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Executive Summary

�is review of community-based monitoring (CBM) in a 
changing Arctic is based on a multi-year initiative launched 
in 2012 as a task under the �Sustaining Arctic Observing 
Networks� (SAON), a network of Arctic observing networks. 
�e goal of the task was to better understand the current state 
of CBM in the Arctic, with a particular interest in monitoring 
and observing based on Indigenous Knowledge (IK), and to 
make recommendations to SAON and the Arctic observing 
community more broadly about how to support engagement 
and development of CBM. 

�e task began with the creation of a searchable, online 
inventory of CBM and IK programs, projects, and initiatives: 
the Atlas of Community-Based Monitoring and Indigenous 

Knowledge in a Changing Arctic (www.arcticcbm.org). �e 
Exchange for Local Observations and Knowledge of the Arctic 
(ELOKA) developed this web-based atlas infrastructure on 
the Nunaliit Atlas Development Framework (http://nunaliit.
org). �e Atlas geolocates these various initiatives, visualizes the 
networks of communities that are involved, and shares metada-
ta provided or veri�ed by program sta�.

Identi�cation and recruitment of CBM and IK initiatives 
to join the Atlas involved a number of strategies. We inten-
tionally did not pre-de�ne CBM, but adopted an inclusive 
approach that encompassed programs with di�erent levels of 
community involvement as well as IK projects with relevance 
to long-term observing. We conducted initial outreach to a 
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number of Indigenous organizations and government and 
academic researchers engaged in monitoring and observing 
activities. At the pan-Arctic level, Arctic Council Permanent 
Participants (PPs), and the SAON and Conservation of Arctic 
Flora and Fauna (CAFF) boards were briefed and asked to 
refer programs. Once programs were identi�ed, program sta� 
were asked to �ll out a questionnaire to provide metadata 
about their initiative. In some cases, phone interviews were 
conducted and program sta� were asked to approve a pre-�lled 
questionnaire. Completed questionnaires were reviewed and 
entered into the Atlas by a trained member of the research 
team to ensure consistency of entries. As of September 2015, 
the Atlas included 81 program entries.1

�e second component of the SAON task was to analyze these 
entries alongside information gathered from participation of 
several of this review�s authors in a series of workshops on CBM 
and IK held in 2013 and 20142; this analysis informed the 
development of the review. �e goal of the review is to provide 
a snapshot of the methods, approaches, and practices of CBM 
and IK initiatives, and to present recommendations for next 
steps in supporting the continued development of CBM as an 
important approach to Arctic observing. �e intended audi-
ence of this review includes CBM and IK program practitioners 

and interested community members, scientists and researchers 
interested in di�erent approaches to Arctic observing, individ-
uals engaged in developing approaches and networks for data 
sharing and coordination, and municipal, state/territorial, and 
national government agencies interested in community-based 
approaches to monitoring. �e review contains the following 
sections: General overview of programs in the Atlas; Speci�c 
issue areas; Good practices; and Next Steps.

 1. We continue to recruit and add new programs to the Atlas; if 
your program would like to be included, please contact: arcticcbm@
inuitcircumpolar.com. 
2. Workshops included: �From Promise to Practice: Community- 
Based Monitoring in the Arctic� organized by Oceans North, held 
in Cambridge Bay, Nunavut, 19-21 Nov. 2013; �Symposium on the 
Use of Indigenous and Local Knowledge to Monitor and Manage 
Natural Resources�, organized by Greenland Department of Fish-
eries, Hunting and Agriculture, NORDECO and ELOKA, held in 
Copenhagen, Denmark, 2-3 Dec. 2013; �Global Change, Indige-
nous Community-Based Observing Systems, and Co-Production of 
Knowledge for the Circumpolar North�, organized by UNESCO, 
CNRS/MNHN and the International Centre for Reindeer Hus-
bandry, held in Kautokeino, Norway, 25-27 Mar. 2014.

�e Sami people, also spelled SÆmi or Saami, are the indigenous Finno-Ugric people inhabiting the Arctic area of 
SÆpmi. �is is a small siida, a reindeer foraging area. Credit: Harvey Barrison

Opposite page: Icebergs dri� in a mountain-ringed Greenland �ord. Ice covers over three-quarters of Greenland, the world�s largest island. �e mainland is mainly 
perma�ost, a thick subsurface layer of soil that remains �ozen yearlong. With only the coasts �ee of ice, a sparse population manages to thrive. Credit: Frans Lanting
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Using traditional �shing techniques, a �sherman pulls in a vendace �sh trap, Lake Puruvesi, North 
Karelia, Finland. Credit: Chris McNeave
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institutional capacity and can also contribute to capacity 
building and knowledge transfer by providing training and 
support for Indigenous and local institutions.

2. Co-produce observations and utilize IK: Many CBM  
programs draw on both IK and conventional scienti�c 
approaches and technologies. IK can contribute in a variety of 
ways, such as building a conceptual framework, contributing 
and analyzing observations, and helping identify monitoring 
priorities as well as the best sites for monitoring stations. 
Co-production approaches draw on IK and scienti�c methods 
to develop novel questions and document and interpret obser-
vations based on two ways of knowing.  

3. Recognize and engage diversity within communities: Although 
Arctic communities are internally diverse, there is a tendency for 
CBM programs to focus more on involvement of men�s knowl-
edge and land-based activities. Only two projects in the Atlas, 
for example, focused speci�cally on women�s knowledge and 
activities. Additionally, greater involvement of youth would create 
opportunities for skills building in environmental research and 
management and for transmission of IK between generations.

4. Adapt technologies to respond to community information needs 
and in�astructure inequities: Unequal access to information 
and communications technologies (ICTs) remains a critical 
challenge across the circumpolar region. ICTs can be used to 
collect, store, process, and share environmental observations 
and data, including IK and traditional land use practices. 
Adapting technologies for CBM can be expensive, however, 

and requires a thoughtful approach to ensure that investments 
contribute to observing capacity over the long term.

5. Scale observations and support network building: One of the 
characteristics of CBM is that it is o�en initiated for community 
monitoring needs and purposes. Because responding to Arctic 
change requires decision-making across scales, there is a need 
for monitoring data that can inform regional, national, and 
pan-Arctic decision-making. �e formation of networks is a  
critical part of disseminating and/or scaling CBM related 
information. Networks serve as conduits for the �ow of 
knowledge and information both within communities as well 
as between them, and between community institutions and 
actors and institutions outside the community. Developing 
CBM networks will require consideration of information and 
advocacy needs at di�erent scales and across di�erent regions.

6. Use CBM to inform decision-making and natural resource 
management: Projects in the Atlas describe a variety of uses 
for the monitoring information they provide, including 
informing individual, household, community, and govern-
ment decision processes. �e emphasis can be on providing 
information for one scale of decision-making or multiple 
scales simultaneously. Communities may not always be 
aware of all relevant decision-making venues for sharing 
CBM-generated data and information. Assessing this and 
considering the political implications of di�erent scales of 
action would strengthen community capacity for policy 
engagement in the long term.

(Le� & Right) A reindeer stands apart �om the herd of Nenets reindeer in Siberian Russia. Credit: Evgeniy Volkov; (Center) A small Sami village 
in Saltdal, Nordland, Norway. �e door is purposefully built high and on a slant to allow for heavy snowfall. Credit: Maria Victoria Rodriguez
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7. Develop data management protocols for CBM and IK: �ere is 
no single standard data management protocol that applies to 
all circumpolar regions and communities, and it is important 
for CBM programs to follow and support local and regional 
guidelines for research involving IK and community-based 
observing. As CBM projects develop systems of collecting, 
storing, and sharing data, and as interest in CBM grows in the 
larger Arctic observing community, new protocols are needed 
that can facilitate transfer and sharing of diverse types of 
observations. �ese protocols should facilitate sharing across 
platforms (interoperability) and between knowledge systems 
so that they relay IK based observations in the ways that IK 
holders intend.

8. Sustain CBM Programs: Sustainability challenges for CBM 
programs include a lack of long-term funding opportunities, 
as well as challenges posed by sta� turnover, communication 
di�culties, and failures of programs to adequately report back 
�ndings or link data to community goals. �ere is general 
but not universal agreement that �nancial compensation of 
community observers is an important component of sustaining 
community support. Programs can increase the likelihood that 
they can be sustained over time by building on locally available 
human capacity and �nancial resources. A signi�cant factor for 
sustaining programs is ensuring their relevance to community 
priorities and concerns.

Next Steps 

As an observing network, SAON can support the further 
development of CBM. We see a particular role for SAON in 
the following areas:

1. Supporting identi�cation of best practices and standards for 
community involvement. �is review represents an initial step 
in examining di�erent approaches to CBM from a circumpolar 
perspective. �e scope of this process was limited, however, 
and many of the conclusions and �ndings are based on the 
interpretation of a relatively small group of authors. �ere is 
a need for a broadly inclusive, bottom-up process to identify 
best practices for community-based monitoring, including 
standards for community leadership and involvement. 
Because of di�erences in approach and varying governance 
arrangements in di�erent parts of the Arctic, this may be 
more e�ective as a series of regional e�orts accompanied 
by strong communication between regions. SAON can 
play a role in supporting these e�orts by recognizing their 
importance to advancing CBM and by disseminating results 
within the international Arctic observing community. 

2. Promoting data and methods standardization. Although 
support for CBM should enable diverse approaches to data 
collection depending on the speci�c goals of the community, 
SAON can play a role in promoting greater standardization 
and coordination of methods for data collection that is cultur-
ally appropriate and supports the knowledge system/s from 
which the data are derived. �is may be particularly relevant for 
those programs that wish to make data available for assessment 
processes and decision-making at regional and pan-Arctic levels. 
While data standardization is an important overall goal to 
facilitate data sharing and use, care must be taken to allow 
for overall �exibility that can support involvement of diverse 
methodologies and knowledge sources and nurture the knowl-
edge systems from which the data is derived.

3. Disseminating ethics �ameworks for CBM and observing pro-
grams based on IK. As discussed in this review, ethical approaches 
to documenting observations require that all parties involved 
discuss and agree on protocols for data collection, documen-
tation, ownership, control, access, possession, dissemination, 
and long-term storage and use. SAON can help raise aware-
ness about ethical issues related to documentation of IK and 
can promote adoption of ethics frameworks by the observing 
networks that participate in SAON.

4. Supporting the development of platforms that facilitate 
connection and network building among CBM initiatives. �e 
Atlas of Community-Based Monitoring in a Changing Arctic 
is one such platform that will require additional investment 
to stay up-to-date and to build new services that will facilitate 
information sharing and network building. Other platforms 
that can facilitate connection include ArcticHub (www.
arctichub.net) as well as regional platforms such as the US 
Interagency Arctic Research Policy Committee (IARPC) 
collaborations site (www.iarpccollaborations.org). Each of 
these platforms has a di�erent intended audience but could be 
used as a tool to facilitate linkages. SAON can help facilitate 
connections between platforms (which will also help avoid 
duplication) and raise awareness about www.arcticcbm.org as 
a platform dedicated solely to CBM.

5. Ensuring involvement of CBM practitioner perspectives in 
SAON working groups and processes. While CBM is recognized 
as an important component of Arctic observing, participation 
by individuals with signi�cant knowledge of CBM has been 
limited. Recognizing that SAON is largely a voluntary e�ort 
without dedicated funding, it may be possible to work towards 
the establishment of funding mechanisms and to seek external 
support to ensure that CBM practitioners are able to partici-
pate directly in SAON processes and working groups.
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Introduction

�e Arctic is undergoing rapid environmental and social 
change. Over the past decades, in situ and satellite monitoring 
has documented a wide range of ecological changes stemming 
from anthropogenic warming (ACIA 2005; Je�ries et al. 
2014). �ese changes are creating new challenges for both 
animal species and human residents of the Arctic (Parlee et al. 
2005; Oskal et al. 2009; Knotsch and Lamouche 2010; Hov-
elsrud et al. 2012; Knopp et al. 2012; Eamer et al. 2013).  
 
Meanwhile, new investments in mining, energy and shipping 
infrastructure are increasing human impacts on terrestrial and 
marine ecosystems and leading to new patterns of land and sea 
use. �is has implications for the sustainable long-term use of 
Arctic resources on the part of Indigenous Peoples, commercial 
�shermen, and other residents (ICRH 2009; Prowse & Furgal 
2009; Clement et al 2013; O�Rourke 2013). �ere is a grow-
ing need for long-term monitoring and observing to better 
understand the impacts on natural systems and social systems 

of these varied yet interrelated sources of change (Dallman et 
al. 2011; Melto�e 2013).

�is review seeks to address the need for better information 
about community-based monitoring (CBM) in the Arctic, 
drawing on information about past and current CBM and 
Indigenous knowledge (IK) initiatives in the circumpolar region 
that has been collected in the online Atlas of Community-Based 
Monitoring in a Changing Arctic at www.arcticcbm.org. �e 
Atlas and review are part of a larger initiative to ensure that 
CBM and IK are part of the broader Arctic observing �network 
of networks� that make up the Sustaining Arctic Observing 
Networks (SAON). 

SAON aims to bring together Arctic research and monitoring 
communities and make Arctic data more accessible. It was 
initiated based on a request from the Arctic Council in 2006 
identifying a need for �comprehensive, sustained and interdis-
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ciplinary Arctic observations and data management� that could 
provide insights into Arctic changes and �address the social 
and human dimension in Arctic observation� (SAON 2014). 
SAON is led by a board consisting of representatives of the eight 
Arctic countries, PPs in the Arctic Council, and Arctic Council 
working groups, along with non-Arctic countries and international 
organizations. �e board is chaired by a representative of the 
Arctic Council�s Arctic Monitoring and Assessment Programme 
(AMAP) and Vice-Chaired by a representative of the Interna-
tional Arctic Science Committee (IASC).

CBM is one approach to long-term monitoring that has 
enjoyed a recent growth of interest across the circumpolar 
region and beyond (Conrad & Hilchey 2011). Arctic resi-
dents routinely observe a wide range of environmental and 
social phenomena as a result of their situated engagement that 

includes hunting, gathering plants and berries, and traveling 
on the land; as well as employment in �sheries, mining, and 
oil and gas development, which also positions them to make 
routine observations. Arctic Indigenous Peoples� IK includes 
understanding of environmental dynamics over time, and 
can provide useful information to assess ecosystem stasis and 
change. Indigenous Peoples observe multiple indicators, such 
as wind, ice and snow formation and thickness, and cloud 
patterns, to help make sense of a dynamic and changeable en-
vironment (Eira et al. 2013; Huntington et al. 2009; Krupnik 
and Ray 2007; Riseth et al. 2011). �eir observations of subtle 
environmental indicators and their familiarity with animal 
behavior and population dynamics have facilitated successful 
hunting, �shing, gathering, and overall survival in challenging 
and changeable conditions, as well as the ability to respond to 
change (Fidel et al. 2014).

�e Arctic Eider Society conducts community- 
driven research with experienced hunters 
combining traditional knowledge and scienti�c 
approaches to address issues of local concern. 
Credit: Grant Gilchrist

�Observing and monitoring in our community is ongoing, it happens all the time. Observing the animals, 
weather, wind, is part of everyday life and just what people do.� 

    � Shari Gearheard, Clyde River resident, Kautokeino workshop

�In Barrow, conditions change on a daily basis. Observation is the biggest tool I use to teach my boys and 
nephews to continue their hunting practices. We depend on marine resources for food, and we have to 
make observations about which resources are thriving and which are not.� 
  
   � Harry Brower, Barrow resident, ICC General Assembly

Opposite page: Glaciologist Hajo Eicken walks to a shorefast sea ice monitoring station o� Barrow, Alaska, during spring melt. Credit: Matthew Druckenmiller
3
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Key terms and definitions

Community-based monitoring

�ere is no single, widely accepted de�nition of CBM. �is 
English language term, which is not easily translated into 
Indigenous languages, has gained the most traction in North 
America and in Arctic regional policy and practitioner circles, 
such as the Arctic Council working group Conservation of 
Arctic Flora and Fauna (CAFF), which has issued a handbook 
and strategy on CBM (Gofman 2010; Huntington 2008). 
Somewhat ironically, the term has less currency within Arctic 
communities than it does within the broader scienti�c observing 
community. One participant in the Copenhagen Workshop 
suggested that the term �monitoring� may not appeal to some 
IK holders because it does not capture the holistic ways that 
Indigenous Peoples engage with nature and the interconnections 
between biodiversity, health and wellbeing for many Arctic 
Indigenous Peoples and local communities (Nordic Council of 
Ministers 2015). Although the speci�c term may be unfamiliar, 
however, the idea of using local environmental observations 
to inform decision-making rather than relying on scienti�c 
monitoring, alone, has great relevance and interest on the part 
of many Arctic residents. For millennia, Arctic Indigenous 
Peoples have identi�ed relevant indicators and made routine 
observations of their environment, analyzed the information 
gathered, and communicated, shared, discussed and validated 
this information in order to make the best decisions. �is is 
monitoring (ICC-Alaska 2015). 

Danielsen and colleagues suggest that CBM is �monitoring� 
undertaken by local stakeholders using their own resources 
and in relation to aims and objectives that make sense to 
them� (2013:4). In the Arctic, however, formal monitoring 
initiatives utilize a combination of outside resources (funding, 
expertise, labor and technology) and community resources 
(expertise, labor, observations, adaptations of technology). 
Another de�nition suggests that CBM is �a process of routine 
observing of environmental and/or social phenomena that is 
led and undertaken by community members and can involve 
the external collaboration and support of government agencies 
and visiting researchers� ( Johnson et al. 2015).

�e task team took the approach that, rather than limiting 
initiatives to be included in the Atlas based on a particular 
de�nition of CBM, the Atlas would be broadly inclusive. 
�is decision is in part due to the fact that there is currently 
no widely accepted de�nition of CBM, and that the term has 
greater currency in North America than in Europe or Russia. 
Since this task�s goal was to begin to inventory initiatives 

with relevance to Arctic observing and monitoring, programs 
could choose to join the Atlas based on self-identi�cation as 
a CBM initiative or based on self-identi�cation as a IK-based 
initiative with relevance to Arctic observing. �is inclusive 
approach supported the task goal of identifying the diversity 
of initiatives that are relevant to monitoring and observing at 
the community level from a circumpolar perspective.4

At a workshop on CBM organized by Oceans North and held 
in Cambridge Bay, Nunavut, in November 2013, participants 
discussed whether a more uni�ed de�nition of CBM was 
desirable. Some were concerned that a narrow de�nition 
may limit the kinds of programs that could receive funding 
through CBM envelopes, since scienti�c monitoring methods 
can be part of a broader portfolio of initiatives that serve the 
interests of communities. Others felt that if the community 
of practice did not de�ne CBM, then the risk was that others 
with less experience may end up de�ning it on their behalf. 
One option is to adopt a typology of approaches, such as 
the spectrum proposed by Danielsen and colleagues from 
statistical analysis of 107 monitoring programs (2009). �is 
typology comprises �ve categories of monitoring that involves 
community members to di�erent extents:

A weather stations begins to lean with recent snowmelt. Researchers rode 
snow-mobiles to steam-drill a new 6-meter (20-foot) hole and secure the 
station. Credit: John Maurer

Opposite page: A researcher stands looking out to the Beaufort Sea in Barrow, Alaska. Credit Matthew Druckenmiller

4. But see �next steps� section for discussion of the need to conduct 
more focused studies and projects that can advance CBM as a �eld 
with broadly accepted standards for community involvement.
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�is photograph looks out over Barrow, Alaska, the northernmost city in the United States. Credit: Matthew Druckenmiller

CBM de�nitions proposed by Cambridge Bay Workshop participants

�CBM is an emerging tool that combines science and local knowledge into a system that can persist and 
be used for comparing regions, change in and between them over time.�
    � Todd Powell, Manager, Biodiversity Programs, Environment Yukon

�CBM uses local and traditional knowledge from villages where people see the environment, live the 
environment, and come up with concerns accordingly.�
    � Cyrus Harris, Tribal Council Member, Kotzebue, Alaska

�CBM is monitoring by the people, for the people.�
    � Eddie Carmack, Institute of Ocean Sciences, British Columbia
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whose knowledge is documented�men�s knowledge based on 
their time as hunters or herders has a larger role in the canon of 
Arctic IK studies than women�s knowledge does (Dowsley et al. 
2010; Dowsley 2014). While the majority of programs in the 
Atlas focus on IK as it relates to the natural environment, many of 
these programs also contextualize their studies within the broader 
social and political dimensions of a changing Arctic. �ere is 
growing interest in monitoring of social change, including health, 
industrialization, and social and economic indicators (Berman 
2011; Kruse et al. 2011; Vlasova and Valkov 2013), each of which 
has the potential to engage IK in monitoring programs.

A common misconception about IK is that it lacks a process 
of validation, which has led to e�orts to �integrate� IK into 
science by subjecting it to a scienti�c validation process. �is 
approach has been critiqued from a number of angles (Agrawal 
2002; Berkes 1999; Nadasdy 1999), and there is now a growing 
recognition that science and IK are separate but complimentary 
knowledge traditions, each requiring validation on its own terms 
(Tengö et al. 2014). In fact, �Indigenous knowledge� is a bucket 
term that really re�ects many diverse knowledge traditions, each 
of which must be evaluated based on its own system of expertise, 
much the same way that peer review in the scienti�c tradition 
should be conducted by individuals who have a common meth-
odological or theoretical grounding.

IK is validated through a process of testing in practice; what is 
found to be relevant and consistent over time is passed along to 

the next generation (ICC 2013). Not all members of an  
Indigenous community have equal knowledge; those individuals 
with particular skills in hunting, weather prediction, and other 
areas of knowledge are acknowledged as experts within their 
own communities. As SÆmi reindeer herder Johan Mathis Turi 
suggested at the Kautokeino Workshop, Western-trained scien-
tists are not quali�ed to evaluate IK, so it is important to make 
speci�c attributions to IK knowledge sources and to ensure that 
experienced IK holders review and authorize IK-based observing 
and monitoring results before they are disseminated.

Local knowledge

While some studies cluster local and IK into the same category 
(sometimes referred to as �local and traditional knowledge�), we 
distinguish between them. �Local� knowledge is a somewhat  
generic term that refers to knowledge generated through embodied 
engagement or interaction with the local environment. As studies 
of the sociology of knowledge observe, all knowledge is �local� in 
that it is created within a particular social context (Turnbull 1997; 
Bowker 2010). In the context of Arctic CBM, local knowledge 
holders might include commercial �shermen, tour guides, hunters, 
bird watchers, and many others who have a stake in and interact 
with the Arctic environment. In contrast, IK is a systematic way 
of thinking developed over millennia that continues to evolve 
through practice and in response to changes in society and the 
natural environment (ICC 2013).

Some de�nitions of indigenous and traditional knowledge

�Traditional knowledge is a systematic way of thinking applied to phenomena across biological, physical, 
cultural and spiritual systems. It includes insights based on evidence acquired through direct and long-
term experiences and extensive and multi-generational observations, lessons and skills. It has developed 
over millennia and is stil l developing in a liv ing process, including knowledge acquired today and in 
the future, and it is passed on from generation to generation� Under this definition, TK goes beyond 
observations and ecological knowledge, offering a unique �way of knowing� to identify and apply to 
research needs which will ultimately inform decision makers� ( ICC 2013).

�Traditional knowledge is a cumulative body of knowledge, know-how, practices and representations 
maintained and developed by peoples with extended histories of interaction with the natural environment. 
These sophisticated sets of understandings, interpretations and meanings are part and parcel of a cultural 
complex that encompasses language, naming and classification systems, resource use practices, ritual, 
spirituality and worldviews� (UNESCO/ICSU 2002).

�[Traditional ecological knowledge is] a cumulative body of knowledge, practice, and belief, evolving by 
adaptive processes and handed down through generations by cultural transmission, about the relationship 
of living beings (including humans) with one another and with their environment� (Berkes 1999:8). 
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�The HEROS program primarily draws on local knowledge and observations that can be made by anyone 
going out on the land regularly and are not limited to only Inuit. It also uses traditional knowledge, because 
primarily Inuit hunters are the ones sharing their observations. The database is also designed to capture 
specific comments that hunters would like to make, which may be based on traditional knowledge, such as 
observations of cyclical dynamics of populations over time.� 
 
     �Mathieu Dumond, Wildlife Manager, Kitikmeot Region, Nunavut

Hemmed in between the Barents Sea and snow-covered hills around it, the dying-out Sami village of Teriberka is one of the 
most picturesque spots in Arctic Russia on the Kola Peninsula. Credit: Kaisu Raasakka
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Coastal Observation and Seabird Survey Team (COASST) �olunteers practice beached bird identi�cation in Dillingham, Alaska Credit: COASST

Opposite page: �ese screenshots of the ArcticCBM website showcase the zooming in feature of the map and the details behind many community-based monitoring 
(CBM) and Indigenous Knowledge (IK) initiatives across the circumpolar region. 

An online atlas of CBM initiatives  
(www.arcticcbm.org)

�e �rst step in implementing the task was to create an inven-
tory of existing initiatives�a searchable, online metadatabase 
(Ko�nas et al. 2002) �that could then be analyzed for the 
review. Based on technical expertise of ELOKA, a web-based 
atlas infrastructure was developed on the Nunaliit Atlas 
Framework (http://nunaliit.org) to inventory and map CBM 
and IK initiatives across the circumpolar North. �e Atlas 
geolocates these various initiatives, visualizes the networks of 
communities that are involved, and shares metadata provid-
ed or veri�ed by program practitioners. �e Atlas does not 
directly store data from any of the projects it maps, but rather 
captures metadata and directs users to the project-hosted data 
repositories where they exist.

Because of the limited bandwidth in many parts of the Arctic, 
an e�ort was made to minimize the bandwidth speed required 
to use the Atlas by developing custom programs written in 
the JavaScript and executed by the user�s Web browser. �is 

minimizes the amount of Internet activity required a�er the 
initial download of the Atlas.

�e Atlas has the potential to serve as an integrative platform for 

7. ICC represents Inuit from Alaska, Canada, Greenland, and 
Chukotka, Russia. For more information, see: http://www.
inuitcircumpolar.com. 
8. ELOKA facilitates the collection, preservation, exchange, and use 
of local observations and knowledge of the Arctic. ELOKA provides 
data management and user support, and fosters collaboration between 
resident Arctic experts and visiting researchers. For more information, 
see: https://eloka-arctic.org. 
9. Inuit Qaujisarvingat: Inuit Knowledge Centre aims to bridge the 
gap between Inuit knowledge and western science and build capacity 
among Inuit to respond to global interests in Arctic issues. For more 
information, see: http://www.inuitknowledge.ca. 
10. �e task aimed to identify as many relevant programs as possible 
given time constraints and the process established for recruitment, 
as discussed below. IK projects were included in as long as they were 
focused on documentation of IK-based observations that could be 
relevant or useful in providing a baseline for long-term observing and 
monitoring initiatives.
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�e sun hovers on the horizon in Qaanaaq, Greenland, while NSIDC research scientist Shari Gearheard takes a turn driving the dog team. Credit: Andy Mahoney

environmental, health, and social monitoring. An initial e�ort to 
diversify the Atlas produced a map of Inuit Mental Health and 
Wellness programs (www.arcticcbm.org/health), re�ecting this 
broader framing of social-environmental change.11

Recruitment methodology

Identi�cation and recruitment of CBM and IK initiatives 
to join the Atlas involved a number of strategies, including 
outreach to Alaskan Native Tribal organizations, land claims 
organizations, research institutes, and Inuit Research Advisors 
for the Inuit regions of Canada, as well as government and 
academic researchers engaged in monitoring and observing 
activities. At the pan-Arctic level, Arctic Council PPs and 
SAON and CAFF boards were briefed and asked to refer 
programs. In addition to these direct outreach methods, a 
search of peer-reviewed and online reports and websites was 
conducted to identify additional projects and programs. 

When relevant projects were identi�ed, an email invitation 
was sent to the project lead. In order to join the Atlas, proj-
ect partners were requested to complete a questionnaire that 
captures metadata about their initiative (see Appendix II). 
�ese forms were reviewed and entered into the Atlas by a 
trained member of the research team to ensure consistency of 
entries. In some cases, projects and initiatives were identi�ed 
through public sources such as reports, research articles, and 
websites, and information was drawn from these sources for 
the questionnaire. For outreach to Alaskan communities, 
introductory emails and phone calls helped make connections 
between current activities being led by community organiza-
tions and CBM, since community members were not neces-
sarily familiar with the term (see discussion of terminology 
above). Phone interviews were conducted to �ll in additional 

11. Programs in the Inuit mental health and wellness map were not 
included in the content analysis for this review.
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E-mail request w background info.
Interested in joining atlas?

Questionnaire sent by 
e-mail (see Appendix)

Questionnaire 
completed by CBM 
project personnel

Project record created 
on staging atlas by 

atlas personnel

Record approved by 
CBM project 
personnel

Record moved to 
live atlas at 

www.arcticcbm.org

Final e-mail sent to 
inform CBM project 

personnel that record 
is live

Record updated

Questionnaire 
completed by atlas

personnel

CBM project 
personnel do not have 
time to complete but 

send raw info

Follow-up e-mail sent

No response

Phone call or Skype 
interview

YES NO RESPONSE 

(when info 
incomplete)

(Possible request for 
updated info sent 
as atlas evolves)

LEGEND

action by atlas 
personnel

technical action 
by atlas personnel

action by CBM project 
personnel

end of process

Recruiting Projects for the Atlas (www.arcticcbm.org)
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Workshop Location Date Host/Funder Reference

From Promise to Practice: Community-Based 
Monitoring in the Arctic

Cambridge Bay, 
Nunavut

19-21 Nov 
2013 Oceans North �Cambridge Bay 

Workshop�

Symposium on the Use of Indigenous and 
Local Knowledge to Monitor and Manage 

Natural Resources

Copenhagen, 
Denmark

2-3 Dec 
2013

NORDECO/ Nordic Council 
of Ministers� Programme 
for Co-operation with its 

Neighbours

�Copenhagen 
Workshop�

Global Change, Indigenous Commu-
nity-Based Observing Systems, and 

Co-Production of Knowledge for the 
Circumpolar North

Kautokeino, 
Norway

25-27 Mar 
2014

UNESCO, CNRS/MNHN and 
the International Centre for 

Reindeer Husbandry

�Kautokeino 
Workshop�

information and, in some cases, as the primary means of data 
collection. �e dra� Atlas record was then shared with the 
project lead who checked it for accuracy and completeness 
and approved the �nal version for the Atlas.

�e Atlas was designed to be inclusive in order to document 
the diversity of initiatives that exist that may be relevant 
to Arctic communities and researchers. One challenge that 
we recognized from the start was that the term CBM has 
been unevenly adopted, with greater use in North America 
and relatively little use in Europe and Russia. Rather than 
adopting a speci�c de�nition of CBM and limiting projects 
on this basis, we therefore chose to include projects that 
self-identi�ed as involving residents in monitoring as well 
as IK projects with relevance to long-term observing. We 
used a similarly open approach in the geographic range of 
programs represented, including programs in di�erent parts 
of the State of Alaska, as well as programs with multiple 
collaborating communities, as long as at least one was based 
in the Arctic or sub-Arctic.

Several partners assisted with identi�cation of initiatives. As part 
of a commissioned study by the European Commission on Arctic 
�lay, local, and traditional knowledge,� the Nordic Agency for 
Development and Ecology (NORDECO) used the question-
naire to identify CBM and IK programs in Europe that could be 
added to the Atlas.12 In North America, the Alaska Ocean Ob-
serving System (AOOS) and Alaska Sea Grant contributed pro-
grams from Alaska to the Atlas inventory. Appendix I provides 
a list of programs, projects and initiatives that was current when 
the report was being �nalized; for the most up-to-date invento-
ry, please see www.arcticcbm.org.13 We continue to recruit and 
add new programs to the Atlas; if your program would like to 
be included, please contact: arcticcbm@inuitcircumpolar.com. 

Atlas recruitment is ongoing; 81 initiatives were invento-
ried at the time of this report�s writing. �ere are gaps in the 
regional distribution of programs in the Atlas, with a relative 
paucity of programs from Greenland and much of the Russian 
Arctic. �is was due in part to the approach we adopted for 
identifying and adding programs to the Atlas, which required 
receiving direct input from programs themselves, rather than 
using unveri�ed web based information to populate the Atlas.

Questionnaire design

CBM program metadata was collected through a question-
naire (Appendix II). A prototype questionnaire was initially 
developed by the project partners and tested on a handful 
of programs, which became the founding programs of the 
Atlas prior to the o�cial launch. Feedback was incorporated 
into later versions of the questionnaire. �is led to an iter-
ative process where programs were invited to update their 
entries based on the updated questionnaire. One result of 
this is that not all programs in the Atlas have completed all 
questions, however we found that this responsive approach 
was more inclusive and allowed us to capture information 
that practitioners prioritized. If funding allows, we plan to 
request updates to entries in the Atlas on an annual basis.

Review methodology

Once the Atlas infrastructure and initial recruitment were 
complete, the second part of the SAON task was to develop 
a review of CBM and IK programs in the Arctic based on 
the Atlas inventory that included recommendations for how 
SAON could support the further development and applica-
tion of CBM. A content analysis of the programs included 
in the Atlas was conducted, including analysis of trends 
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12. Some programs identi�ed through this process were not entered 
into the Atlas inventory because they chose not to join, did not 
respond to invitations, or did not provide enough information to 
demonstrate involvement of community members. Of a total of 
73 European CBM and IK initiatives identi�ed, 37 were included 
in the inventory. �e authors acknowledge the assistance of Teis 
Adrian, Tero Mustonen, Kia K. Hansen, Rodion Sulyandziga, Níels 
Einarsson, Polina Butylkina, Weronika A. Linkowski, and Elmer 
Topp-Jłrgensen in identifying CBM and IK programs in Europe.
13. With support from Polar Knowledge Canada, we are in the 
process of enhancing representation of terrestrial monitoring 
programs in Canada in the Atlas, using records from the Polar Data 
Catalogue to identify relevant initiatives and following the same 
recruitment process described below.

across a number of multiple choice questions as well as 
identi�cation of common themes related to program focus, 
methodology, data management, and issues of concern. 

An additional source of input into the review comes from 
proceedings of the following CBM and observing workshops 
held in 2013 and 2014, as seen in the chart on page 14.

�e analysis draws on and synthesizes content from the inven-
tory and workshops to identify common themes, examine good 
practices and challenges, and develop recommendations for 
how the Arctic observing community can support CBM. 

Due to time and funding limitations, CBM program prac-
titioners were not involved in analysis of Atlas metadata or 
interpretation of �good practices� for the purpose of this review. 
�e authors hope that additional work will be undertaken by 
the CBM community to bring together CBM practitioners, 

IK holders, and community and collaborating researchers to 
identify best practices.

A citizen scientist makes phenology observations on native berry plants as a part of the Melibee Project. Credit: Sally Endestad.
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As of September 2015, the Atlas contained a total of 81 CBM 
and IK programs across the circumpolar region. Of these, 37 
were recruited through the European Commission study by 
NORDECO14, and 9 were recruited through a collaboration 
with Alaska Ocean Observing System (AOOS) and Alaska 
Sea Grant. Programs had their institutional headquarters 
based in the following countries: 

Twenty-two (22) programs were carried out either in a single 
community or in a single geographical area (such as a �ord 
or bay) with a single coordinating organization. One of these 
planned to expand to a second location within the same 
country; another was part of a network but each project had its 
own goals and leadership. �e majority of programs (45) were 
carried out at multiple locations in a single country. Of those 
programs carried out in multiple countries (14), nearly all were 
designed around commonalities, such as belonging to a partic-
ular region (e.g. Bering Sea), or a shared identity that spanned 

General Overview of Programs in the Atlas

Single vs. Multiple Locations

56% Multiple locations, 
single country

17% Multiple locations, 
multiple countries

27% Single

n=81
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