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1. Introduction and workshop objectives

This workshop report is intended to summarize the Circumpolar Biodiversity Monitoring Program’s
(CBMP) Nordic Terrestrial Scoping Workshop, which was conducted in Copenhagen Denmark
November 20-22, 2024. The Nordic workshop was funded by the Nordic Council of Ministers and is
the first of 3 workshops which jointly will lead to the development of a CBMP Terrestrial
Implementation Plan.

This report reflects discussions at the CBMP Nordic Terrestrial Scoping Workshop (see list of
participants in Annex 3); the report has not been reviewed or approved by the CAFF board, nor can it
be construed to represent the views of individual participants.

The terrestrial workshop was supported by representatives from the CBMP Freshwater Steering
Group as well as by inputs and inspirations from the Coastal group and external invited guests as
noted below.

The Circumpolar Biodiversity Monitoring Program (CBMP) is an initiative of the Conservation of
Arctic Flora and Fauna (CAFF), the biodiversity Working Group of the Arctic Council. The CBMP aims
to facilitate rapid detection, understanding, prediction, communication, and response to significant
biodiversity-related trends and pressures in the Arctic. Recognized by the UN Convention on
Biological Diversity (CBD) and as the official Arctic Biodiversity Observation Network of the Group on
Earth Observations Biodiversity Observation Network (GEOBON), the CBMP coordinates, collects,
and synthesizes existing monitoring data from Arctic states through networks of scientists,
Indigenous organizations, and conservation groups.

The CBMP is guided by multi-year strategic plans approved by the Arctic Council, with the current
"Phase 4" covering 2021-2027. The program builds on existing monitoring networks and is
structured around four ecosystem-specific Steering Groups: marine, coastal, freshwater, and
terrestrial. Each group has identified Focal Ecosystem Components (FECs) to monitor, prioritizing
attributes based on ecological significance, relevance to ecosystem services, value to Arctic
Indigenous Peoples and other Arctic inhabitants, and essential management and legislation needs.

The CBMP-Terrestrial Steering Group (TSG) is currently co-led by the USA and Iceland, with
representation from all Arctic States. Among the Permanent Participants to Arctic Council —
representatives from the Inuit Circumpolar Council and the Saami Council participated in the
workshop. The TSG aims to develop an implementation and work plan to follow up on the
recommendations from the The State of the Arctic Terrestrial Biodiversity Report (START). The

scoping process for the TSG involves three regional workshops: one for the Nordic countries, one in
North America, and one in Russia.

The specific objectives of the Nordic Terrestrial Scoping Workshop were to:

e Identify any new information needs of existing and potential users of CBMP monitoring data
from both within and outside the Arctic Council, including linkages to other bodies such as CBD,
GEOBON, and GBIF.

e Identify ways to better include Indigenous Knowledge in terrestrial biodiversity monitoring and
promote co-production of knowledge.


https://caff.is/assessment-series/557-state-of-the-arctic-terrestrial-biodiversity-report-start

e Consider ways to include local knowledge and opportunities for broader citizen science
involvement.

e Improve coordination and collaboration at four levels: between CBMP-Terrestrial sub-groups,
alignment with other CBMP monitoring groups (Marine, Coastal, Freshwater), collaboration with
other Arctic Council Working Groups and ongoing CAFF projects (including Arctic Monitoring and
Assessment Programme (AMAP) and Arctic Migratory Birds Initiative (AMBI)), and collaboration
with other organizations, networks, and data holders.

e Review conceptual models in the Arctic Terrestrial Biodiversity Monitoring Plan and FECs, and
consider revisions needed based on new information. This includes identifying emerging or
changing ecosystem drivers and stressors that should be considered for monitoring and
assessment, and opportunities for enhancing ecosystem-based monitoring efforts.

¢ Identify new relevant technologies and/or methodologies to be included in future monitoring, if
relevant.

e Identify effective means for communicating CBMP outcomes, i.e., compiling and disseminating
information to decision-makers and the general public.

1.1. Background and process

Through networks of scientists, Indigenous organizations and conservation groups, CBMP
coordinates, collects and synthesizes existing biodiversity monitoring data from the Arctic. The
data/knowledge syntheses produced by CAFF-CBMP are designed to assist policy- and decision-
making at global, national, regional and local levels. The CBMP thereby plays a key role in supporting
CAFF’s mandate to address the conservation of Arctic biodiversity, to communicate findings to the
governments and residents of the Arctic, and to promote practices that ensure the sustainability of
the Arctic’s living resources.

Implementation of the CBMP is guided by a series of multi-year strategic plans approved by the
Arctic Council — the most recent “Phase 4” is covering 2021-2027) and was approved as a "living
document" intended to be updated after completion of the new CAFF Actions for Arctic Biodiversity,
which is CAFF’s long term strategic plan scheduled for delivery and approval by the Arctic Council in
2025.

The historical development of the CBMP framework and lessons learned over two decades was
summarized in the recent paper Development of a multi-scale monitoring programme: approaches

for the Arctic and lessons learned from the Circumpolar Biodiversity Monitoring Programme 2002-

2022 (Barry et al. 2023) while the overall lessons from implementing the terrestrial CBMP
programme were summarized by Christensen et al. (2020).

CBMP is building on existing monitoring networks that guide four ecosystem-specific Steering
Groups — CBMP-marine, CBMP-coastal, CBMP-freshwater and CBMP-terrestrial (Fig.1) — each of
which have identified Focal Ecosystem Components (FECs) to monitor. When CBMP was established,

four criteria were used to prioritize FEC attributes: (1) ecological significance as identified through
the development of conceptual ecological models; (2) relevance to ecosystem services; (3) value to
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Arctic Indigenous Peoples, and other Arctic inhabitants; and (4) essential for management and
legislation needs (Christensen et al. 2020).

Major outputs from CBMP Steering Groups include the State of the Arctic Biodiversity Reports
(SABRs) which summarize the status and trends in key elements of the Arctic environment — as
documented in peer-reviewed literature — and provides advice on how to improve Arctic biodiversity
monitoring. The State of the Arctic Terrestrial Biodiversity Report (START) (Aronsson et al. 2021) was
published in May 2021, and based on available scientific literature, including a series of peer

reviewed articles in a special issue of the scientific journal Ambio (Schmidt & Johannesdoéttir 2020)

and a range of CAFF scientific reports as well as other relevant information (see full list of references
in START report pages 114-123).

CAFF Management
Board s

CBMP Co-Chair
(KoD & USA)

Technical Team
(CAFF secretariat, USA, KoD)

b~~~ F A

Marine SG Terrestrial-SG Freshwater-SG Coastal - SG
(lceland / Norway) (USAJ Iceland) (Canada | Sweden) (USA/ Canada)
SG Coordinator: SG Coordinator S$G Coordinator SG Coordinator
CAFF Secretariat (CAFF Secretariat Canada CAFF secretariat
Supported by KoD and USA Supported by Canada) Supported by Canada Supported by US

Figure 1. CBMP organization, leads, and coordination as of July 1, 2024

While the SABRs were milestones in the CBMP process, the basis for driving CBMP forward is the
continuous work to keep overall strategic plans updated and relevant to meet new realities, and for
each the Steering Groups to follow up on the SABR recommendations and revise work plans for
future monitoring efforts. CBMP-Marine and CBMP-Freshwater have taken the process forward and
released their Freshwater 2020-2024 Work Plan (CAFF 2020a) and Marine Implementation Plan
2021-2024 (CAFF 2021b), respectively. These plans follow up on the State of The Arctic Freshwater
Report (SAFBR) (Lento et al. 2019) in 2019 and the State of The Arctic Marine Report (SAMBR) (CAFF
2017) in 2017, and the subsequent SAMBR updates on Marine Mammals (Kovacs et al. 2021) and
Seabirds (CAFF 2021c) in 2021.

However, the COVID 19 pandemic, followed by the strategic pause of Arctic Council work, has
impacted the work progress in CBMP, including within the Steering Groups and the momentum in
most activities. For the CBMP-Terrestrial, the pause implied that the scoping process of developing a
new work plan was stalled by March 2022.
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With the gradual resumption of Arctic Council work since August 2023, the focus of the CBMP Co-
Chairs and Steering Group leads, together with the CAFF Secretariat, has been on restarting work in
the Steering Groups. In September 2024 the CAFF Board approved an extension on all existing CBMP
workplans, including the CBMP Strategic Plan, until 2027. In spring 2024 the CBMP Terrestrial co-
leads, technical team, and CAFF Chair developed a plan to advance the scoping process.

The Nordic Terrestrial Scoping Workshop was the first steps towards creating a CBMP Terrestrial
Implementation Plan. The workshop drafted a preliminary outline of the implementation plan can be
found in Annex 1. The insights gathered here will feed into the subsequent North American and
Russian CBMP Terrestrial Workshops during 2025.

2. Workshop Proceedings

2.2, Session 1: Workshop introduction and overview of START

Overview of CAFF and CBMP

Tom Christensen

Following the strategic pause on March 3rd, 2022, the Arctic Council gradually resumed work with
the adoption of a written procedure on August 28™, 2023, and the resumption of project-level work
on February 28", 2024. The CAFF Management Board met online in September for the first time
since the strategic pause, and there are ongoing efforts to restart expert level meetings in CAFF
projects.

e The instructions right now are for the working groups to meet online. The Arctic Council has
resumed its work, and projects within CAFF are resuming.

e In person meetings are currently not approved, which is why the terrestrial scoping process has
been divided into three regional workshops (Nordic, North American, and Russian)

e To facilitate the scoping process across three regions, each scoping workshop will produce a
short report (this document) and the Secretariat will help facilitate the workshops and provide
support.

Contributions and mechanisms for new ideas:

e Ultimately, the Arctic States and Permanent Participants decide who participates in the steering
group.

e Local orinstitutional scientists are encouraged to communicate their interest in participating in
the CBMP expert networks by reaching out to the CAFF Secretariat. Scientists from other
countries can also express their willingness to contribute by discussing their interest directly
with the Secretariat. After confirming their interest, the Secretariat can consider these
individuals as valuable candidates for involvement in the work of the CBMP steering groups. This
ensures that interested scientists have a clear pathway to participate meaningfully in the
program.



CBMP Terrestrial - Scoping Process, lessons learned: General advice from START, including gaps

Sunna Bjork Ragnarsdottir
Key Findings from START report:

e Climate change is the overwhelming driver of change in terrestrial Arctic ecosystems, causing
diverse, unpredictable, and significant impacts that are expected to intensify;

e Changing frequency, intensity, and timing of extreme and unusual weather events due to
climate change are affecting some species, with unknown effects on populations;

e Although some trends have been observed, natural variability in Arctic terrestrial environments
and large information gaps make it difficult to assess and summarize global trends for Arctic
terrestrial biodiversity;

e Species from southern ecosystems are moving into the Arctic and are expected to push Arctic
species northwards, create an “Arctic squeeze”, and change species’ interactions;

e Changes in culturally important food resources have implications on the food security and
cultures of Indigenous Peoples and Arctic residents; and

e The range and complexity of drivers affecting Arctic terrestrial biodiversity signals the need for
comprehensive, integrated, ecosystem-based monitoring programs, coupled with targeted
research projects to help decipher causal patterns of change.

Lessons learned from Freshwater scoping process and workplan development

Joseph Culp

As inspiration, a summary was provided of steps the CBMP Freshwater Group took to successfully
develop their Workplan:

CBMP Freshwater Workplan dimensions

e Promotion, visibility

e Methods and database

e AMAP collaboration

e Collaboration across other groups

Structure of meetings

e Each expert (e.g., fish, benthic invertebrates, etc.) represents their nation, not their “taxonomic
expertise”.

Individual project components

e Objectives, tasks, deliverables, and a timeline for each project
e Incorporates a financial outline for each project

Q&A and plenary discussion on Freshwater experiences

Q: To what extent has the Freshwater group been successful in harmonizing the data and processes?
Has it limited any function of the group? Is this harmonization a pillar of the group’s structure?
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e The simplest way to do this was to go through the countries individually, putting the
responsibility of gathering data in the national expert groups.

e Having a dedicated coordinator for the group was key to bringing the information together and
harmonizing the information together across the countries. This allowed for the assessments to
take place.

e The ability to pull in data varies by country (e.g., Sweden had a good national database vs.
Canada who had to search for and digitize data).

Q: Given that the data was pulled in from existing data sets, was there consideration for pulling data
from International Polar Year (IPY) efforts or other sources?

e Agoalisto have the database created by Freshwater be structured in a way that data from the
other three groups can be housed as well.

e The way the Terrestrial group is structured, there are international networks with researchers
that may not fit into the national structure like the Freshwater group functions. Some of the
data in the Terrestrial group is mandated to be public in some countries. There are also national
research networks that don’t necessarily collaborate with the international networks.

Q: How can we ensure that the rights to data are maintained in such a database?

e Authorship was offered on the special journal issue in Freshwater, and there is current work to
make the data stored in the database available on different levels (i.e., the data is open access,
the metadata is available, or there are some restrictions on data where requests need to be
made).

e Sometimes people do not understand that data requests must be specific; asking for
“everything” can yield raw data that requires a basic understanding of the research to be useful.
It is more important to provide analyzed data, which offers the necessary context for
interpretation. It is important to facilitate the journey “from data to information”.

e CAFF maintains the Arctic Biodiversity Data Service (ABDS) but it is not the intention to become a
space for housing data. Instead, it provides a home for the aggregated data produced in the four
steering groups.

Vegetation in the State of the Arctic Terrestrial Biodiversity Report

Mora Aronsson
Key focus of the work:

e Vegetation changes, species of concern, invasive species, and food species.
e Emphasis on the importance of in situ time series and plot-based vegetation surveys.

Key Findings:

e Vegetation changes are happening faster than predicted, with significant greening observed in
the Arctic.

e The Arctic's greening trend is inconsistent, with some plots showing increases and others
decreases in vegetation.
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e Invasive species are increasing, particularly in Iceland, with a notable rise in known species from
2013 to 2020.

Challenges:

e lLack of comprehensive data on food species.
¢ Need for better coordination and taxonomic backbone to combine data effectively.
o Difficulty in monitoring due to the high variability in Arctic ecosystems.

Recommendations:

e Expand and maintain long-term monitoring efforts.

e Utilize new technologies like drones and meta-barcoding for better data collection.

e Improve collaboration and data sharing among researchers and Indigenous Knowledge holders.
e Focus on regional data and original databases for more accurate monitoring.

Future Directions:

e Addressing data gaps and improving monitoring of all focal ecosystem components (FECs).

e Enhancing the collaboration with Indigenous Knowledge Holders in monitoring programmes.

e Developing a more holistic approach to understanding vegetation changes in the Arctic.

e The importance of continuous monitoring and the integration of new technologies to better
understand and address the rapid changes occurring in Arctic vegetation was highlighted.

Additional summary notes:

e Alist of all food species in the Nordic countries to inform future monitoring is in preparation.

e Efforts to incorporate Indigenous Knowledge with monitoring.

e Need to better consider the expected impacts of biotic and abiotic drivers on vegetation
changes.

¢ Need to better understand the complex greening of the Arctic (data obtained from satellite
imagery); the response of vegetation species wasn’t entirely clear.

e Updates needed on invasive alien species (IAS) in the Arctic, rapid changes observed. What is an
IAS and what is a natural change in the distribution of a species?

e Isthe phenological mismatch a problem for future monitoring in the Arctic?

e What is possible in terms of standardization and what could be standardized?

e Need forimproved coordination of monitoring efforts.

e The use of drones has allowed for monitoring in otherwise inaccessible habitats and locations.

Birds in the State of the Arctic Terrestrial Biodiversity Report
Knud Falk

Key focus of the work:

e Monitoring of carnivores, omnivores, insectivores, and herbivores.
e Emphasis on the migratory patterns and the impact of external stressors on bird populations.
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Key Findings from START:

Birds are special in CBMP because most of them leave the Arctic in winter — so they are affected
by more external drivers than other taxonomic groups.

Significant declines in bird populations, particularly in the East Asian Flyway, with 88% of species
declining

More than half of all wader species are declining, but there is a large variation across the global
flyways.

Among 88 terrestrial bird species, a fifth of all species experienced declines in all populations,
while well over half had at least one population in decline.

There is little monitoring in the high Arctic, so with the Arctic squeeze, there isn’t a baseline of
information to use for monitoring. Since the START report, the potential progress with
expanding monitoring to the high Arctic is unknown.

Better monitoring coverage in regions like the Nordic countries, but generally poor coverage
across the high Arctic.

Huge variation in trends of herbivores; some geese populations increase rapidly due to
enhanced foraging conditions in the North American and European wintering grounds, while
other (East Asia) populations small and threatened.

Top predators like Peregrine Falcons and Gyrfalcons are largely thriving but show variable
productivity with changing weather patterns.

ABMI 2021 case study: partnering with Indigenous and/or Local Knowledge holders to increase
holistic understanding of the environment and improve coverage.

Challenges:

Limited long-term monitoring data, especially in the high Arctic.

Difficulty in capturing range shifts and phenological changes due to the short-term nature of
many studies and the fixed locations of many monitoring sites.

Lack of integration of Indigenous Knowledge as well as local observations/citizen science in bird
monitoring programmes.

Recommendations:

Safeguard and sustain long-term monitoring projects.

Improve monitoring coverage in underrepresented areas, particularly the high Arctic.

Enhance coordination among Arctic and non-Arctic states to improve data collection for
migratory species.

Utilize citizen science platforms like eBird to capture range shifts and population changes where
other data is lacking.

Future Directions:

Continue advancing the framework for ecosystem-based monitoring, building on the CBMP
Terrestrial Biodiversity Monitoring Plan.
Strengthen linkages with other Arctic Council working groups like AMAP.
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e Regularly update and report on selected focal ecosystem components (FECs) to provide timely
information to policymakers.

e Explore new data sources/networks and integrate them into existing monitoring frameworks.

e The need for better coordination and long-term monitoring to address the significant declines in
bird populations and the challenges posed by climate change and other stressors.

Additional summary notes:

e Much of the monitoring has good spatial coverage, but sporadic funding to support long term
monitoring across countries and species.

e More investments in community-based monitoring and making use of available citizen science
information (e.g., eBird) to monitor the range changes anticipated with climate change.

e It should be a priority to enhance coordination within and among Arctic and non-Arctic states to
improve the generation and collection of data.

e Changes were made to FECs listed in the START report — but more may be needed

e Suggestion to more regularly report FEC changes rather than just what’s in the larger reports —
there is a range of untapped data sources to harvest from.

Arthropods in the State of the Arctic Terrestrial Biodiversity Report

Stephen Coulson
Key focus of the work:

e Monitoring of six focal ecosystem components (FECs): pollinators, decomposers, herbivores,
predators and parasitoids, blood-feeding and prey for vetebrates. .
e Emphasis on the variability and complexity of arthropod populations in the Arctic.

Key Findings:

e Limited long-term monitoring data, with most data originating from short-term projects.

e Significant variability in arthropod populations across different habitats and time periods.

e Declines in certain arthropod populations, such as muscid flies, observed in specific locations like
Zackenberg.

e Longer time series data indicate that some trends presented in the START report (2021) appear
to be reversed for some groups, for example decreasing abundance at Zackenberg, clearly
demonstrating the importance of extended sampling programmes.

e Differences in responses to environmental changes depending on habitat and species.

e Changes in summer temperatures may have less of an impact on the microarthropod
communities than autumn and winter conditions.

e Complexity of the system and lack of understanding of the role of key environmental variables
makes projecting community changes challenging.

Challenges:

e Lack of comprehensive species inventories and taxonomic information.
e Insufficient environmental data hinders interpretation of the temporal variability of arthropods.
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e Difficulty in combining data from different projects due to varying methodologies and objectives.
e Limited understanding of cryptic and genetic diversity among Arctic arthropods.

Recommendations:

e Improve coordinated long-term monitoring and collaboration to ensure consistent data
collection.

e Develop better species inventories and complete sequence libraries for genetic analysis.

e Monitor environmental data relevant to the arthropod communities.

e Establish standardized protocols and handbooks for arthropod monitoring.

e Enhance collaboration with other scientific disciplines and industries, such as geo-scientists and
the tourist industry, to collect samples and data.

Future Directions:

e Focus on filling knowledge gaps and understanding the drivers of changes in arthropod
populations.

e Utilize new technologies such as environmental DNA (eDNA) to enhance species-level
monitoring.

e Promote better communication and collaboration among researchers and stakeholders.

e Explore the potential for using citizen science and other innovative approaches to gather data

o Emphasize the importance of improved monitoring and collaboration to address the significant
knowledge gaps and variability in Arctic arthropod populations.

Additional summary notes:

e There is barely any monitoring of arthropods in the Arctic besides Greenland. Most other regions
rely on short-term projects to collect required data.

e Anoverall trend of decreased abundances and earlier activity was observed at the Greenland
monitoring programmes.

e Increases in overall abundances since c. 2014 have been observed by the Greenland monitoring
programme.

e Arthropod communities, species composition and abundances, are highly dependent on the
habitat types which have to be taken into consideration in all monitoring.

e More detailed monitoring at species and family levels is required. The extent of cryptic and
genetic diversity is poorly known.

e Recent studies indicate that summer temperatures per se are of less importance than other
variables, for example the duration of the autumn period.

e One species of invertebrate can fit into multiple FECs due to their various life cycle stages.

e The declines (or changes) in arthropod abundance, activity, and diversity observed are resulting
in increased phenological mismatches.

e Inthe process of writing a chapter in the State of Environmental Science in Svalbard report 2024
(Coulson et al. 2025) based on the START report.

e Greater collaboration between the invertebrate teams in Terrestrial and Freshwater has been
discussed and is recommended.
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Needs

Monitoring and reporting with predictable long-term financing

Species inventories - these are incomplete, and knowledge of ecological roles is lacking.
Collaboration and communication between experts across regions and taxonomic specialists,
including other science disciplines.

Monitoring of environmental data on a relevant scale.

Data on trends in processes, such as pollination and herbivory, using established protocols.
Molecular sequence libraries to simplify species identification and measure cryptic diversity.

Mammals in the State of the Arctic Terrestrial Biodiversity Report

Jim Lawler/Niels Martin Schmidt (main points from earlier presentation 30 May 2023 provided here)

Key Findings

Climate change is the overwhelming driver of change in terrestrial Arctic ecosystems, causing
diverse, unpredictable, and significant impacts that are expected to intensify;

Changing frequency, intensity, and timing of extreme and unusual weather events due to
climate change are affecting some species, with unknown effects on populations;

Although some trends have been observed, natural variability in Arctic terrestrial environments
and large information gaps make it difficult to assess and summarize global trends for Arctic
terrestrial biodiversity;

Species from southern ecosystems are moving into the Arctic and are expected to push Arctic
species northwards, create an “Arctic squeeze”, and change species’ interactions;

Changes in culturally important food resources have implications on the food security and
cultures of Indigenous Peoples and Arctic residents; and

The range and complexity of drivers affecting Arctic terrestrial biodiversity signals the need for
comprehensive, integrated, ecosystem-based monitoring programs, coupled with targeted
research projects to help decipher causal patterns of change.

Recommendations

Develop synchronized protocols that include more attributes and reduce geographical
knowledge gaps.

Establish or expand international monitoring networks for medium-sized herbivores and large
and small carnivores.

Emphasize spatial structure and diversity in monitoring efforts due to the northward advance of
southern competitors and vegetation changes.

For large herbivore, small herbivore, and medium-sized predator FECs:

Agree on priorities and harmonize data collection across sites and programmes;

Share and standardize protocols, in cooperation with relevant partners including Indigenous
Peoples and organizations, to include abundance, demographics, spatial structure, health,
phenology and, for harvested species, harvest rates; and
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Ensure monitoring programs employ existing methods with new harmonized methods to allow
data comparisons.
Monitor health as an attribute and develop standardized health assessment protocols due to the
anticipated impact of climate change on distribution and prevalence of disease.
Monitor abiotic factors and drivers of change, across greater spatial distributions to assess the
cumulative impacts of climate and other anthropogenic change on populations across their
ranges.
Conduct research on the vulnerabilities of populations to climate change and human impacts,
and on genetic diversity and spatial structure of FECs
Increase collaboration using interdisciplinary and multi-knowledge approaches to share site- and
population-specific information.
Address challenges in assessing abundance of FECs across the Arctic, including:

o reliability of abundance estimates, such as lack of precision and accuracy;

o changing baselines, such as changes in species distribution, sampling methodology, and

areas monitored; and
o differences in frequency and spatial extent of monitoring.

Discussion and reflections on Session 1

Need to include in future products the uniqueness of time-series (how much baseline data exists
and how long has the data been collected) and how this affects the trends that emerge from
monitoring different species across the Arctic.

Climate change and the evolution of political situations have brought on new developments and
interactions that are not being monitored. More comprehensive monitoring and more regular
reporting is needed, but funding and personnel are limiting factors.

Long-term, regular monitoring is needed to obtain consistent data for analyses and disentangle
cumulative and interacting factors on populations.

Using simulations can also help scientists understand the limitations and biases that may be
encountered with monitoring a species over a certain period of time, informing which baseline
data is required to address the management question.

Scientific interests and targeted priorities need to be balanced with the funding available. Two-
way communication is needed: both for the scientific community to tell the funding bodies what
needs to be prioritized, and also what policy contexts the research can fit under and what these
bodies need from the research (management questions listed in the monitoring plan). How can
the monitoring feed into other networks or global processes?

The CAFF Heads of Delegation are good to make connections with to discuss the needs of both
parties. It is important to utilize the existing national channels.
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2.3.

Session 2. Identify ways to better include Indigenous Knowledge

Inuit Circumpolar Council (ICC) Protocols for Equitable and Ethical Engagement

Sophie Crump

Key Points:

ICC 2022 General Assembly Declaration (item 11) directs ICC to to implement the Circumpolar

Inuit Protocols for Ethical and Equitable Engagement at the international level to force a

paradigm shift within institutions and forums that guarantees nothing about us, without us.
ICC defines® Indigenous Knowledge (IK) as “a systematic way of thinking applied to phenomena
across biological, physical, cultural, and spiritual systems. It includes insights based on evidence
and acquired through direct and long- term experiences and extensive and multigenerational
observation, lessons, and skills. It has developed over millennia and is still developing in a living
process, including knowledge acquired today and in the future, and it is passed on from
generation to generation”. Under this definition, Indigenous Knowledge goes beyond
observations and ecological knowledge, offering a unique way of knowing to identify research
needs and apply to research, monitoring, assessments, decision-making, policy and overall
understanding the Arctic — it is a way of life.
The Circumpolar Inuit Protocols for Ethical and Equitable Engagement (EEE Protocols) specifies
eight protocols:
1. ‘Nothing About Us Without Us’ — Always Engage with Inuit. This includes implementing
UNDRIP?, involving Inuit from the start of a project, and that free prior and informed
consent which includes the right to say yes, yes with conditions, or no.

2. Recognize Indigenous Knowledge in its Own Right — including that Indigenous
Knowledge must not be translated, integrated into, or validated by science. Indigenous
Knowledge has its own methodologies and objectives and makes its own unique
contributions.

3. Practice Good Governance - Inuit governance structures must be respected and power
dynamics embedded in formal processes must be addressed. Focus on reciprocity and
giving back (e.g. with information in accessible formats, funding, equipment, etc.).

4. Communication with Intent - Listen more than you speak and come to the table with
humility and respect. Gather as we gather — meetings may require unstructured time, or
a preference for smaller more informal gatherings.

5. Exercising Accountability - Building Trust - Be accountable and build your capacity, take
responsibility to educate yourself.

6. Building Meaningful Partnerships — Follow processes that support multiple forms of
knowledge and holistic understanding; support Inuit driven research and monitoring

L EEE Protocols page 15

2 United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP). UNDRIP affirms the Inuit right to
engage in the governance of all things related to us and our lands, territories and resources. This includes all

research, economic, and decision- and policy-making activities.
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7. Information, Data Sharing, Ownership and Permissions - uphold Indigenous data
sovereignty, enable direct access to information and data generated or gathered in Inuit
homelands.

8. Equitably Fund Inuit Representation and Knowledge - evaluate, reform, and work to
address inequities in funding structures.

The EEE Protocols emphasize the importance of involving Inuit from the start of projects and
ensuring their rights, including to self-determination, are upheld.

Many publications are available to increase understanding of how to work with Indigenous
Knowledge, pursue co-production of knowledge —e.g. Yua et al. (2022).

Co-production of Knowledge and Co-creating Research Projects and the Saami Council SODA

Principles

Tonje Margrete Winsnes Johansen

Key Points:

For science, the FAIR Data Principles guides data sharing and management: Focus on making
data Findable, Accessible, Interoperable, and Reusable.
The CARE Principles for Indigenous Data Governance (CARE) complement FAIR, emphasizing

Collective Benefit, Authority to Control, Responsibility, and Ethics — in research involving
Indigenous communities.
Building on the CARE Principles, the Sdmi Council has further developed the Sdmi Ownership and

Data Access principles (SODA) Principles. The purpose of the SODA principles is to give the Sami

and their representative institutions the ability to control and administer data they have been
involved in producing:
o Collective Benefit: Sdmi data must contribute to the rights, interests, and well-being of
Sdmi communities.
o Sami Authority to Control: Sami people and institutions govern and control data,
requiring free, prior, and informed consent.
o Sami Ownership: Sami institutions own their data with clear guidelines for its
management, sharing, or transfer.
o Responsibility: Researchers and institutions must respect Sami rights, dignity, and
cultural protocols.
o Ethics: Practices must align with Sdmi values, using culturally appropriate methods and
respecting Sdmi knowledge systems
These principles are key to building trust and relationships with Indigenous communities.
Why SODA matters:
o Bridging Global and Local: Builds on CARE while addressing specific Sdmi needs for data
ownership and governance.
o Promoting Equity: Aligns with global movements for environmental and cultural justice.
o Empowering Sdmi Communities: Strengthens their ability to control and benefit from
research and data.
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Example of using the SODA principles in practice: Climate Change Impacts on Terrestrial
Ecosystems (CITE).
o Saamireindeer herding: aiming to advance environmental justice & sustainable land use.
o Designing a digital platform to document changes in the landscape and biodiversity
through a co-production approach with Sdmi herders and the science community.
o Enable herders to provide data for negotiations on equitable land use.
o Language barrier challenges identified.
o Outputs include a digital tool for climate and barrier observations, a storymap, and
report with results specific for herders.
Challenges and successes in co-producing knowledge, including the need for cultural and
linguistic sensitivity and flexibility in project timelines.
Project: Wetlands in Sapmi
o Co-produced with Sdmi knowledge
o Mapping the importance of wetland ecosystems and the impacts of various types of
encroachments on the reindeer herders (mines, industry, predators, roads, etc.)

Designing a Monitoring Plan in a Co-production of Knowledge Perspective — lessons Learned from

Coastal Group

Tahzay Jones

Key Points:

A summary of the Coastal CBPM Group's approach to co-production of knowledge, focusing on food
security and involving Indigenous Knowledge holders from the start.

Permanent Participants coordinated Indigenous Knowledge Holder participation efforts (mostly
ICC, but also AIA).

Importance of community meetings and continuous engagement with Indigenous communities.
Use of knowledge mapping to identify existing Indigenous Knowledge and avoid duplicating
efforts.

Bringing together Indigenous Knowledge parameters and scientific parameters side by side.
Challenges in harmonizing different types of knowledge and ensuring equitable participation and
funding for Indigenous Knowledge holders.

Reimbursement for the time communities dedicate to participating in meetings has been a
priority.

Time set aside for just the Indigenous Knowledge Holders to meet and collect thoughts in their
own ways to present back. It's helpful in building trust towards long-term relationships.
Research for published Indigenous Knowledge information before visiting a community;
compiling both scientific and Indigenous Knowledge so they know that attempts have been
made to pull existing info together.

Discussions on how to visualize the information is essential for producing a product relevant to
everyone.

Working with the Aleut International Association to help them develop engagement protocols.
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e Continuous evaluation and improvement of co-production efforts.

Discussion and reflections on Session 2

This session highlighted the importance of Co-Producing Knowledge into CBMP monitoring plans,
building trust and relationships with Indigenous communities, and ensuring equitable participation
and funding.

e Co-Production and inclusion of Indigenous Knowledge into CBMP monitoring plans reconfirmed
as a key priority.

e Opportunities for collaboration and co-production of knowledge with Indigenous communities
should be directed via the Permanent Participants of the Arctic Council.

e Need for continuous engagement, trust-building, and equitable funding to support Indigenous
participation in research and monitoring: this may include considerable “pre-project funding” to
engage in the co-production design process prior to roll-out and implementation.

e Data harmonization: there are different ways that the scientific community structures datasets,
but are there the same issues of needing to harmonize differing knowledge within Indigenous
Knowledge?

o With overlapping areas, Indigenous Knowledge Holders may express knowledge in
different ways. A way to harmonize the knowledge is learning to understand these
different knowledge systems and trying to make connections between them. Doing the
homework to understand a knowledge system before engagement is important for the
principles of respect and understanding.

o Having open communication with each other can allow for new ideas to come to light
(e.g., taste as a parameter being monitored in relation to the health of an individual
animal).

e Research questions should be developed collaboratively.

e To what extent has co-producing knowledge been influential politically or in another way that
influences management actions to be taken? How has co-production influenced projects
generally?

o It may not be completely clear, but it does strengthen the voice of communities in
advocating for their land or sovereignty, and having scientists in the same corner
strengthens arguments.

o It's been helpful in getting information through to bureaucrats in the government, and
directly affects government decisions.

o It has been helpful in securing more consistent funding for the co-production of
knowledge in some projects, and the co-management of certain ecosystems and species
(in Alaska).

o It has helped empower Indigenous communities.

o It has helped enhance the information presented in projects. So many aspects of
Indigenous Knowledge are not able to be obtained only with scientific knowledge.
Communities have a deeper understanding of the land, species, and ecosystems than
data collected scientifically.
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2.4,

Suggestion to take a similar approach with the Terrestrial group and others in the CBMP. Would
it be beneficial to come back every few years to the communities to see if there is updated
information to be included?

o The communities are excited to meet and provide new information because they see it
as a way to connect with managers and those that have the power to make decisions. It
is the platform that allows for continued engagement to be had (at least in Alaska)
between the two groups, and also with the government.

Specific case of collaboration with ICC/Arctic Eider Society/CAFF effort in Nunavut:

o Evaluation of data hosted on SIKU - the Indigenous Knowledge App.

o Potential to utilize large Indigenous Knowledge sources in mapping biodiversity.

o Indigenous communities are often the strongest partners in monitoring.

o Indigenous Sentinels Network also happening in Alaska, similarly structured.
Think about what can be meaningful in the next project work plan to include Indigenous
Knowledge and the co-production process.

Session 3. Identify any new information needs on a global / regional scale

Update: Information needs about Arctic Biodiversity in Arctic Council, CAFF and other WG’s

Inge Thaulow & Courtney Price

A short recap of CAFF Board decisions and next steps:

Decision for Actions for Arctic Biodiversity (AAB) plan as deliverable in May 2025; duration 2025-
2035.

Working group cooperation with AMAP, PAME, and EPPR.

CBMP among the expected information providers to AAB; further details to be determined.
AMBI - Arctic Migratory Bird Initiative: It's important for the Arctic Council to focus both on
mitigation and monitoring, as well as adaptation to the problems encountered with monitoring
in the Arctic.

Information Needs seen from an NGO

Martin Sommerkorn

The WWEF Spatial Database of Arctic Marine Biodiversity compiles extensive environmental data to

assign conservation value and prioritize areas for conservation efforts.

Importance of Data: Emphasized the critical role of data in understanding and addressing
environmental challenges, particularly in the Arctic.

Ecosystem Monitoring: Highlighted the need for comprehensive ecosystem monitoring to
inform conservation efforts and policy-making.

Collaboration: Stressed the importance of collaboration between NGOs, governments, and
scientific communities to ensure data is effectively used for conservation.
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Data Accessibility: Advocated for making data accessible and understandable to a broader
audience, including policymakers and the public.

Climate Change: Addressed the impact of climate change on Arctic ecosystems and the necessity
for timely and accurate data to mitigate these effects.

Policy Influence: Discussed how NGOs like WWF use data to influence environmental policies
and promote sustainable practices.

Supporting CAFF and other Working Groups of the Arctic Council in reporting and assessing KM-
GBF? implementation and progress towards its targets across the Arctic.

o Establish and curate a spatial database of Arctic biodiversity with an interface that
makes the data available for analysis.

o Contribute expertise and participation.

WWF has an ocean-spanning spatial database of Arctic marine biodiversity, ArcNet

o Adesign framework for achieving ocean-scale, area-based marine conservation in the
Arctic.

o Suggested revisiting Circumpolar Protected Area Network (CPAN) principles (CAFF 1996).
In revisiting these principles, the criteria will need to be evaluated by biodiversity
experts.

If data is being collected from various datasets and being put into a database, how will the data
be updated in the database to reflect the ongoing monitoring?

o KM-GBF is putting together a best practices guide for what to do with the rest of the
data and what it means and why it was collected (the supporting information).

o Not all the data are equal, but all of the data in this database are transparent.

o The goal is to have CAFF or another body create a place to put this database and be able
to house the data, analyze it, and curate it based on the questions needing to be
answered.

o Need to be conscious of the data that has additional supplemental information that
might not be included in the database itself, and how this might be accessed to better
understand it.

o There is a need for better spatial planning and conservation in the nations to be able to
make a recommendation to build a database.

How can CBMP data be used in global reporting?

A summary of needs and opportunities, existing and potential users of CBMP monitoring data

within/outside Arctic Council, including linkages to other bodies: From FEC’s to global reporting

formats.

Jen Lento

What types of information from START, SAFBR, SAMBR would be relevant to an EBV?
GEO BON is also working to harmonize data globally. CBMP is the Arctic BON.

3 Kunming-Montreal Global Biodiversity Framework (GBF)
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e Allows linkages to be made between FECs, EBVs and the GBF Indicators.

e Limiting factor: not all the global indicators are relevant for the four groups.

¢ Include phenology (and could integrate Indigenous Knowledge) to provide a better snapshot.
Broader topics will also be important to show things like species range shifts.

e EBVs offer a way to integrate FECs into global reporting

o The Report “Towards an Indicator Strategy: Scoping Paper on Aligning CAFF-CBMP Initiatives
with Global Monitoring and Reporting Processes” (Gill 2023) — offers a detailed mapping of
linking FECs to EBVs

e The Freshwater Group is drafting a paper on the steps to take to handle large datasets and what
to do when you are looking for specific things within the datasets (i.e., distilling down the
datasets based on what is needing to be answered).

e The crosswalk of the FECs to the EBVs allows the CBMP to be relevant to the global indicators
and bring the Arctic context into the conversation.

Discussion and reflections from Session 3 break-out groups

Break-out group tasks

Examples on questions/new information demands for Arctic Council needs, global needs, national
needs, to contribute to external users and provide opportunities for enhancing support to
national/local research and monitoring practices and meet information needs.

Feedback:

e The management questions don’t necessarily address engagement with Indigenous Knowledge.

e There are more specific elements of monitoring in the Arctic than on the global level (e.g.,
genetic diversity). In this case, it could be a prioritization of the “species of value” (e.g.
harvested) or the species most impacted by ecosystem changes (e.g., climate change impacts).
This was originally considered when selecting FECs, but Indigenous Peoples were not involved in
the process; they may be uniquely qualified to advise on revision of FECs and attributes.

e Maybe the question is what additional knowledge systems can be incorporated into monitoring
to answer these questions and fill the gaps.

What is the status, distribution, and conditions of terrestrial focal species, populations, communities,
and landscapes/ecosystems and key processes/functions occurring in the Arctic?

Feedback:

e This is relevant for all species, but monitoring may not be possible to the same level for all
taxonomic groups.

e The question is focused on species level, not group. If you focus on the group, you will lose some
of the trends seen in specific species. It is a different level than what is sometimes possible to
report on.

e Grouping the FECs together to monitor may make some research questions irrelevant.

e Extremely little is known about terrestrial distribution and diversity for invertebrates in the
Arctic.
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e When it comes to arthropods, there are only few locations in Greenland where monitoring takes
place. Iceland has a national network.

e Not all challenges and solutions originate in the Arctic; for migratory birds many threats and
environmental pressures arise in staging and wintering grounds.

e Citizen science can be involved to greater extent, including eBird.

¢ Mammal migrations are changing, with some populations being well monitored while others are
not. Initiatives like CARMA exist, but there is no formalized or synchronized circumpolar data
aggregation. Additionally, populations (sizes, movements, penology etc.) vary significantly.
Around half of the FECs could not be prioritized for reporting within terrestrial mammals.

e All the species classified as ‘herbivores’ are grouped, but it is unknown whether a certain few
species should be monitored individually due to potentially unknown species characteristics.

Where are the areas of high ecological importance, including for example, resilient and vulnerable
areas (related to FECs) and where the drivers are having the greatest impact?

Feedback:

e Ecologically relevant abiotic data on a relevant temporal and spatial scale needs to be collected
to estimate the impact of drivers.

e Need to note that changes to some species are on small geographical scale but with much wider
impact.

e Thereis need for ad hoc monitoring or emergency funding for critical information gathering in
the wake of unforeseen events that occur (e.g. sudden rain-on-snow freeze events with rapid-
onset impacts).

Contributing to information needs
Feedback:

e Developing technology is welcome and those in the scientific community are excited to use new
technology, but the methods for data analysis is time consuming and complex.

e The technology needs to be scalable and comparable.

o The frequency of reporting is also important, where updates are needed on a more frequent
basis.

2.5. Session 4: Improving Coordination and collaboration

Arctic Biodiversity Monitoring Toolkit

Kari Fannar Larusson & Jen Lento

The Arctic Biodiversity Monitoring Toolkit, currently being developed, is designed to address

recommendations and requirements from the Circumpolar Biodiversity Monitoring Program (CBMP).
It provides monitoring professionals with advice from the CBMP and offers step-by-step guidance on
implementing CBMP monitoring plans. The toolkit includes new and emerging methodologies for
monitoring and aims to harmonize Focal Ecosystem Components (FECs) across ecosystem groups. It
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supports the ongoing development of monitoring guidance and contributes to the assessment of
monitoring capacity.

Supporting the overall objectives of the CBMP and Strategic Plan: The toolkit helps fulfil CBMP
Strategic Goal #2, which emphasizes "adaptive" and "timely" monitoring. It is designed to fulfil the
CBMP's strategic goal of being adaptive and timely, addressing objectives 2.2, 2.5, and 2.6, and
several activities within the strategic plan. It aims to provide practitioners with access to advice on
what to monitor, how, and when, increasing visibility and mobilization of CBMP data. The toolkit is
intended to be a centralized, easy-to-update system for all groups, enhancing coordination and
integration across the ecosystem groups.

The toolkit supports each of the CBMP Workplans:

Marine:

Project 2: Online Monitoring Guide:

e Task 1: Develop an online monitoring guide based on SAMBR advice for future monitoring,
lessons learned, and the 2011 monitoring plan, with updates as needed.

e Task 2: Develop a metadata inventory in consultation with the CAFF Secretariat and coordination
with CBMP-Coastal.

Freshwater:
e Project 2: Sample Methods: Summary for data in the CBMP Freshwater database.
e Project 3: Handbook of Standardised Methods for Freshwater Monitoring in the Arctic.

Coastal:
e Project 2: Coastscape Map Layer and Report.
e Project 3: Geospatial Metadata Map Layers.

Terrestrial:

The CBMP Terrestrial SG is undergoing a Scoping Process, while the Toolkit has relevance of tasks
discussed during the scoping process and of relevancy in overall CBMP Coordination and align with
the recommendations from the START report.

Key Components of the Toolkit

e User Manual: Guidelines for implementing CBMP Arctic Biodiversity Monitoring Plans in the
field.

e FEC Selection Tool: Tool for selecting key ecosystem components for monitoring.

¢ Maps of Monitoring Locations and Data Sources: Geographical representation of monitoring
sites and data origins.

e Key Findings, Recommendations, and Advice: Summary of important insights from CBMP
documents.

e Data and Metadata on CAFF's Arctic Biodiversity Data Service: Access to data and metadata
related to Arctic biodiversity.
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e Resources: Includes CBMP monitoring plans, templates, guides, and more.
Conclusion

The toolkit aims to be a dynamic and evolving resource, allowing for continuous updates and
integration of new methods and data. It emphasizes the importance of harmonizing methods and
data to ensure comparability and relevance across different regions and ecosystems.

The toolkit also addresses the need for a holistic approach to monitoring, considering the
interconnectedness of different ecosystems and the various pressures they face.

The Arctic Biodiversity Monitoring Toolkit is a comprehensive and adaptive resource designed to
support the CBMP's strategic goals and the individual workplans of the Marine, Freshwater, and
Coastal groups. It provides practitioners with the tools and guidance needed to conduct effective
and coordinated monitoring, ensuring the collection of high-quality and comparable data across the
Arctic.

2.6. Session 5: Needs for updating monitoring protocols and identify new technologies

The discussion session was based on the Session 4 introduction on the recent development of the
Arctic Biodiversity Monitoring Toolkit and the current opportunities for directing the toolkit

development to fit the new and upcoming CBMP Implementation Plans.

While CBMP is not the venue to share the most recent technological advances in monitoring, once
new technologies become established it’s important that the recommendations for future
standardised monitoring from the CBMP reflect best practise methods. Some of the items discussed
were the rapid advancement of eDNA, use of satellite monitoring, drones, camera traps, passive
acoustic monitoring, and Artificial Intelligence.

e Toolkit: The toolkit is planned to guide users in selecting relevant ecosystem components and
associated monitoring methods. However, some of the methods may now be outdated, so there
is a need to focus on ‘FEC attributes to be measured’ rather than prescribing specific methods,
allowing for flexibility as technologies evolve. A particular effort will be required for revised/new
FECs and attributes co-developed with Indigenous Knowledge Holders.

e New and Emerging Technologies: While some members of the CBMP networks may be early
users of cutting-edge technologies, there is a need to validate new tools (e.g., remote sensing)
with ground data before recommending new standards for circumpolar monitoring. There was
interest in sharing practical experiences with new methods, possibly through blogs or knowledge
exchange, and in identifying which technologies are truly applicable and beneficial for
monitoring efforts.

e Standardization and Data Comparability: The importance of standardizing data collection and
ensuring comparability across sites and methods was discussed. While flexibility is needed, some
level of standardization (e.g., in attributes measured) is essential for meaningful synthesis and
reporting. The toolkit could help by referencing comparable methods and clarifying which data
are most critical.
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e Data Management and Accessibility: There was consensus that creating new centralized
databases is not feasible; instead, the focus should be on promoting existing data repositories,
improving data discoverability, and providing guidelines for data sharing and taxonomic
standardization. Could a help desk or guidance documents to assist with data availability and
harmonization be established?

o Network Coordination and Knowledge Sharing: The need for better coordination among expert
networks and subgroups was raised, including sharing lessons learned about practical
applications of new technologies and methods.

e Reporting and Communication: Updated protocols and new technologies could support more
timely and relevant reporting, including “early warning” and support international reporting
requirements (GEOBON etc.).

e Practical Implications: The overall approach is to make monitoring protocols more adaptable,
inclusive, and responsive to both scientific and community needs, while ensuring data quality
and comparability.

e Due to resource limitations, there is a need to focus on feasible, high-impact updates rather than
overly ambitious new systems.

2.7. Session 6. Review conceptual models in the Arctic Biodiversity Monitoring Plan and FECs

Discussions around the needs for revising the overall terrestrial conceptual model took different
directions but centred around the CBMP ambition of “ecosystem-based monitoring” and how it
could be promoted better by moving away from the separate taxonomic subgroups (vegetation,
arthropods, birds, mammals) as the organisational approach in the terrestrial plan.

Summary of proposed changes

At present, the CBMP terrestrial monitoring plan is divided into four subgroups that are defined
based on large taxonomic groups: arthropods, plants, mammals and birds. This does not correspond
to how many contemporary tundra ecologists or Indigenous Peoples understand the ecosystem,
makes the plan unnecessarily complicated, and also leads to work force being spread out on too
many tasks that are in part duplicates. Therefore, we suggest restructuring the monitoring plan to
not have these different groups any more, but to have one CBMP terrestrial conceptual ecosystem
model, and one working group. The online toolkit should (and could) reflect the suggested new
structure.

IM

A “whole ecosystem conceptual model” as structuring backbone for CBMP terrestrial would have

several advantages:

e It would reflect present-day understanding of ecology and be the basis for a straightforward
ecosystem-based monitoring

e It would simplify the CBMP terrestrial monitoring plan and ease the use of the toolkit

e It could be the basis for a collaboration about whole ecosystem understanding with Indigenous
Knowledge holders, as Indigenous Knowledge has a holistic view on the ecosystem
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e It would facilitate the collaboration and visualization of relationships between CBMP working

groups and models for neighbouring ecosystems: Freshwater and Coastal, and Freshwater and

Terrestrial.

Such a new model could be hierarchical in two ways. The focal ecosystem components (FECs) could

initially be the same as we have now but should also be simplified to move away from too much

species-specific focus. Within each FEC the attributes would allow to capture the important aspects,

including notably (changing) taxonomic composition of the group. Attributes could also be related to

the interactions of this FEC with others, for instance migrating or sedentary.

The other hierarchical aspect of the suggested whole ecosystem model for the Arctic tundra is that it

could be downscaled for each particular region by keeping only the groups that are important there.

As examples we could have a high Arctic version, a low Arctic version and maybe an

island/archipelago version. This regional implementation could be facilitated through the monitoring

toolkit. [end]

Revising the conceptual model will require several steps and decision-making to develop the idea of

what kind of a model is feasible in the intermediate terms and desirable in the long term. E.g., what

kind we can do now based on what we know, steps to co-produce with Indigenous Knowledge, and

specifying what we would need to know to implement it. Is the 'ultimate' aim to conduct predictive

ecology? Identify warning triggers? Identify gaps?

2.8. Session 7. Future reporting and effective means for communicating CBMP outcomes

Lessons learned from Freshwater and Marine groups

Jen Lento
State of the Arctic Marine Report Updates (SAMBR):

e The updates included completed reports on seabirds and marine mammals, with upcoming
reports on marine fish, sea ice biota, benthos, and plankton expected by 2027.

e The guidance questions for these updates focused on the implementation of updates, changes

observed, monitoring gaps, and insights gained.

e Each update is structured to include background information, comments on monitoring status,

updated population status, key findings, and references.
e The additional marine mammal report is extensive, covering background information,

monitoring status, species overviews, a summary table of abundance and trends, key findings,

and extensive references.

e The guidance for SAMBR updates has been revised to emphasize findings related to monitoring,

encourage expert reviews, specify data delivery to CAFF, and outline the role of CBMP Co-chairs

in outreach.

e Considerations for the updates include the need for capacity in Expert Networks, the potential

for journal articles, and opportunities for collaboration with Permanent Participants.

State of the Arctic Freshwater Report Updates (SAFBR):

28



Experts compiled data from regional and national monitoring, academic research, and industry,
resulting in a database with over 9000 sites.

The SAFBR special issue included refined analyses and circumpolar trends in individual FECs,
regional trends across FECs, a systematic review of documented Indigenous Knowledge, and
synthesis and introduction papers.

Future reporting and dissemination approaches from Freshwater include targeted engagement,
knowledge exchange, and promoting results.

3. Wrap-up session: Initial brainstorm on project ideas

Break-out and plenary sessions provided a range of ideas and comments — provided here in detail —

for the design of a Terrestrial Implementation Plan:

1.

Revisit the conceptual models. This may involve considering what is generally significant and
include Indigenous Knowledge, and ties into how the terrestrial groups are composed and
coordinated, how Indigenous Knowledge is engaged, and how the Terrestrial group coordinate
with other CBMP groups.

e Make one conceptual model for terrestrial ecosystems and reflect over what kind of model
we may envision.

e Develop with inputs and in collaboration with from Indigenous Knowledge.

e Define a holistic picture of a “whole ecosystem view”.

e It may need to be done in a well-defined area or specific ecosystem type.

e Alarge generic model that can be made more specific for areas (high Arctic, alpine, etc.).

e Consider the toolkit as a way to link the conceptual models to help coordinate monitoring.

e Expand the arthropod models to be more inclusive; there are clear links to the freshwater
FECs.

e The functional groups could generally start thinking about how merging groups together
could work. There are few groups that might be linked (arthropods and freshwater,
vegetation and coastal, etc.).

e There are already good contacts, in general, between the Terrestrial and Freshwater groups.

e The models need to be simplified to be more generic and not get lost in the details of
species.

e |t may take multiple conversations before bringing Indigenous Knowledge holders and
scientists together — don’t assume that there will be the same starting point.

Project associated with projections
e Thinking about linkages between the steering groups in relation to projections.

Update the Terrestrial monitoring plan
e Revise the plan to simplify and make it easier to understand, and more holistic.
e Revisit how the assessment groups are identified to get a more holistic view
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Consider how to make the tools more simple to use

Consider developing/identifying Indigenous Knowledge-related FECs or attributes and
parameters.

This can happen with everyone together at the same time — as it was done with the coastal
model.

Project in relation to International Polar Year 5 (2032-33)

Revise the Arctic Biodiversity Assessment; this could have a big impact.
Relationship between Indigenous Knowledge and science can be included in this
information.

Could be a project for input — update the START or products that may be relevant.

Communications project

Better position ourselves as an early warning system or as a response mechanism (maybe
we need to take a step back and see if we can actually do this — maybe this isn’t what we
have the information for — be careful about creating another database that is expensive to
run)
Harvest data or results in a specific place
First step to do a status is to gather every group of species that has an existing organization —
and map who gathers data circumpolar (network mapping). Then, try to coordinate to
ensure they are gathering the info needed for a status and contributing to CBMP
Basic needs — how to get in touch with data and connect data in different backgrounds

=  Somewhere there should be a helpdesk on how to make data available

* Guideline document for taxonomic backbone of monitoring — goal is to speak

the same language when working with data

Database — suggested attributes. Abundance and distribution of organisms may allow for
better cross linkages across FECs
We need to know what is a “warning trend” or a “critical threshold” for species; if changes
are noted in, e.g., attribute “abundance” for a species it may be already too late to take
action, but maybe there are other sensitive (species-specific) parameters that could serve as
warning triggers. This is a whole discussion about when to raise a red flag.
If some critical changes pop up in an area, then we should be able to search the databases to
see if there may be some data that points to it. Local communities and Indigenous
Knowledge may hold the key to understanding and interpreting such sudden changes.
Identifying “warning signals” from various perspectives could be a potential project for co-
designing monitoring FECs/attributes drawing on different knowledge systems. It could also
create direct linkages with policy makers.
CAFF cannot be a leading entity in data providing — but can bring together summarized data
across multiple states. We are not GBIF and it isn’t our place.
We can help promote databases that we know about to make them available online for
others to make use of that data.
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e We may need to reach out to specific researchers to get them to summarize data to engage
with CBMP efforts.

6. Project/task —improve coordination between groups
e Recommend to CAFF/CBMP to have representative attend the different working groups
between CAFF and other Arctic Council programmes/working groups — to help give structure
to the ambitions of enhanced collaboration. Maybe also with IASC.
e Maybe start by trying to do review papers to look for gaps and then connect with
researchers we know are working on efforts. This can help fill gaps.

Based on these discussion points — and breakout group feedback from sessions 1-6 — some rough
“project ideas” were drafted as presented in First Draft Implementation Plan in Annex 1. The Annex
also includes the discussion notes relevant for each “project idea”.
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Annex 1: First Draft Implementation Plan

The list below summarizes potential projects and tentative tasks under each project defined at the
Nordic Terrestrial Scoping Workshop; comments from the group and plenary discussion are added in
separate font.

As further recommendations are generated at the upcoming regional scoping workshops planned in
North America and Russia, the next steps will be to:

e Revise, add and consolidate the draft “projects”,
e Expand/revise the “tasks”,
e Draft a timeframe for each task.

3.2. Tentative project ideas and tasks

Project 1: Conceptual model revision — a ‘process-based whole ecosystem model’ coproduced with
Indigenous Knowledge holders

Project 1 tasks

1.1. Define one conceptual model for terrestrial ecosystems; a large generic model that can
be made more specific for areas (high arctic, alpine, etc.)

1.2. Make a holistic picture of a whole ecosystem view

1.3. Equally include Indigenous perspectives in the process

1.4. Link the conceptual model to other groups (Terr-Fresh-Coast)

1.5. Update the Terrestrial monitoring plan

1.6. Apply the Toolkit as a way to link the conceptual models to help coordinate monitoring

1.7. xx

Discussion notes on process and contents:

a. See arguments for “whole ecosystems model” put forward in Session 6 above
This may involve thinking about what is generally significant and include IK; ties into how the
terrestrial groups look and collaborate across “taxonomic boundaries”, how IK is engaged,
and how Terrestrial works with other CBMP groups

¢. The models need to be simplified to be more generic and not get lost in the details of
species.

d. It may take multiple conversations before bringing IK and scientists together - don't assume
that there will be the same starting point.

e. Expand the arthropod models to be more inclusive — some are linked to the freshwater FECs.

f.  The functional (taxonomic) groups could generally start thinking about how merging groups
together could work. There are few groups that might be linked (arthropods and freshwater,
vegetation and coastal, etc.)
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Project 2: Revision of FECs and attributes — to include “Indigenous Knowledge FECs/attributes” and
facilitate EBV alignment as well as cross-linking of FECs between CBMP subgroups and CBMP
working groups

Project 2 tasks

2.1. Joint review of current FECs/attributes — include IK-FECs and harmonise across
taxonomic and CBMP working groups

2.2. Database with suggested attributes; abundance and distribution of organisms may
allow for better cross linkages across FECs

2.3. “Translate” FEC attributes to EBVs for collaboration with EBV

Discussion notes on process and contents:

a. Nuisance species are something maybe we should consider
Consider using IK related FECs or attributes and parameters; focus on utilization (food
plants, etc.); learn from CBMP coastal where IK-FECs/attributes have been incorporated.
This can happen with everyone together at the same time as in the coastal models

c. We do need to look at methods. There are groups that have done work that can be built
upon (i.e. herbivore network)
We should prioritize better which type of data we need the most (attributes etc)

e. We are currently focused on species and not so much about distributions and habitat
qualities. Think KM-GBF.

Project 3: Continued reporting and communications — ambition, frequency, modalities, resources
Project 3 tasks

3.1. Enhanced profiling and “selling” Arctic monitoring towards the public and decision
makers

3.2. Define/select feasible data sources and publish “annual trends” for selected
FEC/attributes

3.3. Explore Early Warning critical thresholds/parameters, including with IK holders

3.4. Consider and decide on potential START updates — ambition, format, timeframes

3.5. Push for Arctic Biodiversity Assessment Update in relation to the ‘Sth International
Polar Year 2032-33’ — and identify gaps to fill, including relationship between
Indigenous Knowledge and science to be included in an update.

3.6. X

Discussion notes on process and contents:

a. The “big and rare” products (like START, ABA) provide “status”, but not frequent
“monitoring” of potentially rapidly changing trends. Do we need to identify a set of simple
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parameters to report on regularly — on CAFF website, press releases etc. to catch public
attention?

We need to know what is a “warning trend” for species — abundance may be already too late
for some species but maybe there are other parameters. This is a whole discussion about
when to raise a red flag. If something pops up in an area, then we should be able to screen
for some data that points to it. This could be a very good project for collaboration with
communities —and may link with policy makers as well.

Do we want to do shorter updates on the START report?

We can support predictive modelling opportunities.

Engage in making people connected to the work we are doing (artists, community
engagement)

What are the gaps we need to start filling?

We may want to start thinking about spatial data - and areas of conservation.

Evaluate protected areas against habitats and biodiversity. PAME is doing something like this
to identify the representativeness of the protected areas in the Arctic.

Project 4: Metadata management, Monitoring Toolkit

Project 4 tasks

4.1.Further develop/review data harmonization to facilitate circumpolar comparisons

4.2.Consider developing "Data helpdesk"

4.3.Develop guideline document for taxonomic backbone of monitoring (vegetation,
arthropods — other?)

4.4.Explore ways to capture and manage spatial data

4.5.Protected Area analysis in relation to terrestrial habitats and biodiversity

4.6.Network mapping of who gathers data on circumpolar biodiversity — make sure they
are gathering info needed for a status —

4.7.Data harvesting from existing bases with Arctic contents (solicit and screen sources

4.8. x

Discussion notes on process and contents:

a.

There is a difference between standardization and harmonization — we should focus on

harmonization — focus on what we are trying to get. We need to keep a balance of

approaches and flexibility

We can help promote databases that we know about to make them available online for

others to use that data.

We may need to target reaching out to specific researchers to get them to summarize data

to engage with CBMP efforts.

Basic needs - how to get in touch with data and connect data in different backgrounds

i. Somewhere there should be a helpdesk on how to make data available

ii. Guideline document for taxonomic backbone of monitoring - goal is to speak the same
language when working with data
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Project 5: Linkages to international reporting systems (GBIF/GBF)

Project 5 tasks

5.1.Review of global indicators — where can CBMP support? (across CBMP work groups)
5.2.x

Discussion notes on process and contents:

o 0o T w

Do we need to report against international targets?

No country is mandated to report on EBVs but KM-GBF has mandatory reporting

How CBD is structured doesn’t match what we are doing

Possibly it could be quite relevant to think about how the reporting structure is relative to
GBF

International reporting can be a benefit for some countries —a requirement to do
international reporting will be prioritized in budget cuts. Maybe we should do this.

Arctic is not visible in international reports. CAFF board is considering this, and we are likely
to get funding if tied to international reporting.

A review of global indicators in relation to Terrestrial is important. An analysis of KM-GBF
indicators and how we can contribute would be a good exercise (across all workgroups?).
This ties to required international reporting.

In the future it will be extremely important for use to indicate that we are using data from
international organization in our projects. That strengthens our financing.

CBMP is recognized as an information provider.

Project 6: Engaging with “new technologies” — validate/ground truth and methods — ecosystem

approach

6.1. Explore options and summarize/share experiences for circumpolar comparisons (or,
alternatively, “focus on FECs, attributes and drivers, and let technology support as it
develops and comes naturally down the road”)

6.2.x

Discussion notes:

-0 a0 0T

We are not the best to do inclusion of new technologies and methods - but we can be the
boots on the ground connecting what is going on with what people are producing. Some sort
of foundation role is key.

Funding agencies see new cheap easily accessible tools.

We need to constrain these efforts on the group

Often these methods are relatable to on the ground efforts.

Breaking up barriers - help each other collecting data

Maybe we can update with how the technologies are relevant and their benefits to
monitoring efforts.

Focus on attributes and not on methods - but we do need to identify some standards
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Additional item — maybe not as separate project in the work plan

Project ?: Expert network coordination and leadership

Discussion notes:

-0 a0 T

3.3.

We need a sustainable effort that doesn't rely on people per se who retire or leave, but
anchor with institutions

We need a stable structure

Advocate for funding for the efforts for CBMP - through the states

At the small scale we do need coordination

This is a task for the terrestrial steering group; needs to be reviewed

Do we want external experts to be involved?

Projects recently defined by the other CBMP working groups

For inspiration, the headers of projects defined by the other three CBMP working groups are listed
below — see detailed projects in Freshwater 2020-2024 Work Plan (CAFF 2020a), Marine
Implementation Plan 2021-2024 (CAFF 2021b) and Arctic Coastal Biodiversity Monitoring Plan (CAFF

2019).

CBMP-Marine

Project 1: SAMBR Updates

Project 2: Online Monitoring Guide and Updated Metadata Inventory

Project 3: CAFF/AMAP Project: Understanding Climate Change Impacts on Arctic Ecosystems
and Associated Climate Feedbacks

Project 4: CBMP-Marine Communications and Operations

Project 5: Expert Network-Led Activities

CBMP-Freshwater

Project 1: Promotion and Outreach

Project 2: Sample methods — summary for data in the CBMP Freshwater database
Project 3: Handbook of standardised methods for Freshwater Monitoring in the Arctic
Project 4: Publication, maintenance and development of the CBMP-Freshwater database
Project 5: Continued reporting

Project 6: CAFF-AMAP Cooperation

CBMP-Coastal

Project 1: Establish Coastal Expert Networks for Each Arctic Coastal State
Project 2: Coastscape Map Layer

Project 3: Geospatial Metadata Map Layers
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e Project 4: Reporting

Annex 2: Workshop Agenda

Wednesday November 20 — Day one:

Session 1. Introduction (CBMP Co- Chairs and CBMP Terrestrial — leads)

9:00 - 9:20 Welcome, practical information and short introductions (Inge, Sunna, Tom)

9.20-9.40 Introduction CBMP & meeting objectives. Status on CBMP, feedback from CBMP
co-lead meeting and intended outcomes from this workshop (Tom, Tahzay)

09.40-10.00 |Overview of CBMP-Terrestrial, Scoping Process, lessons learned - General Advice
from START including gaps (Sunna, Jim)

10.00- 10.20 Lessons learned from Freshwater scoping process and workplan development
(Joseph)

10.20-10.35 Overview of START chapter Vegetation/plants - and potential next steps (Mora)

10.35-11.00 |Coffee break

11.00-11.15 |Overview of START chapter Arthropods and potential next steps (Stephen)

11.15-11.30 |Overview of START chapter Birds and potential next steps (Knud)

11.30-11.45 | Overview of START chapter Mammals and potential next steps (Jim)

11.45-12.00 |Discussion and Reflections in plenary.

Lunch

Session 2. Identify ways to better include Indigenous Knowledge (Tonje, Sophie, CAFF Sec, Tahzay,

Sierra)

13:00 - 13:20 Inuit Circumpolar Council (ICC) Protocols for Equitable and Ethical Engagement
and the ICC definition of Indigenous Knowledge (Sophie)

13:20-13:40 Co-production of knowledge and co-creating research projects and the Saami
Council CARE-principles (Tonje)

13.40-14.00 | Designing a CBMP monitoring plan in a co-production of knowledge perspective.
Lessons learned from Coastal Group (Tahzay / Sierra, Haley /Sophie)

14.00 - 14.20 |Plenary feedback and discussion on ideas and opportunities

Tahzay)

Session 3. Identify any new information needs on a global / regional scale (Sunna, Jim, Tom,
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14:20 - 14:40 Information needs about Arctic Biodiversity in Arctic Council, CAFF and other
WG@G’, including ongoing Actions for Arctic Biodiversity Update (Inge, Courtney,
Kari)
14.40-14.55 |Information needs seen from an NGO. WWF. (Martin Sommerkorn)
14:55-15:15 Coffee Break
15.15-15.35 |How can CBMP data be used in global reporting? Needs and opportunities -
existing and potential users of CBMP monitoring data within/outside Arctic
Council, including linkages to other bodies. From FEC's to global reporting formats
(Jen, Courtney, Tom)
15.35—-15.50 | National needs for data. (TBD)
15.50-16.35 |Break out groups and Coffee. Four — five breakout groups (Not thematic biotic
groups). Mention some examples on questions / new information needs. New
ideas for how we may contribute and meet information demands (capture
headlines to present in plenary in next session)
e For Arctic Council needs
e Global needs
e National needs
e To contribute to external users
e Opportunities for enhancing support to national/local research and
monitoring priorities
16.35-17.00 |Report back

Thursday November 21 — Day two:

09:00-9.15

Welcome back and summary of first day, todays agenda & practical messages
(Sunna, Jim)

Session 4. Improving coordination and collaboration

9.15- 09:25 Introducing session theme: (Jim, Sunna Courtney)
09.20—-09.50 | Intro to new CAFF tool:
- Arctic Biodiversity Monitoring Toolkit (Kari, Courtney, Jen, Sierra)
09.50-10.30 | Breakout session, including coffee break. We divide into thematic groups (mammals,

birds, arthropods, vegetation):

e Map/list opportunities for better coordination and collaboration - at all 4
levels; consider

e what can your subgroup offer (“have for sale”) and what do you need from
others (“want to buy”)?

e How can the toolkit be used?
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Is there a need to make a metadata update in CBMP terrestrial. Include the
thoughts from previous day related to Indigenous Knowledge and also other
knowledge systems?

Suggest new projects for the next terrestrial implementation plan related to
collaboration and communication

10.30-10.50 Report back

Session 5: Needs for updating monitoring protocols suggested in the Terrestrial Monitoring plan (2013)

and identify new technologies and work modalities to enhance future monitoring, where feasible

10:50-11.05 |Introduction to session theme (Jim, Sunna, Knud)

11.05-11.35 New opportunities for monitoring:

remote sensing and satellites (Gabriella)
drones (TBC)
eDNA (TBC)

11.35.12.00 Plenary session on opportunities, e.g.:

How can we identify/select relevant new and how could CBMP-Terrestrial
help standardise application across the circumpolar region?

How could CBMP-Terrestrial engage more within current networks (e.g.
Interact) to promote wider data sampling on certain FEC attributes?

How might new technologies/methods incorporate Indigenous Knowledge?
Local Knowledge and community based monitoring - better collaboration
opportunities

Citizen science: enhancing involvement and use of existing and emerging
networks

Can we suggest projects in a new terrestrial implementation plan, related to
new methodologies or updating monitoring guidelines?

Session 6. Review conceptual models in the Arctic Biodiversity Monitoring Plan and FECs

13:00 - 13:10 Introduction to session (Jim Sunna, Kari)

13.10-14.10 | Thematic breakout groups (Birds, arthropods, vegetation, mammals). Consider

and capture notes on the following issues:

Does the conceptual model still stand - in light of changing drivers or
would it need revision?

Do we need to revise some FECs, attributes and parameters and
attributes since START - and why?

How could the sub-group better promote and/or engage in ecosystem-
based monitoring and reporting?

Could a revision of conceptual model enhance integration of Indigenous

Knowledge?
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e Any project ideas in new terrestrial implementation plan about this

subject?
14.10-14.30 |Report back
14.30- 14.50 Coffee Break

Session 7. Future reporting and effective means for communicating CBMP outcomes and
disseminating information to decision makers and the interested public

14.50 - 15.00 |Introducing session theme. How should we report in the fututure and what is the
need for disseminating CBMP-Terrestral key information in-between large "START
reports" - what are the options?

15.00 - 15.15 | Lessons learned from Freshwater and Marine (Jen and Sierra)

15.15-16.00 |Breakout groups: Consider various options (and interests) for communicating
selected pieces of CBMP knowledge:

e Should we strive for short, targeted START updates (like the Marine sub-
groups have), incl. opportunities for online updates?

e Should we try to identify a small subset of FEC/attributes that could be
convincing standard indicator values for regular (e.g. annually) public
information dissemination?

e How can we contribute to an integrated CBMP cross — cutting indicator
report (From FEC’s to EBV’s to GBF)

e Scientific publications?

e Use of Toolkit in communication/Data Update?

e Annual one-pagers?

e How could regular reporting be Co-produced?

e  What should be included in the next CBMP Terrestrial Implementation
Plan about reporting?

16.00 - 16.30 | Report back

16.30—-17.00 |Wrap upday?2

Friday Novembe

r22. Day 3:

Closed meeting: Nordic Terrestrial Steering Group members, START chapter leads, CAFF Secretariat

and support staff.

11.00-13.30

Discussion on what needs to be done for

- workshop report

- initiation of implementation plan

- Workshop summary and timeline for completion of Implementation Plan
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