepositories, including museums,
herbaria, and living collections, are infrastructure that is specifically designed to conserve the
materials and link the data necessary for all the types of research mentioned in the draft plan. I
specifically want to emphasize two points: 1) the need to increase biodiverse (e.g., taxon
diversity across time and space) sample availability (not just “observations”) and 2) the need to
find ways to more rapidly and effectively integrate across research studies, if we are to be
effective in monitoring and mitigating Arctic environmental change. There are many published
examples that demonstrate the importance of biorepositories (e.g., museum collections) in
enabling Arctic research (see below for examples).

I recently participated in a two-year effort to assess the role of living stock and natural history
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collections in environmental research and public health initiatives and encourage you to consult
this publication which specifically provides guidance to the NSF regarding the critical need to
build biorepository infrastructure to meet emerging societal needs related to climate, pathogens,
biodiversity, pollutants, subsistence foods, and other challenges that the Arctic is now facing.
This report makes a strong case for how these collections have become fundamental
infrastructure for understanding the natural world and human well-being.

Past, present, and future collections of Arctic flora and fauna will be essential for the
comprehensive monitoring, modeling, and predicting that is envisioned in the Arctic Research
Plan. Again, below I refer you to a few publications that point to the value of more strategically
building sampling and informatics related infrastructure in the Arctic. I urge you more explicitly
incorporate and fund this important component of biodiversity research.

Thank you for your consideration.

Sincerely,

Joseph A. Cook
Curator of Mammals and Regents Professor of Biology
The University of New Mexico
Albuquerque, NM 87131

National Academies of Sciences, Engineering, and Medicine. 2020. Biological Collections:
Ensuring Critical Research and Education for the 21st Century. Washington, DC: The National
Academies Press. 210 pp. doi.org/10.17226/25592.
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10.3389/fevo.2020.555386.
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Fugro Comments on the IARPC Arctic Research Plan

Supporting Interagency Arctic Research Policy Committee
2022- 2026 Arctic Research Plan

1. Background
Fugro is the world’s leading Geo-data specialist, collecting and analyzing comprehensive
information about the Earth and the structures built upon it. Our US and regional (Americas)
headquarters are located in Houston, Texas, and we employ approximately 1,100 employees in
the US across 20 offices in 9 states including Alaska. Working predominantly in the energy and
infrastructure markets, we serve both private- and public-sector clients from the air, on land and
at sea.

Our Alaska work began in the 1970s, supporting oil and gas exploration with survey and
geotechnical investigations. This activity soon expanded to include other industries and a full
range of Geo-data services. Fugro also supports science-focused government agencies with
their  Geo-data collection and analyses programs. In Alaska, these programs include NOAA
hydrographic charting, USGS topographic mapping for the Alaska Statewide Digital Mapping
Initiative (SDMI), USGS elevation-derived hydrology mapping, DOT state-wide road condition
surveys among others. These programs provide necessary baseline Geo-data to inform land
use  and land management decisions, short-term and long-term forecasting among other uses.

2. Comments
Fugro supports the IARPC’s commitment to partnership across scientific disciplines and sectors
to prioritize critical Arctic research, especially those involving the private sector, and we
welcome  the opportunity to participate on research collaboration teams. While Fugro’s activities
in the  Arctic could apply to any of the four IARPC research goals, our key strength is in
leveraging  technology to increase the scope and pace of Geo-data collection, processing, and
analysis to  benefit the end-users.

2.1 Technology Innovation and Application

Technology and innovation enable, accelerate, and improve the quality of scientific data, which
underpins all research priority areas identified in the IARPC plan. Successful implementation
of  the plan must provide an open and transparent mechanism to solicit, assess, and pilot (via
demonstration projects and trials) relevant innovations, including those from the private sector.
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With over 350 staff members contributing to our global innovation team, Fugro is already
developing technology and solutions that improve simultaneous collection of multiple data
streams for faster, more efficient collection of Geo-data in a single mobilization. Our
developments in remote operations, autonomy, robotics, cloud automation, and analytics are
being applied to mapping and charting above and below the waterline. Trial application of these
tools in Arctic Alaska would help accelerate schedule, reduce costs, and reduce risks for
government-funded Geo-data acquisition programs.

We strongly believe that Fugro has much to offer and we welcome joint applied research
opportunities with government and research institutions in the following areas:

#1: Rapid Airborne Multibeam Mapping System (RAMMS)

Fugro has developed a next-generation airborne lidar bathymetry (ALB) system, called RAMMS
that provides industry-leading point density depth penetration mapping for highly efficient,
cost-effective, and low risk coastal mapping in suitable waters. Currently deployed on a fixed- or
rotary-wing piloted aircraft, it’s been successfully used in the Arctic regions of Canada. It is also
the only deep-penetration system in the world that can be deployed on fixed-and rotary-wing
uncrewed aircraft systems (UAS). This solution would be ideal for mapping stretches of
Alaska’s  shallow water coast where Geo-data is severely lacking.

#2: Satellite imagery derived products

Nearshore and foreshore coasts, estuaries, and riverbed environments are dynamic and can
evolve on time scales from weeks to years. Fugro’s 4D (x, y, z, time) Satellite Seabed
Morphology  (4DSSM) provides up-to-date imagery in the vicinity of a given Area of Interest
(AOI) (<25 m water depth). The imagery ensures decision makers are armed with the most
current knowledge  of shallow water hazards, thus helping to mitigate risks when working in a
rapidly evolving  landscape. Making this type of actional intelligence available on demand would
benefit all  federal agencies and non-federal partners listed under priority area 4: Risk
Management and  Hazard Mitigation.

#3: Uncrewed and remotely piloted platforms

Fugro owns and operates a growing fleet of multibeam-equipped uncrewed surface vehicles
(USVs) capable of mapping coastal, deep-water hydrography, and seafloor
inspection/exploration. As of this writing, this will include four designs of vehicles for a variety of
applications ranging from shallow to deep water, as well as survey and remotely operated
vehicle (ROVs). Additionally, through an investment partnership with SEA-KIT, Fugro builds,
owns, and operates a fleet of multibeam-equipped USVs that can be operated completely
independently of the mother-vessel with 30 days of continuous endurance and which are
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USVs  could provide the Arctic region with safer, more efficient, and more environmentally
friendly  mapping, exploration, and domain awareness solutions.

#4: Cloud-hosted Geo-data repository

Fugro is integrating public datasets and historical project data with real time field data, including
information from Fugro’s ongoing metocean, geophysical, geotechnical and environmental
programs. The approach is facilitating real time tracking of the site characterization effort for any
project anywhere in the world. This information is accessible to project stakeholders 24/7
without the need for specialized software or GIS experience; it also includes a data deliverable
portal for downloading post-processed datasets. This comprehensive data solution is advancing
the way we work collaboratively with partners, allowing complete utilization of the valuable
datasets.

#5 Remote Operations

Fugro has developed and established seven remote operations centers (ROCs) around the
world  that remotely track, monitor, coordinate, and manage Fugro and our clients’ assets. This
same  approach and supporting technology could be established for assets currently working or
contemplated in the Arctic region, allowing multiple stakeholders to remotely track, monitor,
coordinate, and manage program-related resources or activities.

Fugro Comments on IARPC Arctic Research Plan 01 | June
2021 Page 3 of 4
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3. Recommendations and conclusions
As noted by the IARPC, successful implementation of the Arctic Research plan needs to
include public-private partnerships through which applied joint research can be conducted
and  transitioned into commercially available applications. Fugro has the human resources,
technical expertise, and industry knowledge to assess and connect research with real-life
applications.

Partnership mechanisms such as the Broad Agency Announcement (BAA) should target and
enable private-sector partner participation. The Artic Research plan implementation should
also recognize, leverage, and build on existing research already underway in the private
sector,  accelerating technology transfer from research to commercialized solutions.

Fugro has been involved in numerous successful examples of public-private partnerships,
including the California Seafloor Mapping Program and the NOAA Ocean Exploration and
Research (OER) Blake Plateau project. We look forward to building on these past successes.
We  welcome the opportunity to answer the pressing need for Arctic Geo-data by leveraging
new  and emerging technologies through applied research projects with federal government
agencies  and their partners.

Sincerely,

Rada Khadjinova
Area Manager-Alaska
Fugro USA, Inc.
T + 713 369 5600 | M +907 227 2995 | E rkhadjinova@fugro.com | W fugro.com

Delivered via e-mail: IARPCPlan@nsf.gov

Fugro Comments on IARPC Arctic Research Plan 01 | June
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Terrestrial Snow Cover – Gap in Research Activities

Significance of Terrestrial Snow Cover
It does not possibly look as a large size  problem, but because of numerous existing

gaps in our relevant knowledge and studies of seasonal terrestrial snow cover  it is worthwhile
to  consider  terrestrial  snow  cover  as  a  potential  individual  component  of  planned future
developments. It is well known that polar areas under monitored. Additionally it is necessary
to  take  into  account that  the  Terrestrial  Seasonal  Snow  Cover  studies  traditionally
underfunded and understaffed. 

Snow cover  is  a  major  component  of  the  cryosphere  clearly  characterized  by  the
largest extent and variability in the Northern Hemisphere. The average annual area of snow
cover twice as large as the average annual area of sea ice. The maximum extent of snow
cover is three times more than the maximum area of sea ice. 

Snow cover is the most prominent  feature of northern regions distinguishing them from
lower latitudes. Studying snow cover is not a low priority task due to user requirements and
because the information on terrestrial snow covering up to 40% of the land in the Northern
Hemisphere is critical to study various atmosphere and land processes and to remote sensing
of  numerous  products  as  well  as  to  environmental  modeling.   Climatic  te rrestrial  snow
reductions were of equal significance to those of sea ice reductions.  
 
Current Status of Studying Terrestrial Snow Cover

It is impossible to dispute a significant role of snow cover.  However a careful search
reveal that for previous 5 years only two meetings out of numerous meetings organized by all
IARPC groups were related to snow cover  .

The first meeting on Oct 31, 2017 had a symptomatic name - Into the void; addressing
snow and its ecosystem impacts.

Another meeting on March 8, 2018 also had an appropriate title - The Challenge of
Snow: Glaciers & Sea Level and Terrestrial Ecosystems Collaboration Team March Meeting –
and affirmed that “Snow is notoriously hard to measure and model, but important across Earth
Science disciplines”. 

Two meetings during five years illustrate that terrestrial  snow cover did not receive
attention adequate to its significance.  Therefore it is of great interest to figure out the ways
terrestrial snow cover could get more attention in the following years.

The gap in studies could be considered as a challenge.  Then according to the draft of
Arctic Research Plan “Emerging research questions require a timely and robust response,
which is being met by the Interagency Arctic Research Policy Committee (IARPC) through
this bold new five-year Arctic Research Plan.”

“Through  a  targeted  approach  to  priority  areas  set  forth  in  this  plan,  IARPC  will
address the most pressing Arctic research needs that require a collaborative approach and
can advance understanding of the Arctic.”  Nobody disputes the important role played by
terrestrial snow cover that should be a component in all four priority areas.  And it does not
look surprising that ‘snow’ per se is not even mentioned in the Arctic Research Plan 2022-
2026; in comparison ‘indigenous’ included 70 times in accord to “a shift from previous Arctic
research plans, where the focus was primarily upon environmental processes to also address
societal issues that require a more complex, multi-disciplinary approach.”
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New Design of IARPC Arctic Research Plan
At the last Draft Arctic Research Plan 2022-2026 meeting

https://www.iarpccollaborations.org/arp-2022-2026-implementation.html
it was clearly and undoubtedly confirmed that
1. No collaboration team (fig. 1) presently includes snow.
2. No noticeable IARPC activities explicitly considered snow during 5 previous years.
3. Creating "new" priority areas (fig. 2) will not help to include snow.

Items 1. and 2. are not disputed by the team working on the Plan.

Figure 1. Collaboration teams

The authors of the draft plan assume that "new" priority areas allows more flexibility to
studying snow and new design of the Arctic Research Plan gives more flexibility to include
any questions in  consideration.   However  the  same flexibility  has a  flip  side  –  to  avoid
including any questions in the plan under consideration.

It  is declared that the priority areas are open to everybody,  but fig.  3 includes only
federal agencies, foreign partners, foundational teams as participants, which gives only one
option to participate for others - through collaboration teams (that do not include snow and will
not possibly want to do it).
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Figure 2

Figure 3
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Rationale for Proposed Terrestrial Snow Cover Activity and Value to Society and Economy  
Environmental,  economic  and  social  changes  take  place  in  the  Arctic  influencing

various activities of the local and idigenous population. Terrestrial Seasonal Snow Cover is a
major  climatic  factor  causing  changes  in  life  in  polar  areas.  There  is  a  certain  need  to
consider  its  climatic  and interannual  variability  influencing economy and population for  a
larger part of a seasonal cycle. 

The  study  activities  will  support  applied  research  to  answer  societally-relevant
questions, relating to the Arctic.  Overarching task of sustainability and resilience helps define
the proposal priorities. 

It is certain that the influence of Terrestrial Seasonal Snow Cover needs to be taken
into consideration presenting the major factor determining the interaction between society
and environment and influencing many aspects of life  in the Arctic. 

Knowledge and Information Gaps to Address 
The IARPC encourages and facilitates cooperation in all aspects of Arctic research.

However, there is a huge gap in current activities - Terrestrial Seasonal Snow Cover is not
considered. It is impossible to reach a comprehensive understanding of the Arctic region and
its role in the Earth system without studying Terrestrial Seasonal Snow Cover. The variability
of processes and parameters characterizing changes in Terrestrial Seasonal Snow Cover are
in the focus of the research.  The following examples illustrate some specific knowledge and
information gaps to be addressed. 

Several  snow  products  were  derived  by  NASA  on  the  basis  of  the  Moderate
Resolution Imaging Spectroradiometer (MODIS) observations onboard the Terra and Aqua
satellites from launch until the end of 2016, and became a standard requirement for many
users. However, from 1 January 2017 the program stopped providing the snow products. This
is a matter of significant concern creating problems for users of many applications. 

Currently,  in  the United States there is no even a single archive of global  subgrid
fractional  snow  –  the  characteristic  of  snow  cover,  that  is  by  default  included  in  snow
information provided in European studies. The information on snow fraction is an important
component of land surface models and hydrologic models improving quality of atmospheric
correction and vertical atmosphere profiles, heat fluxes, soil  moisture, surface albedo and
temperature, vegetation parameters and numerous other data. . 

Studies of terrestrial ecosystems miss the consideration of snow cover, though it is
hardly possible to get reliable information, for example, for northern boreal forest ecosystem
or other biomes in high latitudes without taking the influence of snow into account.  
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Recommended Areas of Snow Studies to Enhance
Tier 1 activities 
- Snow Climate change
- Snow Climate modeling
- Snow in land models
- Snow remote sensing
- Snow indigenous information
- Snow influence on infrastructure
- Snow optics and spectroscopy
- Snow anisotropic reflectance and albedo 
Tier 2 activities 
- Snow in the atmosphere
- Snow on glaciers
- Snow on sea ice
- Snow physical and chemical properties

High Impact Deliverables Achievable in 2 Years of Initial Studies 
Several  intercomparisons  of  different  sources  of  snow  information,  models  and

satellite observations are planned to be made. The results of comparisons will be validated
using direct field measurements indicating problems and applicability of snow information to
different tasks. The possibility to analize the uncertainty of snow data will be very useful to
estimate the influence of various factors and potential improvement of snow information. 

The comparison of results provided by different techniques is a necessary stage in
research activities. Collaboration between scientists with experiences supplementing each
other and the interaction between agencies and countries can be a very promising way to
tackle the problem of optimizing Terrestrial Snow Cover studies. Such collaboration should be
considered as a key recommendation, but the organization of reliable  intercomparisons and
validations of different approaches is challengeable, requires significant efforts and needs to
be explicitly included in planned works recommended by IARPC. 

Terrestrial Snow Cover Thematic Collaboration Team
According to the draft of the Arctic Research Plan“Priority areas are new to the plan

framework  and  are  designed  to  respond  to  research  challenges  identified  by  Arctic
communities.”  

Even though “In contrast to previous IARPC Arctic research plans, this plan presents a
strategy with thematic goals without explicit direction on implementation. Specific objectives,
deliverables,  and  metrics  will  be  described  in  biennial  implementation  plans”  the  role  of
thematic collaboration teams remains extremely high if not dominating.  It is interesting to
note that the number of thematic collaboration teams in already increased in the draft of the
Arctic Research Plan  after Physical Oceanography has been included as an additional team.
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Because the significance of Terrestrial Snow Cover in many aspects exceeds the role
of several thematic collaboration teams it make sense to consider adding another thematic
collaboration team – Terrestrial Snow Cover.  It is worthwhile to be a separate basic thematic
collaboration team, not a self-formed team. 

“These implementation plans, the first of which will be released in early 2022, will also
identify the collaborating teams, foundational activities, and other partners that will contribute
information, understanding, data, or tools needed to achieve priority area goals.”  Hopefully,
the feasibility of creating the new thematic collaboration team – Terrestrial Snow Cover – will
be considered by Interagency Arctic Research Policy Committee aligning its work with the
U.S. Arctic Research Commission and supported officially by that time. 
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resources, methods, and techniques that will be useful to mitigating current and preventing future 
impacts from melting permafrost, coastal erosion, and hydrological changes. 

Overall Content and Organization of the Plan 

Again, the AEWC and Borough are prepared to work with IARPC, its constituent agencies, and 
other Alaska Native entities on the pursuit of Congress's and the President's instruction that 
IARPC prepare and pursue the 5-year Plan in meaningful and timely consultation with the 

residents of the Arctic. We recommend that this focused collaboration on Plan development and 

implementation proceed according to co-developed measurable and reportable objectives, with 
regularly scheduled reports back to Arctic communities. Specifically, there should be 
community input on the performance elements of each objective and how they may or may not 

be a meaningful approach to research and achieving the goals in the plan. 

Conclusion 

The AEWC and Borough value our continuing relationship with the research agencies and their 

investigators. If the agencies truly intend to pursue co-produced and Indigenous-led research, as 
stated in the draft Plan, we are prepared to collaborate with agency representatives, researchers, 
and other Native entities on the development oflanguage, process, and the pursuit of priority 

research. As this process goes forward, we would appreciate the opportunity to provide further 
input and feedback on how research in the Arctic can better contribute to the well-being of Arctic 

communities as this relates to health, food security, and an overall relationship to the land. 

Sincerely, 

'2�.10 ffe
Chairman 

Alaska Eskimo Whaling Commission 

cc: AEWC Commissioners 

Scott Szmyd, CAO 

Wayne Carey, Borough Attorney 

Taqulik Hepa, Director of Wildlife Management 
Congressman Don Young 

Senator Lisa Murkowski 
Senator Dan Sullivan 

7;/.,�I 
Mayor 

North Slope Borough 

8 
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1007 W. Third Avenue, Suite 100
Anchorage, AK 99501
www.aoos.org June 11, 2021

Roberto Delgado
Office of Polar Programs
National Science Foundation
2415 Eisenhower Avenue
Alexandria, VA 22314
IARPCPlan@nsf.gov

Dear Dr. Delgado:
We have reviewed the draft Arctic Research Plan 2022-2026 and submit the following comments
for your consideration.

The Alaska Ocean Observing System (AOOS) operates as a private non-profit working
collaboratively with federal and state agencies, tribes, NGOs, and industry to increase ocean and
coastal observations and provide accurate and reliable data, applications and services for decision
making. We are the Alaska regional component of the Integrated Ocean Observing System (IOOS),
an interagency program housed within NOAA.

We first want to commend the Interagency Arctic Research Policy Committee (IARPC) for its
adoption of the Collaboration Team approach to fostering cooperation, coordination, and
collaboration among federal and state agencies, tribes, academia, non-profits, and the private
sector. You have developed a model that the rest of the country should embrace. We hope that  there
can be greater participation in the teams from the non-federal and non-academic sectors. We  also
want to commend the authors of the draft plan for incorporating significant emphasis on
Indigenous knowledge: recognizing it as a major foundational activity, as well as inclusion in all the
priority areas. This is timely, and well over-due. The value of Arctic communities is apparent
throughout the plan.

Although we can well appreciate the challenges of drafting a 5-year research vision for 17 federal
agencies, we are still concerned that the plan does not lay out specific goals and objectives to be
achieved within those five years. Even if the steps needed to achieve these and the metrics for
determining success are included in a future implementation plan, they would still need to be
derived from specific goals. To address this, you might consider calling this document an Approach
rather than a Plan.

The draft Plan identifies several important research priority areas and critical foundational
activities. There are still some significant gaps in the plan, with several critical research areas either
minimized or totally missing. We would like to bring these to your attention:

● There is little mention of the research and data needs of federal and state agencies and  tribes
who are attempting to fulfill their management and decision-making responsibilities  for
marine and terrestrial ecosystems, habitats and living resources. The plan should make  a
stronger connection between those needs for data and information products and the
research that is prioritized.

● Specifically, the research needs of regulatory and operational agencies such as the National
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Weather Service, the US Coast Guard, US Fish and Wildlife Service, Environmental  Protection
Agency, and the National Marine Fisheries Service are not called out, even  though the plan is

intended to represent the collective research priorities of 17 agencies.
● There is no mention of prioritizing pathways for transitioning research to operations, often

called “the valley of death”.
● Priority 3 is entitled “Sustainable Economies and Livelihoods”, but there is little to no

mention of the research needs for Alaska’s existing economies, which include commercial
fisheries, tourism, and energy development. There may be broad disagreement in Alaska
over how these industries and the livelihoods of Alaskans are to develop or be sustained,
but the research needed to make those decisions is largely missing from this plan.

● Robust, science-informed permitting is one way to ensure sustainable, environmentally
sound activities that are managed consistent with federal mandates such as the Marine
Mammal Protection Act, yet the environmental data needed for permit documents is
notoriously limited. Research specifically tailored to meet permitter and permittee needs
should be a priority.

● Alaska is the US Arctic, yet the state of Alaska is not well represented in this plan. State
agencies are critical partners to achieving the goals of any 5-year plan.

● The role of technological development is not highlighted sufficiently. It is mentioned in
Priority Area 4 and included as a Foundational Activity, but it needs to be given greater
emphasis since new technologies may provide the most opportunities for advancing key
goals and outcomes.
● Little mention is made of existing, well-funded research partnerships in Alaska. These

include tribal entities, core federal and state research programs, non-governmental
organizations, and entities such as the North Pacific Research Board and the Alaska Ocean
Observing System. Alaska’s research needs can only be met with enhanced partnerships.

We look forward to working with IARPC in the future as your planning process continues. Thank
you for the opportunity to provide comments.

Sincerely,

Sheyna Wisdom
Executive Director

Molly McCammon
Senior Advisor
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June 9, 2021 

 

Dr. Roberto Delgado 

National Science Foundation 

Interagency Arctic Research Policy Committee (IARPC) 

  IARPCPlan@nsf.gov 

 

Re:  Comments on draft IARPC Arctic Research Plan, 2022-2026 

 

Dear Dr. Delgado, 

 

Thank you for the opportunity to comment on the draft Interagency Arctic Research 

Policy Committee (IARPC) Arctic Research Plan for 2022-2026. Please find our 

comments regarding the draft plan below: 

 

Policy Drivers 

 We would like to see “Well-Being” expanded to include emphasis on knowledge 

sovereignty, research sovereignty, food security, climate change impacts, and 

cultural heritage preservation. 

 The description of the ‘stewardship’ policy driver is unclear to us and we 

recommend clarification. What are ‘globally driven changes’ and how does a 

focus on them ‘advance responsible management’? 

Priority Areas 

1) Priority Area 1/Goal 1 

o We recommend revising goal 1 to: “…well-being by supporting and 

conducting research and the development of tools that increase…” 

o We also recommend that you define, or at least describe in more detail, 

what is meant by ‘community’. In the justification for this priority area 

IARPC seems to be primarily describing physical human communities in 

the Arctic, though there are many other types of communities 

(communities of practices, cultural communities that may not be entirely 

place-based, etc.). 

o The narrative about this area focuses primarily on identifying stressors 

and impacts and advancing understanding – we would like to see a larger 

focus on application of knowledge to develop solutions. 

2) Priority Area 2/Goal 2 

o  What is the difference between ‘predict’ and ‘project’?  

o Traditional Knowledge and Indigenous Knowledge (TK and IK) have 

much to contribute to an understanding of the priority area and 

associated goal. The justification for this priority area should include 
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more discussion of TK and IK and the value it can and should bring to 

this proposed research focus area. 

3) Priority Area 3/Goal 3 

o We are unclear what ‘proactively adapt…natural, social…systems’ 

means, and it is not explained in the justification for this priority area. 

We suggest revisiting this language and clarifying. 

o Suggest changing ‘productive’ to ‘healthy’ on line 366 

o Why are specific fisheries named in the justification (i.e. pollock and 

salmon, line 367)? There are many other things of ‘global economic 

importance’ in the Arctic. 

o We recommend adding ‘spiritually and nutritionally’, and changing 

‘more broadly’ to ‘additionally’ on line 373 

o We suggest clarifying ‘security’ on line 375. For example, are you also 

including food security in this discussion? Food security is certainly 

dependent, to some degree, on infrastructure. However, this discussion 

seems to be focusing on the physical security of communities, or the 

ability to access services like healthcare, via physical infrastructure, for 

example.  

4) Priority Area 4/Goal 4 

o  We would note that what represents ‘secure and improved’, ‘well-

being’, and a ‘good’ quality of life are highly subjective; as are measures 

and understandings of risk, hazard, and adaptive capacity. We 

recommend that in the discussion of this goal that the above is made 

clear and that the authors discuss the potential different perspectives that 

might be applied to the interpretation of this goal. 

o We think it is imperative that the Federal Emergency Management 

Agency be involved in the work of collaboration teams aligned with this 

priority area. Additionally, Indigenous organizations should also be 

included in the list of potential partners for this work. Many Indigenous 

organizations, such as Kawerak, have staff dedicated to emergency 

preparedness and response issues.  

Foundational Activities 

 Regarding co-production of knowledge (CPK): we recommend striking line 528 

as it is incorrect. While many collaborative and shared activities may use some 

of the conceptual tools that are part of true CPK (see, for example, Ellam yua 

20211), not all such activities can be defined as CPK. To do so would be a 

watering-down and diminishing of truly co-productive work. 

 We recommend that you replace the description of co-production of knowledge 

currently in the draft plan (line 529), with a definition of CPK from the work of 

ICC, Kawerak and Pew: “Co-production of knowledge (CPK) is a process that 

brings together Indigenous Peoples’ knowledge systems and science to generate 

new knowledge and understandings of the world that would likely not be 

                                                 
1 Ellam yua, J. Raymond-Yakoubian, R. Daniel, C. Behe. 2021. A framework for co-production of knowledge in 

Arctic research. Poster presentation, 10th International Congress of Arctic Social Sciences, ICASS X, June 15-20, 

2021. Can be accessed at: https://kawerak.org/download/coproduction-of-knowledge-framework/  
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achieved through the application of only one knowledge system. CPK 

emphasizes the importance of attaining equity in research relationships” 2.  

 Re ‘Enabling Communication and Coordination’: while we support this sub-goal, 

we recommend caution in terms of creating ‘new venues’ where Traditional and 

Indigenous Knowledge holders will be expected or encouraged to participate. 

Any such work should be extremely intentional and deliberate and not create 

additional or duplicative burdens or expectations for Indigenous community 

members or staff of Indigenous organizations. 

 We recommend revising the discussion of “Indigenous-led” research. Such 

research is, at its core about Indigenous leadership.  Indigenous-led work can be 

supported by increasing capacity and opportunity for such leadership.  

 We support activities that promote and enact the Principles and are very 

interested to learn more about how IARPC plans to ‘track their effectiveness’.  

 Additionally, we also support efforts to ‘increase capacity…’ (line 562) and 

recommend that substantial efforts also be made to increase federal agency 

capacity via diversity and inclusion work, and the creation, staffing or 

reallocation of funds towards non-economic social science and Traditional 

Knowledge-focused positions. If the recommendations and expressed needs of 

Indigenous communities and organizations are followed with regard to such 

positions, it will lead to effective structuring of this work and such positions 

(including ensuring that staff have appropriate disciplinary expertise and/or 

experience for their positions).  

General Comments 

 We recommend revisiting language around the terms: human, social, societal, 

society, economy, socioeconomic. Perhaps a social scientist on your team can 

help parse this language, reduce the number of different terms being used, and 

streamline the concepts. 

 We also again recommend you reconsider the terminology surrounding 

knowledge systems used in the draft plan. For example, we believe that in 

different areas of the plan you are referring to what Kawerak calls “Traditional 

Knowledge” (e.g. line 519), and in other areas are referring to what we would 

call “Indigenous Knowledge”.  For more information, please see our previous 

comments and: https://kawerak.org/wp-content/uploads/2018/04/Kawerak-

Knowledge-and-Subsistence-Related-Terms.pdf  This would also be in line with 

many federal regulations and guidance documents.  

 We would like more information on the ‘non-federal partnerships’ that are noted 

as desirable multiple times in the draft plan. What will these partnerships look 

like? Will they be supported with funding or other types of resources? 

 Regular and meaningful participation in IARPC Collaboration Teams by 

Indigenous people and the staff of Indigenous organizations can be challenging 

due to lack of resources to support staff engagement. We recommend that 

                                                 
2 Ellam yua, J. Raymond-Yakoubian, R. Daniel, C. Behe. Forthcoming.  Negeqlikacaarni kangingnaulriani 

ayuqenrilnguut piyaraitgun kangingnauryararkat: A framework for co-production of knowledge in the context of 

Arctic research.  
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IARPC look for ways to provide funding to support the time of non-federal 

participants. 

 We would like to be included in the discussions about implementation plans for 

the specific objectives. 

 We previously recommended that this plan include a discussion of Tribal 

Consultation (i.e. Executive Order 13175 and associated guidance). Tribal 

Consultation is an important part of research planning. We request that the 

responsibility of federal agencies to consult with federally recognized Tribes 

specifically about research also be detailed in the Plan. Doing so will show 

IARPC support for Tribal sovereignty.  

 

Quyana for considering our comments on this draft plan. If you have any questions 

about our comments, recommendations and requests, or would like to discuss them in 

more detail, please contact Kawerak Social Science Program Director Dr. Julie 

Raymond-Yakoubian at juliery@kawerak.org or (907) 443-4273.  

 

Sincerely, 

KAWERAK, INC. 

 

 

 

Melanie Bahnke, President 
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Comments on the Arctic Research Plan 2022-2026

The objective of the following comments is to propose practical actions to reinforce the 5th principle

for conducting research in the Arctic: “Pursue Responsible Environmental Stewardship”. As cited page

12, line 317, in Priority Area 2: Arctic Systems Interactions, observations are key components to

obtain a holistic understanding of the Arctic and its interactions with the Earth system. The

importance of short-term observational efforts is also highlighted on page 23, in Monitoring,

Observing, Modeling and Prediction section in fundamental activities.

As scientists, who have participated in Arctic field activities on land, at sea, or on the sea ice, we are

all concerned by the impact that our presence and research has had on the environment. In hindsight

we realize that there are many things that we should or could have done differently, and that

quantifying environmental impact could help all future research activities to minimize these impacts.

The Arctic Research Plan should highlight the need to quantify the environmental impact of the

scientific observations. A task group could provide guidelines to plan Arctic research expeditions, and

metrics to measure the environmental impact of the field activities.

A second proposition to improve the Arctic Research Plan concerns engineering developments, also

oriented toward the 5th principle of conducting research in the Arctic. We would like to suggest

adding to page 24, line 711 the words sustainable or environmentally friendly: “IARPC will employ its

existing Polar Technology Community Forum to support this activity as it encourages the broad R&D

community across the priority areas to adopt the most relevant, efficient and sustainable

technologies of today.” This concept is already presented on page 23, line 671 in “Future

development of Arctic observing capabilities should consider potential environmental impacts”.

Nonetheless, it might be needed to emphasize more on the sustainability of the instruments

deployed in the Arctic. Including it in both sections emphasizes the importance of these types of

innovations.

A third suggestion addresses the need for IARPC to encourage funding agencies to consider

sustainability in field science. In the section Monitoring, Observing, Modeling and Prediction, on page

24, in the same paragraph, which focuses on coordination in Arctic system MOMP efforts and

engagement with other federal agencies, few sentences should be added to underline the role of

funding agencies in promoting and supporting sustainable practices in Arctic field activities. We

suggest something along the lines: “IARPC will give support to funded investigators addressing

sustainability in field research and developing best practices to limit the environmental impact of the

activities. Documenting the environmental impact during the research (more than just on humans

and animals but also on the environment) with i.e., monitoring plans could be required in proposals

by funding agencies. The development of more sustainable materials and supplies, new

72



environmentally-friendly technologies should also be encouraged and supported by funding

agencies.”

Matthew Shupe
Amy

Macfarlane
Maddie Smith
Jessie Gardner

Alessandra D'Angelo
Felix
Linhardt

Celia Gelfman
Verena Mohaupt
Deborah Bozzato

Lisa Grosfeld
Radiance Calmer

73



June 11, 2021

Re: Public Comments on the DRAFT ARCTIC RESEARCH PLAN 2022-2026

It is an honour and pleasure to submit these public comments in view of the request from the Interagency
Arctic Research Policy Committee (IARPC) regarding the DRAFT ARCTIC RESEARCH PLAN 2022-2026.

I am submitting these comments as the Fulbright Arctic Chair 2021-2022 with appreciation for scientific
leadership of the United States, as symbolized by the 2017 Agreement on Enhancing International Arctic
Scientific Cooperation that was signed by Foreign Ministers of the eight Arctic States in Fairbanks, Alaska.
Beyond this third binding Arctic agreement to enter into force among the Arctic states in the past decade –

United States leadership with science in the Arctic is further represented by the 1st Arctic Science Ministerial
in 2016 at The White House, which has since become a biennial dialogue that rotates with the Arctic
Council  chair, involving Arctic and non-Arctic States inclusively.

The ARCTIC RESEARCH PLAN 2022-2026 will become actionable next year, during the Russian Chairmanship of
the Arctic Council, yet Russia is absent from the document as are Denmark, Finland, Iceland and Sweden.
Such limitations to consider circumpolar synergies raises questions about the DRAFT ARCTIC RESEARCH PLAN

2022-2026 in view of “the needs of all people who live in the U.S. Arctic as well as the larger national and
global community who are also impacted by Arctic change,” as stated.

Is the context of Arctic research effectively included in the current draft? I will focus on this question in
my comments, trying to weave relevance through the “four critical policy drivers in U.S. Arctic research
policy that reflect long-standing U.S. interests in the Arctic and the collective priorities of IARPC federal
agencies.  Policy drivers include:

• Well-Being: Enhance the wellness of Arctic residents with an emphasis on the themes of cultural
vibrancy, economic development, and mental and physiological health.

• Stewardship: Advance responsible management of the Arctic environment with an emphasis on
globally driven changes.

• Security: Strengthen national and regional safety, as well as risk management and emergency
preparedness themes.

• Arctic-Global Systems: Improve understanding of the Arctic as a component of planet Earth.”

PROF. PAUL ARTHUR BERKMAN

Chief Executive Officer, EvREsearch LTD
Director, Science Diplomacy Center
Associated Fellow, United Nations Institute for Training and Research (UNITAR)
Faculty Associate, Program on Negotiation (PON) at the Harvard Law School
Associate Director of Science Diplomacy, Harvard-MIT Public Disputes Program
56 West Street, Medford, MA 02155 United States
+1-617-902-8361 | paul@evresearch.com | http://scidiplo.org
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The Draft Arctic Research Plan 2022-2026 has many excellent elements, but seems to be missing integration
that would increase cost-effectiveness as well as synergies across current and potential agencies involved
with IARPC. Mapping of initiatives and activities across the DRAT ARCTIC RESEARCH PLAN 2022-2026 is missing
(e.g., table below), especially considering opportunities across the spectrum from basic to applied research
with funding through the National Science Foundation as well as mission-oriented federal agencies.

TABLE: ARCTIC RESEARCH PLAN 2022-2026 SYNERGIES
1

PRIORITY AREAS POLICY DRIVERS

Well-Being Stewardship Security Arctic-Global Systems

Community
Resilience  and
Health

Arctic System
Interactions

Sustainable
Economies  and
Livelihoods

Risk Management
and  Hazard
Mitigation

1 Cells in the matrix could include the relevant federal agencies, “foundational activities”, metrics,
policies  or other cross-cutting features that will be part of the ARCTIC RESEARCH PLAN 2022-2026.

The DRAFT ARCTIC RESEARCH PLAN 2022-2026 seems like it its conceived just for the 4-year period involved with
short-term outcomes and deliverables, but the missing the opportunity to build processes that would
extend with momentum from 2026 onward. This short-term thinking is clearly evident in view of the term
“security” being mentioned in 27 sentences. In contrast, the long-term concept of “sustainable
development” is only mentioned in 1 sentence. This discrepancy underlies a practical challenge for the
United States to operate  across a continuum of urgencies from security to sustainability time scales.

Importantly, sustainable development operates across generations, which is different than security
considerations to address immediate risks of political, economic and cultural instabilities. Consequently,
limited short-to-long term thinking in the DRAFT ARCTIC RESEARCH PLAN 2022-2026 undermines practical
contributions to address climate and other global changes, which operate across decades to centuries.
Perhaps it would be helpful to rethink what is intended with “consideration of previous achievements and
current assessment of the most effective approach to achieve the long-term goals.”

The limited focus on “sustainable development” also indicates that theDRAFT ARCTIC RESEARCH PLAN 2022-2026
is out of sync with the eight Arctic States and six Indigenous Peoples Organizations, which collectively
declared “sustainable development and environmental protection” as “common Arctic issues” in their 1996
Ottawa Declaration that established the Arctic Council. In addition, the term “sustainable economies”
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occurs in 10 sentences across the DRAFT ARCTIC RESEARCH PLAN 2022-2026, which represents an unbalanced
emphasis, considering there are three fundamental pillars of sustainable development: economic
prosperity, environmental protection and societal well-being.

PROF. PAUL ARTHUR BERKMAN

Chief Executive Officer, EvREsearch LTD
Director, Science Diplomacy Center
Associated Fellow, United Nations Institute for Training and Research (UNITAR)
Faculty Associate, Program on Negotiation (PON) at the Harvard Law School
Associate Director of Science Diplomacy, Harvard-MIT Public Disputes Program
56 West Street, Medford, MA 02155 United States
+1-617-902-8361 | paul@evresearch.com | http://scidiplo.org

In summary, focus on the security policy driver seems clear in view of the United States. This national focus
is further reflected by the term “international” in 15 sentences, but with limited almost absent reference
to any  international programs or organizations.

Recognizing the funding for research priorities are being planned for 2022-2026 – an “holistic”
(international, interdisciplinary and inclusive) Arctic Research Plan will require re-thinking with
implications across longer time frames and in cooperation with international partners to effectively
integrate all four policy drivers.

Please consider the above observations as options (without advocacy), which can be used or ignored
explicitly with respect for the decisionmakers. These options are introduced for the strategic stability of the
United States, appreciating leadership to enhance international Arctic scientific cooperation.

Respectfully,

Prof. Paul Arthur Berkman
Fulbright Arctic Chair 2021-2022
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PROF. PAUL ARTHUR BERKMAN

Chief Executive Officer, EvREsearch LTD
Director, Science Diplomacy Center
Associated Fellow, United Nations Institute for Training and Research (UNITAR)
Faculty Associate, Program on Negotiation (PON) at the Harvard Law School
Associate Director of Science Diplomacy, Harvard-MIT Public Disputes Program
56 West Street, Medford, MA 02155 United States
+1-617-902-8361 | paul@evresearch.com | http://scidiplo.org
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Commentary on the IARPC Draft Arctic Research Plan • June 10, 2021 • page 1/2

Most people would agree that further warming of the Arctic is undesirable; a great deal of effort is going
into discussing and exploring ways to limit Arctic warming. There is surprisingly little discussion of ways
to cool the Arctic. I wonder if that is because not enough people have taken the imaginal leap to consider
active Arctic cooling to be possible, desirable or necessary. It feels like the early stages of the global
conversation and efforts to remove CO2 from the atmosphere: first only a few mavericks thought it was
possible; then people realized that it was possible but thought that reducing emissions was all that was
needed; then, just in the last year or so, the global consensus has started to coalesce around the
realization that active removal of atmospheric greenhouse gases is necessary if we want to preserve a
habitable climate.

There seems to be a small literature, ranging from speculation1 to modeling2to proof-of-concept3,
suggesting that there are many ways we might actively intervene to cool the Arctic. The goal would be to
prevent runaway feedback loops while we work to restore atmospheric greenhouse gas levels to pre

industrial levels, which will take 30 years under the best of circumstances. This could potentially make
the difference between success and failure in keeping the planet habitable – a worthwhile priority for
sure. Some suggest that we are near enough to one or many climate tipping points4 that the risk of
inaction outweighs the risk of prompt action, albeit based on limited information.

The Draft Arctic Research Plan seems marvelously thorough, flexible and well thought-out. There is
tremendous emphasis on improving understanding, modeling and data sharing, all essential. The
“Technology Innovation and Application” section (Draft Plan 03/04/21, lines 705-749) wisely emphasizes
the critical role of public-private partnerships. While infrastructure challenges will likely fairly easily attract
private capital seeking to commercialize solutions, research on Arctic cooling technologies (whose
“product” would be a more stable Arctic and global climate) seems much less likely to attract private
capital, and thus seems like exactly the kind of research that depends on government funding. Arctic
cooling research would seem a natural fit for IARPC, as a more stable climate would be of interest to
many agencies across the federal government.

If Stewardship, Security, and Arctic-Global Systems are Policy Drivers for the Plan, Risk Management
and Hazard Mitigation are Priority Areas, and Technology Innovation and Application are Foundational
Activities, why not include the following questions/priorities explicitly in the Plan? Perhaps the broader
questions in the overall plan, and the more specific questions in the biennial implementation plans?

• Would cooling the Arctic benefit the arctic ecosystem?
• Would cooling the Arctic benefit the global climate?
• What is the urgency of exploring active interventions to cool the Arctic?
• How close are we to tipping into a runaway cycle of permafrost thawing-methane release

increased Arctic and global warming? • How reliable are the best models for predicting the rate of
permafrost thawing? • Are we near enough to one or many climate tipping points that the risk of
inaction outweighs the  risk of prompt action, albeit based on limited information?
• What Arctic cooling interventions are potentially the most promising (e.g. ice restoration, marine
cloud brightening, management and manipulation of aerosols, terrestrial interventions, others)? •
What would be the risk of such interventions?
• What organizations are working on Arctic cooling strategies?
• What level of funding would be wise to invest in research on Arctic cooling at this time? • What
criteria would need to be met in order to give serious consideration to federal funding for
research on ways to cool the Arctic?
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As a trained scientist whose expertise is clinical medicine, not Arctic science, and as a concerned citizen
who is hoping that we will all do everything we can, as soon as we can, to repair and restore the climate
for our children's children, I would appreciate any consideration that you might give to these thoughts.

Many thanks,

Jeffrey Soulen, MD
Ellicott City, Maryland
410.465.2056

Commentary on the IARPC Draft Arctic Research Plan • June 10, 2021 • page

2/2 References:

1. https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016EF000410
2. https://assets.researchsquare.com/files/rs-235909/v1_stamped.pdf
3. https://ui.adsabs.harvard.edu/abs/2018AGUFMGH41A1423F/abstract
4. https://www.nature.com/articles/d41586-019-03595-0
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10 June 2021

Interagency Arctic Research Policy Committee
National Science and Technology Council
National Science Foundation

Re: Comments on the Interagency Arctic Research Policy Committee Draft
Arctic Research Plan

Dear Committee,

I appreciate the opportunity to comment on the draft Arctic Research Plan for 2022-2026. The plan
outlines a vision for research and monitoring in the Arctic over the next five years. Unfortunately, the
current draft largely omits the importance of  collectingand archiving biological specimens. Existing and
future collections will play a critical role in monitoring and understanding myriad changes in the Arctic,
and these specimens and collections need to be an integral part of  this research agenda.

In 2017 a special issue of Arctic Science was dedicated to “Arctic Museum Collections: Documenting and
understanding biological and cultural diversity through time and space” (Volume 3, Number 3, September 2017;
https://cdnsciencepub.com/toc/as/3/3). In that issue, Jack Withrow and I used bird collections to
show how extensive sampling gaps are in the Arctic (in taxonomy, geography, and time), and that as a
consequence these collections are not able to contribute as much as they should to the many diverse
questions being asked both of  the birds and of  theenvironments they lived in. We also demonstrated
that filling gaps produces important science. Much of  the Arctic seems to be missing the opportunity to
measure ongoing changes in their avifauna and the environments they live in using archived, specimen
based approaches. As our work has shown, this can be rectified, enabling strong progress in answering
key questions about the rapidly changing Arctic.

Ongoing collections of  Arctic specimens, archiving them in research collections, and getting their
associated data online will be essential for successfully monitoring and modeling changes in the Arctic,
and I hope that you will incorporate this aspect of research infrastructure development into the next
draft of  the Arctic Research Plan.

If  you have further questions or suggestions, feel free to contact me at kevin.winker@alaska.edu.
Thank you for your consideration.

Sincerely,

Dr. Kevin Winker
Curator of  Birds and Professor
University of  Alaska Museum
907 Yukon Drive
Fairbanks, Alaska 99775
kevin.winker@alaska.edu; 907-474-7027; fax: 907-474-5469
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Comments on the 2022-2026 Arctic Research Plan draft submitted 
by Dr. Adelheid Herrmann – June 11, 2021 

 
I appreciate the opportunity to make comments on the 2022-2026 Arctic Research Plan. My 
comments will be general since I am not completely familiar with IARPC’s process with 
collaboration teams.  I have been in several informative sessions that IARPC has provided to the 
general public but still struggle with understanding all the complexities with IARPC and its 
collaboration and work with federal agencies.   
 
I am commenting as an individual and tribal member and not from my post-doctoral research 
position within the Alaska Center for Climate Assessment and Policy (ACCAP) although some 
issues may overlap with my work there.  For many years I’ve been exploring the idea of being 
able to become more involved in issues surrounding the Arctic mainly to have more of a voice at 
the table. While I have been involved with issues and Peoples of rural Alaska for many years I 
was extremely excited to become more involved through a post-doctoral research position in 
2019 at ACCAP.   
 
But it is often said ‘Be Careful What You Wish For’ and now have found that while there is a 
perfect storm for Indigenous voices to now be listened to and potentially have policy developed 
that would address some of these issues – this issue of Indigenous Engagement and how do 
researchers and others work with Alaska Indigenous Peoples is coming at us like a freight train.  
I’m speaking only for myself as an Indigenous person from the Bristol Bay area since oftentimes 
people tend to ask us our opinion and take that as comments from and by Indigenous Peoples as 
a collective group. The freight train is going fast so it’s hard to figure out how to get on board.  
Do we as Indigenous Peoples have the option to be proactive in this perfect storm or will we 
continue to be reactive? There are few of us Indigenous Peoples in this field and are often sought 
out to review reports or work on research but we are individuals and do not speak for Alaska 
Indigenous Peoples.  There is also the case of fatigue for the few of us to work on multiple 
scales. There have to be some systems put into place to help tribal communities engage in all the 
opportunities coming online from the federal government and it has to be done in a systematic 
way.  I believe the National Congress of American Indians (NCAI) (which Alaskan tribes/tribal 
members participate in) is asking the federal government to work more collaboratively between 
agencies to provide services/programs/funding to tribes. 
 
At some point, it would be nice to have a list of all of the academic institutions that are doing 
research in the Arctic including information about those institutions and what role they have in 
the Arctic and what some of the positive benefits they bring to the table or if they have programs 
on Indigenous or tribal laws etc.  It would also be of benefit to have a who is who’s list of those 
involved in Arctic Research at all of the University of Alaska campuses and what their research 
focus is on – this list would include the International Arctic Research Center and departments 
across the campuses in Alaska including the rural campuses and the University fisheries research 
institutes/science centers.   
 
There are many pieces to this Arctic Research Plan that I agree with but have grave concerns 
about the implementation of it that is supposed to happen in a comprehensive way or if it will 
address needs on the ground at the tribal level.  I realize that much work has to be done but this 
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plan has to be a road map to get the plan implemented so it has to be specific so that further 
action results from it. 
 
Other points I would like to make are: 
 

1. On page 14 – 15 – it mentions that to respond effectively federal agencies need accurate, 
up-to-date data on existing facilities, assessments of future needs, and decision support 
tools to plan, design, and construct infrastructure capable of supporting local and regional 
economies and mitigating impacts of future change (US Arctic Research Program 2019).  
Is this being done – who is doing this? 

2. I agree with enhanced two-way communication and hopefully this will include tribal 
consultation or efforts that discussions between sovereign governments are balanced 
equally. As you may be aware, relationship building with regions, communities, tribal 
organizations, tribes and tribal members takes time to build up trust in order to work 
effectively with one another. 

3. The cross-cutting themes of resilience, hazard mitigation, threat reduction, and disaster 
response management are fundamental in reducing risk. To be successful, the combined 
research efforts across federal agencies must address the entire spectrum of concerns 
from local environmental security to national security. This information came from Page 
13 of the Arctic Research Plan – This is good policy if it can be implemented.  Included 
in this should be the idea of building workforce capacity within communities that can 
implement climate adaptation plans and other planning documents. Also needed are 
grant-writers to help communities access funding/grant opportunities – I believe this was 
mentioned in the plan.  There also needs to be a myriad of training programs from water 
quality monitoring programs to educating Indigenous Peoples in research education. 
Train the Trainor programs could be developed taking in to consideration the needs of 
communities and Tribes. The authors of this report should research the work of David 
Chavez where he has a scale with measurement of levels of community participation 
going from contractual, consultative, collaborative, collegial to Indigenous.  

4. The Arctic STEM programs are helpful in building capacity but I believe they need to be 
evaluated and potentially overhauled to address emerging needs and to find out if they are 
meeting the missions they were formed for.  From my observation the social sciences are 
not given enough weight.  Many Indigenous Peoples think in a holistic sense tying in 
many different disciplines – western science appears to separate many of the disciplines 
and that appears to be what is happening a lot with Arctic/Alaska research STEM 
programs. The United States can learn a lot from our pan-arctic Indigenous Peoples too. 

5. There are many organizations/entities doing good work on Arctic Research – an 
annotated bibliography may exist listing these organizations/entities but I haven’t seen 
one – this would be good to have.  

6. The aims of Arctic education efforts are to (1) strengthen and support existing scientific 
disciplinary expertise; (2) increase engagement of rural and Indigenous students in STEM 
education; (3) generate academic-workforce development opportunities (e.g., internship 
programs); (4) enhance coordination among varied federal and external partners; (5) 
expand education and outreach about the Arctic to the public and to decision-makers; and 
(6) create new, expanded delivery paradigms and content, such as research and learning 
experiences that explicitly address the pedagogical and experiential approach to complex 
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systems and bringing together knowledge systems that are critical for advancing 
Arctic science.  
 
The future workforce will continue to require the deep disciplinary expertise needed to 
meet the missions of IARPC agencies while also requiring teams capable of exercising 
scientific and demographic diversity and different knowledge systems. Federal agencies 
must sustain and expand their own education and outreach programs to meet mission-
specific research priorities and the growing need to support community-driven education 
and research. Building connections is also increasingly vital. Education programs will 
seek new opportunities for rural and Indigenous students that expand beyond traditional 
academic pathways. Arctic-relevant delivery models and outreach efforts will benefit 
from interweaving disciplinary academics and Indigenous Knowledge, humanities and 
arts, and explicit connections between knowledge systems and policy development and 
execution. Such frameworks can build capacity and connection in Arctic communities, 
improve Arctic residents’ quality of life, and increase community viability and 
sustainability.  
 
I am very interested in being involved in this effort to stay informed on what IARPC will 
be doing to move the issues contained in this section number six forward. 
 

I’m attaching several pieces of information that I want you to be aware of: 
 

1. An article on well-being by Rachel Donkersloot and several Alaska Indigenous Peoples – 
I am including this because many times well-being of Arctic residents is used in Arctic 
and other research but there is no definition of what that means.  I believe this article goes 
into great depth on the meaning of well-being. 

2. A letter from several Tribal Non-Profits relating to Research in the Arctic 
3. A letter from many Indigenous and non-Indigenous Peoples working on research in the 

Arctic – Henry Huntington et al 
4. Comments I made while participating in ICARP II. Huntington, H., S. Crate, B. Forbes, 

A. Herrmann, et al 2005. ICARP II – Science Plan 1: Arctic economies and sustainable 
development. 2nd International Conference on Arctic Research Planning. Copenhagen, 
Denmark. 10-12 November, 2015. 24 pages.  

5. Carolina Behe, Raychelle Daniel and Julie Raymond Yakoubian – Co-Production of 
Knowledge Model – I believe you are aware of this model and have referenced it. 
 

Lastly, I would like to commend the outreach and awareness building work that IARPC has done 
through Meredith LaValley, Nikoosh Carlo and Danielle Stickman to educate the general public 
on what IARPC is all about.  Chin’an for their work and I appreciate the opportunity to 
comment.   

 
Sincerely, 
Adelheid Herrmann, Ed.D. 
PO Box 263 
Naknek, Alaska 99633 
Email: acherrmann@alaska.edu 

84



 4 

Phone: 907-229-5519 
Attachments: 
 

1. Assessing the sustainability and equity of Alaska salmon fisheries through a well-being 
framework: https://www.ecologyandsociety.org/vol25/iss2/art18/ 

2. https://kawerak.org/download/navigating-the-new-arctic-program-comment-letter/ 
3. NNA-scientists letter to NSF-January 2021: http://kotz.org/wp-

content/uploads/2021/02/NNA-scientists-letter-to-NSF-January-2021.pdf 
4. https://icarp.iasc.info/images/articles/icarp2/Science_Plan_01____ICARP_II.pdf, page 16 

& 17 
5. https://kawerak.org/co-production-of-knowledge-in-research-valuing-traditional-

knowledge/ 
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Perspective of one Indigenous Person 
 
The question of sustainability, especially research on sustainability, leads quickly to 
questions about how that research and its results relate to Arctic residents. Adelheid 
Herrmann, a member of Working Group 1, is Athabascan from Bristol Bay, Alaska. A 
commercial fisherman, she has also served in the Alaska Legislature, and participates in 
many initiatives concerning rural Alaska and Alaska Natives. Her reflections on the 
significance and challenges of Arctic research are a powerful, personal statement about 
the way research is and should be done. In addition to her own experiences, Adelheid has 
drawn on ideas from several sources, including Decolonizing Methodologies (Smith 
1999), Leadership on the Line (Heifetz and Linsky 2002), and the Arctic Human 
Development Report (AHDR 2004). 
 
As stated in the Artic Human Development Report the Arctic has long served as a magnet 
for researchers, ranging from physical scientists interested in glaciers and the Earth’s 
climate system to cultural anthropologists seeking to reconstruct the peopling of the new 
world and to understand the cultures of Indigenous Peoples whose lives are focused on 
herding, hunting, fishing or gathering. I believe there is benefit to all the academic 
research being done in the Arctic but there is much room for improvement on how it is 
conducted. Answers to the many questions facing the Arctic will not come from just one 
group of people, but many collaborating with common interests at heart. 
 
I have observed over the years that when Indigenous and non-Indigenous Peoples come 
together to discuss issues such as research, sustainability, sustaining healthy ecosystems, 
and so on, the forum can take many shapes. Open communication and dialogue is the key 
to many of these forums success. When communication is open and the balance of power 
is equal, then oftentimes the group can move forward working on common goals and 
issues. Full partnerships have to be just that, full partnerships, and acknowledgement has 
to be made that communication barriers are real. The basic premise of mutual respect has 
to be given to each party and there has to be an understanding that all issues are treated as 
important and not discounted because of lack of understanding.  
 
An important consideration in research is ownership. Communities need to develop the 
agenda defining which questions they want answers to. Communities need to educate 
their own people in research methods. It should be up to the community to determine how 
this is done. There are instances of this happening in the State of Alaska yet no one 
central place to go to find out what is going on. Oftentimes the only exposure to these 
community driven research efforts is done at conferences. There are many tribes taking 
matters into their own hands and building natural resource programs that include 
developing their own resource programs or projects. There are more and more success 
stories and good examples of models that can be adopted by others. We need better 
communication to share the positive examples with one another. 
 
Overall, those of us involved in Arctic research, from whatever perspective, need to make 
what Heifeitz and Linsky (2002) call “adaptive changes.” This is distinct from “technical 
change,” in which the challenge is to apply what is already known, and the work is 
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typically done by those in positions of authority. In adaptive change, new understanding 
is needed, and the work must be done by all of those involved in the situation. Treating 
adaptive challenges as technical problems is the single most common source of 
leadership failure, as the leaders are incapable of resolving things on their own, even if 
people look to them for answers.  
 
I noticed this disconnect in Bristol Bay when there was a downturn in fisheries. The 
people looked to the government to solve their problem, expecting the government to 
provide easy answers and to protect them. But the government didn’t know how to solve 
the problem, nor did the people know how to come up with a local coordinated response 
to help the government realize what they needed to do. During this time of coping with 
change for these communities only one study focused on the economics of this region 
from a local perspective. If we are to make the adaptive changes we need to make, 
research on sustainability, on communities, and on ecosystems needs to be done 
collaboratively with Arctic Peoples, and Arctic Peoples must be willing to take 
responsibility, too. Collaborative research can extend beyond the confines of a particular 
hypothesis or topic, and take part in the broader dialogue, in which Arctic Peoples are 
involved as active participants, helping shape the Arctic of the future. 
 
Smith, Linda Tuhiwai.1999. Decolonizing methodologies: research and indigenous 

peoples. Dunedin, New Zealand: University of Otago Press. 
Heifetz, Ronald, and Marty Linsky. 2002. Leadership on the line. Boston: Harvard 

Business School Press. 
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