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Introduction

The aim of the CHARTER project has been to advance state-of-the-art knowledge on
Arctic biodiversity change and social-ecological systems (SES) on four critical fronts: i)
Feedbacks: To understand transitions in vegetation cover, energy balance and
cryospheric change at centennial, decadal, and present-day time scales; ii) SES and
biodiversity: To understand the effects of biodiversity changes on Indigenous/local
communities and traditional livelihoods, e.g. reindeer herding; iii) Modelling: To
integrate biochemical/permafrost soil carbon exchange, sea ice and albedo into an Earth
System Model (ESM), and incorporate these into the latest Arctic Regional Climate
modeling efforts; and iv) Policy: To develop strategies supporting Arctic communities
with co-benefits and synergies between adaptation, mitigation and policy implications.
To accomplish these, CHARTER has combined expertise from Earth System sciences,
biodiversity indices and SES research. CHARTER has been an ambitious effort to
advance the modelling of 21st century Arctic change with major socio-economic
implications and feedbacks for the cryosphere. CHARTER has brought strongly
participatory approaches that incorporate Indigenous/local communities’ ways of
knowing regional changes with state-of-the-art research on circumpolar climate
dynamics and long-term palaeoecological studies. CHARTER has collated and processed
truly transdisciplinary quantitative and qualitative empirical datasets for a holistic view
that can be modeled. Arctic residents and stakeholders have worked alongside scientists
to identify risks and viable adaptation strategies in relation to projected changes and
future resilience in Arctic SESs. CHARTER combined natural sciences with ESM and
participatory approaches to leverage the untapped potential for wild ungulate and
livestock management to regulate global climate feedbacks through 'biogeoengineering’.
CHARTER has produced new tools and data, and has supported and established public
ARCTIC related dialogue. These, together with CHARTER's scientific results will support
implementing sustainable Arctic strategies for decades to come.

CHARTER project tasks were distributed across multiple cross cutting work packages
which ranged across academic disciplines and temporal timescales. A focus of several
tasks was placed on synthesis which has resulted in the creation of the ground breaking
Arctic Holocene Database, as well as significant steps towards the difficult task of
comparing vegetation structures across Finland, Sweden and Norway. New tools
including remote sensing, Al and drone campaigns were used extensively. A catalogue of
rain-on-snow events derived from a reanalysis of remote sensing data was created.
While workshops are not new in this field, CHARTER took steps to initiate new dialogue
inducing techniques that included games and other hands-on activities to build trust and
engagement. This included a citizen science component. As part of mainstream outreach,
the project collaborated with the Arktikum Science Centre in Rovaniemi, Finland, to
create two exhibit stations that focused on rain-on-snow and the study of snow.

In this report we list the scientific publications produced in CHARTER and published in
peer-reviewed journals between August 2020 and January 2025. We also list other
important publications, as well as data and tools produced by CHARTER.
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Other important publications, data and tools produced by CHARTER
Outreach and publications for general public and livelihood practitioners:
A Birds Eye View. Drones: A New Lens for Science, A New Tool for Herding

By Philip Burgess, Jeff Kerby, Miguel Villoslada :
https://storymaps.arcgis.com/stories/3f270d210de44fdf9280ded4fd89095d

The Vanishing Palsa Mire. Often Seen, Little Understood, Under Threat
By Philip Burgess.
https://storymaps.arcgis.com/stories/c09e93eb17da45ac9cc8257018b0995f

For centuries, herders followed their reindeer...Now, their animals follow them.
By Irina Wang & Philip Burgess
https://storymaps.arcgis.com/stories/26d9be8cad5b431a85bdea38a344047c

In 2050, what will my corner of the world look like? Mention the phrase 'climate change
and reactions differ: Indifference. Misunderstanding. Anxiety. Anxiety fatigue. By Philip
Burgess, Heidrun Matthes, Sirpa Rasmus
https://storymaps.arcgis.com/stories/95207a47d7bf4d5bb674a66da6a3db79

When Rains Fell in Winter. A decade ago, heavy winter rains washed over the Yamal
Peninsula in Northwest Russia, killing 60,000 reindeer and ruining livelihoods.

By Philip Burgess & Irina Wang
https://storymaps.arcgis.com/stories/b63ced1af26a435bbfd4a910c8fac488

Kun talvella satoi

Kymmenen vuotta sitten Jamalin niemimaalla satoi talvella rankasti, minka seurauksena
60 000 poroa kuoli ja ihmiset menettivat elinkeinonsa.

Philip Burgess & Irina Wang
https://storymaps.arcgis.com/stories/4edcal33e64b4ca9a1d907bdf7a27643

CHARTER Poster Exhibit:

13 large format museum quality posters
Available for download on Zenodo: https://zenodo.org/records/14272869

CHARTER webpage: https://www.charter-arctic.org

CHARTER on X (discontinued): https://x.com/CharterArctic/

CHARTER on Instagram: @arctic_charter
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Policy briefs:
CHARTER-project. 2024. TENSIONAL DREAMS: Policy Options for a Sustainable Arctic.
CHARTER-project. 2025. JANNITTEISIA UNELMIA: Arktisen kestivit tulevaisuuspolut.

CHARTER-project. 2025. Spenninger og drgmmer: Politiske alternativer for et
beaerekraftig Arktis

CHARTER-project. 2025. Forhoppningar och spanningar: Policyalternativ for ett hallbart
Arktis

Policy briefs available here: https://www.charter-arctic.org/policy-briefs/

Visual Fact Sheets and Policy Recommendations created with sister FACE IT and ECOTIP
Horizon 2020 projects: https://www.charter-arctic.org/charter-fact-sheets/

Working papers:

Eronen J., Rasmus S., Landauer M., Forbes, B. 2020. Knowledge and Arctic Perspectives
to Support Climate and Environmental Legislation development. CHARTER Working
Paper 1 (English version). https://www.charter-arctic.org/wp-
content/uploads/2020/12/CHARTER Working Papers 01 EN.pdf

Eronen J., Rasmus S., Landauer M., Forbes, B. 2020. Tietoa ja arktisia nakemyksia
ilmasto- ja ymparistolainsdddannon tueksi. CHARTER Working paper 1 (suomenkielinen
versio).https://www.charter-arctic.org/wp-content/uploads/2020/11/CHARTER-
Working-Paper-1 2020.pdf

Rasmus, S., Sarkki, S., Pekkarinen, A.-]., Jokinen, M., Mettidinen, I., Post, L., Rikkonen, T.,
Sorvalj, J. and Vaarala, T. 2023. Porotalouden tulevaisuus: unelmia ja yllatyksia.
CHARTER Working Paper 2. https://www.charter-arctic.org/wp-
content/uploads/2023/02/Porotalouden tulevaisuus tyopaja -

Inari raportti 221222 valmis.pdf

Rasmus, S., Sarkki, S., Pekkarinen, A.-]., Jokinen, M., Mettidinen, I, Post, L., Rikkonen, T.,
Sorvali, ]. and Vaarala, T. 2023. The Future of Reindeer Husbandry: Surprises and
Dreams. A Workshop Summary Report, 2023. CHARTER Working Paper 3.
https://www.charter-arctic.org/wp-content/uploads/2023/02/Reindeer-husbandry-
dreams-and-surprises-report.pdf

Eronen, J., Rasmus, S. Sarkki, S. 2024. Tensional dreams - Policy option for a sustainable
Arctic - Background for the policy brief. CHARTER working paper 4.
https://www.charter-arctic.org/wp-

content/uploads/2025/01/CHARTER working paper 4 tensional dreams.pdf
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CHARTER data and metadata; tools developed:

CHARTER data on the ZENODO platform
https://zenodo.org/communities/charter/records?q=&l=list&p=1&s=10&sort=newest

CHARTER has aimed at utilizing existing material as much as possible. Nevertheless,
new data has been gathered and tools have been developed. Some examples:

CHARTER Citizen science snow measurements and snow protocol:
https://zenodo.org/records/14259269

CHARTER project ‘Secrets of Snow’ protocols:
https://www.charter-arctic.org/secrets-of-snow/

CHARTER-HANKKEEN KANSALAISHAVAINTOJA LUMESTA: https://www.charter-
arctic.org/secrets-of-snow/lumen-salaisuuksia-ratkomassa/

Playing With Dreams - Workshop Playing Cards:

Openly accessible design process; workshop material and a guide for facilitating future-
oriented workshop. Developed by Irina Wang, with Sirpa Rasmus, Simo Sarkki, Otto
Habeck, Philip Burgess, Antti-Juhani Pekkarinen and Jussi Eronen.
https://zenodo.org/records/10038003

Arctic Holocene Biodiversity Database. Available at https://acm.im/holocene-arctic-
biodiversity-map/ahbdb/

Metadata: see the appendix. WP3 metadata also available in Zenodo and in D3.6, and
WP6 metadata in D6.5
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CHARTER deliverables

Below we list CHARTER deliverables per WP. Years refer to the time of the original
submission (not to the time of revision, if revisions were asked in project reviews).
Authors are given as listed in the reports. Some reports are confidential, only for
members of the consortium (including the Commission Services). Public reports are
found here: https://www.charter-arctic.org/charter-deliverables/and here:
https://cordis.europa.eu/project/id /869471 /results. More information from leading
authors of the reports, and from CHARTER coordination team.

WP1 - Transitions in land cover, biodiversity and cryosphere at decadal time
scales

Bartsch, A. and CHARTER WP1 team. 2022. Improved characterization of observables of
drivers and impacts on panarctic scale. CHARTER deliverable D1.1 (Confidential).

Kumpula, T. Bartsch, A. and CHARTER WP1 team. 2023. Improved characterization of
impacts on local to regional scale. CHARTER deliverable D1.2. (Confidential).

Bartsch, A., Leppdnen, L., Schaepman-Strub G., Oehri, J., Macias-Fauria, M., Spiegel, M.,
Bergstedt, H., Tanguy, R., von Baeckmann, C., Efimova, A., Khairullin, R., Muri, X.,
Widhalm, B., Rixen, R,, Stroeve, ]. and McCrystall, M. 2024. Combination of satellite and
in situ records for regional characterization (original title: Report on pan-Arctic
biodiversity change on decadal scale). CHARTER deliverable D1.3 (Confidential).

WP2 - Changing grazing regimes and Arctic biodiversity at local and regional
scales

Stark, S., Horstkotte, T., Kumpula, ]., Olofsson, J., Tammervik, H. and Turunen, M. 2022.
Synthesis on the effect of grazing and trampling on plant biodiversity. A case study of
northernmost Fennoscandia (original title: Synthesis on the effect of grazing and
trampling on plant biodiversity at a circumpolar level). CHARTER deliverable D2.1.
https://www.charter-arctic.org/charter-deliverables/

Stark, S., Wallén, H., Kuoppamaa, M., Kumpula, J., Kurkilahti, M., Pekkarinen, A.-].,
Horstkotte, T., Olofsson, J.,, Téammervik, H., Bardsen, B.J. and Bjerke, ].W. 2024. Expected
habitat-specific vegetation trajectories under differing grazing management practices,
land-use histories and environmental conditions. CHARTER deliverable D2.2.
https://www.charter-arctic.org/charter-deliverables/

Ehrich, D., Ramirez, ].I., Barbero-Palacios, L. and Speed, J. 2025. Comparative assessment
of Arctic food webs in contrasting reindeer management and climatic regimes. (original
title: Estimates of relative presence of predators feeding on reindeer carcasses).
CHARTER deliverable D2.3. https://www.charter-arctic.org/charter-deliverables/
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WP3 - Socio-economic impacts of Arctic environmental changes on indigenous
populations and local communities

Habeck, ].0., Rasmus, S., Horstkotte, T., Istomin, K., Marin, A. and Tgmmervik, H. 2021.
Compiling reindeer statistics (original title: Report: statistics on animal husbandry).
CHARTER deliverable D3.1. https://www.charter-arctic.org/charter-deliverables/

Marin, A. and the WP3 team. 2022. History of animal husbandry in CHARTER study area
(original title: Report: history of animal husbandry in key regions). CHARTER
deliverable D3.2. https://www.charter-arctic.org/charter-deliverables/

Habeck, ].0., Rasmus, S., Turunen, M., Horstkotte, T., Tammervik, H., Komu, T. and Eilola,
S. 2022. CHARTER first-round stakeholder workshops (original title: Report: translated
minutes of 1st-round stakeholder workshops). CHARTER deliverable D3.3.
https://www.charter-arctic.org/charter-deliverables/

Habeck, ].0., Matthes, H., Forbes, B.C., Istomin, K., Komu, T., Laptander, R., Rasmus, S. and
Temmervik, H. 2022. Overview of socioeconomic parameters for modelling. CHARTER
deliverable D3.4 (Confidential).

Istomin, K., Habeck, ].0., Laptander, R., Temmervik, H., Horstkotte, T. and Rasmus, S.
2023. Socio-economic processes in selected communities: The interplay of formal and
informal institutions and practices in reindeer herding (Russia and Fennoscandia)
(original title: Report: socio-economic processes in selected communities). CHARTER
deliverable D3.5. https://www.charter-arctic.org/charter-deliverables/

Habeck, ].0., Eilola, S., Horstkotte, T., Istomin, K., Komu, T., Laptander, R., Marin, A,
Rasmus, S. and Tgmmervik, H., 2024. Summary of CHARTER WP3 field research: data
collection, metadata, key findings from selected communities (original title: Summary:
interviews conducted in selected communities). CHARTER deliverable D3.6.
https://www.charter-arctic.org/charter-deliverables/

Habeck, ].O., Horstkotte, T., Rasmus, S. and Tgmmervik, H. 2024. CHARTER 2nd-round
stakeholder workshops (original title: Report: translated minutes of 2nd-round
stakeholder workshops). CHARTER deliverable D3.7. https://www.charter-
arctic.org/charter-deliverables/

Habeck, ].0., Eilola, S., Fagerholm, N., Forbes, B.C., Horstkotte, T., Istomin, K., Komu, T.,
Laptander, R, Marin, A., Rasmus, S., Stammler, F. and Stark. S. 2024. Land users'
observations on environmental change. CHARTER deliverable D3.9.
https://www.charter-arctic.org/charter-deliverables/

Habeck, ].O., Horstkotte, T., Istomin, K., Melamies, 1., Rasmus, S., Sandstrém, P. and
Sandstrom. S. 2024. Leverage and Leeway: Comparing the Scope of Reindeer Herd
Management and Decision-Making in Four Communities of the Eurasian North (original
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title: Land-use and pasture management changes). CHARTER deliverable D3.10.
https://www.charter-arctic.org/charter-deliverables/

Habeck, ].0., Istomin, K., Laptander, R., Horstkotte, T., Rasmus, S., Tgmmervik, H. and
Marin, A. 2024. Futures of Reindeer Herding (original title: Land users' expectations and
prospects of reindeer husbandry). CHARTER deliverable D3.11. https://www.charter-
arctic.org/charter-deliverables/

Habeck, ].0., Bartsch, A., Ehrich, D., Eronen, ].T., Istomin, K., Laptander, R., Macias-Fauria,
M., Marin, A., Matthes, H., Rasmus, S,, Stark, S., Forbes, B.C. 2025. Synthesis of Findings
[WP3 and others] (original title: WP3 synthesis). CHARTER deliverable D3.8.
https://www.charter-arctic.org/charter-deliverables/

WP4 - Arctic terrestrial biodiversity changes at centennial time scales

Macias-Fauria, M., Martin, A. and the WP4 team. 2023. Systematic Map (original title:
Systematic review & map, identifying sources of biodiversity proxy data for the Arctic
through the Holocene). CHARTER deliverable D4.1. https: //www.charter-
arctic.org/charter-deliverables/

Macias-Fauria, M., Martin, A. and the WP4 team. 2023. Holocene Arctic Biodiversity
Database (original title: Holocene climate and cryosphere database). CHARTER
deliverable D4.2. https://www.charter-arctic.org/charter-deliverables/

Macias-Fauria, M. and the WP4 team. 2023. Holocene Climate and Cryosphere Database
(original title: Pan-Arctic paleoecological database). CHARTER deliverable D4.3.
https://www.charter-arctic.org/charter-deliverables/

Martin, A., Macias-Fauria M. and the WP4 team. 2024. Key essential biodiversity /
ecosystem variables (original title: Key biodiversity variables computed from the data in
D4.2. and MS4.2). CHARTER deliverable D4.4. https://www.charter-arctic.org/charter-

deliverables/

Martin, A. and the WP4 team. 2025. Scaffolding key indicators of Holocene Arctic
biodiversity change (original title: Research paper reporting trends of key biodiversity
variables in the Arctic during the Holocene, and on how they compare with
contemporary, recent observations). CHARTER deliverable D4.5. https://www.charter-
arctic.org/charter-deliverables/

Martin, A., Macias-Fauria M., Bradshaw, R. and the WP4 team. 2025. Sensitivity of key
indicators of Holocene Arctic biodiversity to climate/environment (original title:
Research paper). CHARTER deliverable D4.6. https://www.charter-arctic.org/charter-

deliverables/

Piilo, S., Kuoppamaa, M., Tahvanainen, T., Kumpula, T., Kuosmanen, N., Macias-Fauria, M.
and Valiranta, M. 2025. Research paper reporting on the relationships between key
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biodiversity variables and the environment in CHARTER sites during the Holocene, with
a special focus on i) the role of large herbivore density and ii) the last 2ka and the effects
of the emergence of Arctic husbandry on these relationships (original title: Research
paper). CHARTER deliverable D4.7. https://www.charter-arctic.org/charter-

deliverables/

Martin, A., Macias-Fauria M. and the WP4 team. 2025. Comparison of biodiversity trends
in the Holocene vs. the observational period and modelling outputs, part I (original title:
Research paper). CHARTER deliverable D4.8. https://www.charter-arctic.org/charter-

deliverables/

Martin, A., Macias-Fauria M. and the WP4 team. 2025. Comparison of biodiversity trends
in the Holocene vs. the observational period and modelling outputs, part II (original title:
Research paper). CHARTER deliverable D4.9. https://www.charter-arctic.org/charter-

deliverables/

WP5 - Designing futures based on system-wide natural and human drivers

Matthes, H., Moore, ], Eronen, ].T., Schaepman-Strub, G. and the WP5 team. 2022.
Definition of ‘biogeoengineering’ scenario experiments (original title: Production of
future ‘biogeoengineering' scenarios). CHARTER deliverable D5.2. https://www.charter-
arctic.org/charter-deliverables/

Matthes, H., Ménard, C., Chen, Y., Essery, R., Moore, |, Stroeve, ]., Veyssiere, G. and
McCrystall, M. 2023. Analysis of existing climate model simulations (original title:
Analysis of existing climate model data from AR6, G4 and CMIP6 including GeoMIP6).
CHARTER deliverable D5.1. https://www.charter-arctic.org/charter-deliverables/

Matthes, H., Ménard, C., Chen, Y., Essery, R. and Moore, J. 2023. Implementation of

‘biogeoengineering’ scenarios and the Factorial Snow Model. CHARTER deliverable D5.3
(Confidential).

Matthes, H., Ménard, C., Chen, Y., Essery, R. and Moore, J. 2024. Analysis of model
simulations under the ‘biogeoengineering' scenarios. CHARTER deliverable D5.4
(Confidential).

Matthes, H., Forbes, B.C. and Rasmus, S. 2024. Synthesis of cryosphere and biodiversity
changes in present, past, future (original title: Synthesis of scenario-driven biodiversity
changes). CHARTER deliverable D5.5. https://www.charter-arctic.org/charter-

deliverables/

WP6 - Narratives and policy options for biodiversity and land use to increase
resilience of Arctic social-ecological systems

Eronen, J.T., Rasmus, S. and the WP6 team. 2022. Biodiversity and land use narrative
synthesis (original title: Biodiversity and land use narrative synthesis based on an
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extensive literature review). CHARTER deliverable D6.1. https://www.charter-
arctic.org/charter-deliverables/

Eronen, ].T., Rasmus, S., Yletyinen, J. and the WP6 team. 2023. Mapping of stakeholder
network required for the co-design of pathway narratives by means of a social network
analysis. CHARTER deliverable D6.2 (Confidential).

Tgmmervik, H., Bjerke, ].W., Eronen, ].T., Rasmus, S., Habeck, ].0O., Istomin, K. and
Horstkotte, T. 2024. Examination of Arctic land use and biodiversity management
practices: Links between local livelihoods, albedo, and climate (original title:
Examination of Arctic land use and biodiversity management practices including local
livelihoods). CHARTER deliverable D6.3. https://www.charter-arctic.org/charter-

deliverables/

Eronen, ].T., Rasmus, S., Sarkki, S., Forbes, B.C., Tammervik, H., Habeck, J.O., Horstkotte,
T. and Matthes, H. 2024. Co-design of policy options to inform climate adaptation and
mitigation policies and practices and enhance the viability and resilience of Arctic local
livelihoods. CHARTER deliverable D6.4. https://www.charter-arctic.org/charter-

deliverables/

Eronen, ].T., Rasmus, S., Sarkki, S., Forbes, B.C., Tammervik, H., Habeck, J.O., Horstkotte,
T. and Matthes, H. 2025. Cross-cutting work with all CHARTER WPs to develop Arctic
strategy and provide policy recommendations. CHARTER deliverable D6.5.
https://www.charter-arctic.org/charter-deliverables/

WP7 - Management and dissemination

Rasmus, S., Forbes, B.C. and CHARTER Coordination team. 2020. CHARTER management
processes - Management handbook (original title: Management processes established
and functional). CHARTER deliverable D7.1. https://www.charter-arctic.org/charter-

deliverables/

Burgess, P., Heikkila, M. and CHARTER coordination team. 2020. CHARTER Website and
Communication Tools. CHARTER deliverable D7.2. https://www.charter-
arctic.org/charter-deliverables/

Rasmus, S., Habeck, J.0. and CHARTER coordination team. 2021.
CHARTER Gender inclusion action plan. CHARTER deliverable D7.3.
https://www.charter-arctic.org/charter-deliverables/

Heikkilda, M. and CHARTER coordination team. 2021. Communication plan. CHARTER
deliverable D7.4. https://www.charter-arctic.org/charter-deliverables/

Leppénen, L., Komu, T. Rasmus, S., Barrio; I., Matthes, H., Kontu, A., Habeck, J.0., Marin, A,
Stammler, F., Laptander, R., Istomin, K. and CHARTER coordination team. 2021.
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CHARTER Data Management Plan. CHARTER deliverable D7.5. https://www.charter-
arctic.org/charter-deliverables/

CHARTER coordination team. 2021. Risk Management Plan. CHARTER deliverable D7.6.
https://www.charter-arctic.org/charter-deliverables/

Rasmus, S., Bradshaw R., Marin, A., Eronen, ].T. and CHARTER coordination team. 2021.
CHARTER Plan for the Exploitation and Dissemination of Results (original title: PEDR
Plan). CHARTER deliverable D7.7. https://www.charter-arctic.org/charter-deliverables/

Landauer, M., Rasmus, S., Habeck, 0.]., Horstkotte, T. and CHARTER coordination team.
2021. Stakeholder Analysis Template (original title: Stakeholder Analysis Template
designed and used). CHARTER deliverable D7.8 (Confidential).

Burgess, P. and CHARTER coordination team. 2021. CHARTER infographic and other
outreach tools (original title: CHARTER infographic). CHARTER deliverable D7.9.
https://www.charter-arctic.org/charter-deliverables/

Rasmus, S., Heikkinen, M. and CHARTER coordination team. 2021. CHARTER Expert
Advisory Group. CHARTER deliverable D7.10. https://www.charter-arctic.org/charter-

deliverables/

CHARTER coordination team. 2021. First Annual meetings of the Steering Committee
and the Expert Advisory Group. CHARTER deliverable D7.11 (Confidential).

CHARTER coordination team. 2022. Second Annual meetings of the Steering Committee
and the Expert Advisory Group. CHARTER deliverable D7.12 (Confidential).

CHARTER coordination team. 2023. Third Annual meetings of the Steering Committee
and the Expert Advisory Group. CHARTER deliverable D7.13 (Confidential).

Leppanen, L., Komu, T., Habeck, J.0., Marin, A., Eilola, S. and CHARTER coordination
team. 2023. Update of the data management plan. CHARTER deliverable D7.18.
https://www.charter-arctic.org/charter-deliverables/

Heikkild, M. Rasmus, S., Burgess, P. and CHARTER coordination team. 2023. CHARTER
communication plan (updated) (original title: Update of the communication plan).
CHARTER deliverable D7.19. https://www.charter-arctic.org/charter-deliverables/

Honkasaari, H., Rasmus, S., Bradshaw, R. and CHARTER coordination team. 2023. Update
of the Plan for the Exploitation and Dissemination of Results (original title: Update of the
PEDR plan). CHARTER deliverable D7.20. https://www.charter-arctic.org/charter-

deliverables/
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CHARTER coordination team. 2023. CHARTER Gender Inclusion Action Plan (original
title: Update of the gender inclusion plan). CHARTER deliverable D7.21.
https://www.charter-arctic.org/charter-deliverables/

Burgess, P. and CHARTER coordination team. 2024. Interactive interface. CHARTER
deliverable D7.14. https://www.charter-arctic.org/charter-deliverables/

CHARTER coordination team. 2024. Fourth Annual meetings of the Steering Committee
and the Expert Advisory Group. CHARTER deliverable D7.17 (Confidential).

Rasmus, S. Landauer, M. and CHARTER coordination team. 2025. Evaluating the impacts
of CHARTER science-policy dialogue. CHARTER deliverable D7.15.
https://www.charter-arctic.org/charter-deliverables/

CHARTER coordination team. 2025. List of created scientific publications, other
important publications, and data and tools produced by CHARTER (original title: List of
created scientific publications). CHARTER deliverable D7.16. https://www.charter-
arctic.org/charter-deliverables/

CHARTER milestones

MS1: CHARTER kick-off meeting, Consortium, SC and EAG up and running
MS2: Governance structure and documents established and approved by the SC and
distributed amongst the consortium for implementation. Documentation in D7.1

MS3: Early-phase consultation with local land users on additional drivers of biodiversity
change - Meeting minutes / summaries in: UHAM and the CHARTER coordination team.
2021. Early-phase consultation with local land users on drivers of biodiversity change.
Milestone report (Confidential, only for members of the consortium; including the
Commission Services).

MS4: Literature review done, papers written and submitted - Literature review
documents in D6.1, paper submission/publication: Rasmus et al. 2024. One Earth. 7(2):
265-279. https://doi.org/10.1016/j.oneear.2023.12.010

MS5: Stakeholder mapping done, workshops for period I in Finland and Sweden
organized - Stakeholder mapping material shared withing consortium (Confidential);
Report, workshop minutes / summaries published in D3.3.

MS6: Documentation/database of existing relevant records done - Database with
documentation available. Reported in D1.1.

MS7: Implementation of biogeoengineering scenarios “Reindeer management” -
Implementation in place. Reported in 5.3.
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MS8: Documentation/ database of high resolution satellite observations done - Database
with documentation available. Reported in D1.2

MS9: New environmental proxy material sampled from CHARTER Kkey sites: Field case
study report. Reported in D4.3.

MS10: Research papers on stakeholder network analysis and co-design process
submitted. Work based on analyses and utilizing the co-design process submitted:
Sarkki et al. to Globalizations; Journal of Land Use Science; Land Use Policy.

MS11 Half-way assessment of project impacts: Assessment report published
CHARTER coordination team. 2022. Half-way assessment of project impacts.
https://www.charter-arctic.org/wp-content/uploads/2022 /12 /CHARTER-Half-way-
impact-report.pdf

MS12: Workshop [ in Norway organized: Workshop minutes: Téemmervik, H. 2023.
Report from the seminar/workshop in Plassjesne-Rossen tjielte - Rgros, Norway August
15th -16th 2023. Milestone report (Confidential, only for members of the consortium;
including the Commission Services); workshop minutes / summaries in D3.7.

MS13: Documentation of feedback and dependencies analyses done: Reported in D1.3.

MS14: New environmental proxy material analyzed from CHARTER key sites: Field case
study report. Reported as part of CHARTER 36-month reporting.

MS15: Workshop for period Il organized in Finland, Sweden, Norway and additional
consultation (with possibly a workshop) held in other parts of the arctic - Workshop
minutes/summaries published in D3.7.

MS16 Townhall events and world cafes organized - Meeting minutes/summaries
published in D6.5.

MS17 Long-term data storing and sharing tools and services in place. ZENODO platform:
https://zenodo.org/communities/charter/records?q=&I=list&p=1&s=10&sort=newest

MS18: Interactive interface in Arktikum Science Centre Exhibition (Rovaniemi, Finland).
Interface in place; more about the renewed exhibition:
https://arktikum.fi/en/exhibitions/arctic-opposites/

MS19: Briefing note of the final report. Note will be published when the final reporting
will be finalized (Feb-March 2025).

APPENDIX - Metadata

WP3 metadata also available in Zenodo and in D3.6, and WP6 metadata in D6.5.
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Time- | Time- Open data? Link
Creator's span | span Type of to the repository File
Title /Dataset Creator affiliation | Contributors start | end Location | data Description Method Keywords (or contact) format | License
Circumpolar mid-
winter thaw and
refreeze based on
fusion of Metop daily remote Yes
ASCAT and SMOS, Bergstedt, Arctic values for Active and passive microwave | sensing, ZENODO Creative
2011/2012 - Pointner, Muri, north of grid data have been combined to Arctic, rain | https://zenodo.org/r commons
2021/2022 Bartsch b.geos Rautiainen 2011 2022 | 65° centres Rain on snow events identify Rain on snow events | on snow ecords/7575927 csv 4
Khairullin, R.,
Efimova, A.,
Widhalm, B.,
Muri, X., von
Baeckmann, C.,
Bergstedt, H., Arctic
Ermokhina, K., north of Yes
Hugelius, G., treeline ZENODO
Circumarctic Heim, B., plus remote https://doi.org/10.5 Creative
Landcover Units Leibman, M., & Scandi- raster, Landcover units at 10m Sentinel-1 and Sentinel-2 sensing, 281/zenodo.142357 commons
(v2.0) Bartsch b.geos Gruber, C. 2016 2024 | navia static resolution fusion landcover 36 geotiff |4
Yes
Drained lake basin in The Cryosphere
situ landcover data, https://doi.org/10.5 | Table Creative
Yamal Peninsula Abdulmanova, 26.7. Erkuta, vegetation | Drained lake basin in situ in situ , 194/tc-18-4703- (Al)in | commons
/Erkuta River Ehrich UiT Sokolov 2016 Yamal survey vegetation data vegetation survey vegetation 2024 pdf 4
Trends and Arctic remote Yes Creative
correlations with sea north of raster, one sensing, time | ZENODO commons
ice Bartsch b.geos tbd 2000 2019 | 60°N period tbd Time series analyses series in preparation geotiff |4
Citizen science
observations on snow Yes
Finland, Snow depth, SWE and layers. citizen Zenodo
Citizen science Leena Anonymous 1.4. 11.3. | Sweden, obser- Aalso background info on science, https://zenodo.org/r
observations of snow | Leppdnen | LAY citizens 2021 2023 | Alaska vations ground and surroundings. | Manual snow measurements snow ecords/14259269 xlsx cc-by 4.0
Yes
Weather station Saariselka, Litdb cc-by 4.0
measurements FMI Finland In preparation nc
point data
with daily
Gabriela Pan-arctic, | aggregated
Schaepman- >60°N, 64 | surface Yes
Arctic terrestrial Strub, data vegetated | energy surface Pangaca
surface energy budget contributors and fluxes and | surface energy fluxes and | aggregated fluxes from energy flux, | https:/doi.pangaca. | tab
components and Jacqueline listed in glaciated | driver tested drivers relating to existing in situ eddy in situ, arctic | de/10.1594/PANG | delimi- | CC-BY-
drivers dataset Ochri UZH acknowledgment | 1994 | 2021 sites variables | vegetation and climate covariance flux tower data vegetation AEA.949792 ted text | 4.0
Yes, but under
embargo until 2027
Plant data with standardised to ensure that the
Data collected as part of | protocol across latitudinal manuscript is
Arctic bryophyte and the project 'Arctic gradient: Latnjajaure, Sweden published
lichen diversity Konsta bryophyte and lichen 2021, Longyearbyen, Svalbard Zenodo
across microclimatic | Mariana Happonen, Inka Sweden, diversity across 2022, Disko, Greenland 2023. https://doi.org/10.5
and competition Garcia Kuusisto, Svalbard, | Vegetation | microclimatic and Point-framing method 0.5x0.5 | in situ, 281/zenodo.142594
gradients Criado UEDIN Claudia Colesie 2021 2023 | Greenland | surveys competition gradients'. m plots, 30 hits/plot 110 plots. | vegetation 95 csv cc-by 4.0
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Supplement to the Yamal, Yes
manuscript: Pointner Lena delta, ZENODO Creative
et al. (Remote North raster, Like ice anomalies from lake ice, https://zenodo.org/r commons
Sensing) Pointner b.geos Pointner, Bartsch | 2015 2020 | Slope annual Sentinel-1 Sentinel-1 change detection satellite data | ecords/4694533 geotiff |4
raster,
Global NOAA Hans annual, 8
GIMMS and MODIS | Temmer- days/15da Yes
data vik NINA Hans Tommervik | 1982 2019 | Global ys data NOAA AVHRR, MODIS ZENODO
Vegetation
surveys
along an
elevation | Comparing the
gradient in | composition of the ground Reindeer
Vegetation survey in two and field layer in an area grazing,
Northern Finland / Kilpisjérvi | different grazed year-round by vegetation
Norway along border | Tim July August | Northern | grazing reindeer vs. grazed only change,
fence Horstkotte | UmU Johan Olofsson 2022 [ 2022 Finland regimes during autumn Point frequency analysis tundra
Yes
Database of published Environmental
List of studies addressing effects Evidence
Systematic review on published | of herbivore diversity on herbivore https://environment
the effects of studies tundra ecostystems diversity, alevidencejournal.b
herbivore diversity on | Laura and data obtained using a tundra, iomedcentral.com/a
Arctic tundra Barbero- Isabel C. Barrio circum- extracted | published protocol for a systematic rticles/10.1186/s13 | Excel
ecosystems Palacios LBHI etal. * 1982 2021 | polar from them | systematic review Systematic review review 750-024-00330-9 file
Reindeer
grazing,
vegetation
Lichen vegeation Hans Vegetation change,
survey data in Tommer- survey tundra,
Finnmarksvidda vik NINA Hans Temmervik | 1998 2018 | Finnmark | data Photographic, plot/frame forest
Survey answers to Adaptation,
structured and open-ended Arctic,
questions; map markings Climate
with a corresponding x- change,
and y-coordinates that can Knowledge
be utilized and analysed integration,
in a GIS software. Survey Local
topics include perceived knowledge,
environmental changes, Participatory
their impacts on lives and mapping, Yes
Savukoski online Nora Fagerholm, livelihoods, possible Savukoski, Fairdata.fi
mapping survey on Teresa Komu, adaptation strategies to Jokkmokk, https://doi.org/10.2
perceived Tim Horstkotte, the changes and wishes Environment | 3729/a36fe438-
environmental Salla Otto Habeck, 3.2. 11.5. | Savukoski, | Survey for the future of the Online participatory mapping | al change 2e3-4649-b916- CCBY
changes Eilola UTU Sirpa Rasmus 2022 2022 | Finland answers community. survey (Maptionnaire) perception 1e44bd12b953 csv 4.0
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http://fairdata.fi/
https://doi.org/10.23729/a36fe438-f2e3-4649-b916-1e44bd12b953
https://doi.org/10.23729/a36fe438-f2e3-4649-b916-1e44bd12b953
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*Mariana Garcia Criado,

Survey answers to Adaptation,
structured and open-ended Arctic,
questions; map markings Climate
with a corresponding x- change,
and y-coordinates that can Knowledge
be utilized and analysed integration,
in a GIS software. Survey Local
topics include perceived knowledge,
environmental changes, Participatory
their impacts on lives and mapping, Yes
Jokkmokk online Tim Horstkotte, livelihoods, possible Savukoski, Fairdata.fi
mapping survey on Nora Fagerholm, adaptation strategies to Jokkmokk, https://doi.org/10.2
perceived Teresa Komu, the changes and wishes Environment | 3729/a36fe438-
environmental Salla Otto Habeck, 9.5.20 | 30.8.202 | Jokkmokk, | Survey for the future of the Online participatory mapping | al change 2e3-4649-b916- CCBY
changes Eilola UTU Sirpa Rasmus 22 2 | Sweden answers community. survey (Maptionnaire) perception 1e44bd12b953 csv 4.1
GitHub.com/Andre | json
Arctic Holocene Several (authors | 12500 Output of the systematic map wlOM/holocene- custom | Open
Biodiversity Map Andrew C | UOXF / of original calyr | 1950 as described in Martin et al arctic-biodiversity- | graph Database
(metadata) Martin UCAM protocol) BP AD Pan-Arctic | Metadata 2022 database structure | License
Metadata; includes raw
Tom Pavey, Jo datasets from many
Bartram, Katie contributors (much of
Blake, Daniel Raw which has been digitised
Villar, Olivia datasets by us from figures). GitHub.com/Andre | json
Arctic Holocene Rider, Louie 12500 and age Contains recalibrated age- wIOM/holocene- custom
Biodiversity Andrew C | UOXF / Bell, Matthew calyr | 1950 depth depth models (i.e. arctic-biodiversity- | graph
Database Martin UCAM Speight BP AD Pan-Arctic | models reanalysis) by us. database structure
GitHub.com/Andre | source
Biodiversity Coder Andrew C | UOXF / wlOM/biodiversity | code
app (source code) Martin UCAM NA NA -graph-db (F#)
Arctic Essential
Biodiversity Andrew C | UOXF / Marc Macias
Variables Martin UCAM Fauria
Sirpa
Rasmus, Not open data;
Minna confidential
Turunen, Detailed notes of information. Data
Salla discussions from creator can be
Eilola, participatory workshops, contacted about the
Hans LAY, meetings, researcher content. Content
Tommer- | UTU, LAY, UH, UTU, Finland, workshops, world cafe summarized in
vik, Tim NINA, UHAM, NINA, Swden, Notes, dicussions and group participatory | D3.3, D3.7, and
Workshop notes Horstkotte | UmU, UmU, AWI 2021 2024 | Norway photos discussion work D6.5
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Lameris, A. Joshua Leffler, Janine G. Lock, Mari S. Kuoppamaa, Jeppe A. Kristensen, Anne D. Bjorkman, Isla Myers-Smith, Nicolas Lecomte, Jan C. Axmacher, Olivier Gilg, Michael Den Herder, Emmanuel P. Pagneux, Anna Skarin,
Natalia Sokolova, Torben Windirsch, Helen C. Wheeler, Emmanuel Serrano, Tarmo Virtanen, David S. Hik, Elina Kaarlejérvi, James D. M. Speed and Eeva M. Soininen



http://fairdata.fi/
https://doi.org/10.23729/a36fe438-f2e3-4649-b916-1e44bd12b953
https://doi.org/10.23729/a36fe438-f2e3-4649-b916-1e44bd12b953
https://doi.org/10.23729/a36fe438-f2e3-4649-b916-1e44bd12b953
https://doi.org/10.23729/a36fe438-f2e3-4649-b916-1e44bd12b953
http://github.com/AndrewIOM/holocene-arctic-biodiversity-database
http://github.com/AndrewIOM/holocene-arctic-biodiversity-database
http://github.com/AndrewIOM/holocene-arctic-biodiversity-database
http://github.com/AndrewIOM/holocene-arctic-biodiversity-database
http://github.com/AndrewIOM/holocene-arctic-biodiversity-database
http://github.com/AndrewIOM/holocene-arctic-biodiversity-database
http://github.com/AndrewIOM/holocene-arctic-biodiversity-database
http://github.com/AndrewIOM/holocene-arctic-biodiversity-database
http://github.com/AndrewIOM/biodiversity-graph-db
http://github.com/AndrewIOM/biodiversity-graph-db
http://github.com/AndrewIOM/biodiversity-graph-db
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