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Introduction
CAFF is undertaking an initiative on enhancing engagement in relation to the roles and functions of
Arctic wetlands as a resource to support sustainable development and resilience in the Arctic.
Wetlands constitute a large part of the Arctic and their role for sustainable development is critical, as
they are directly related to climate change and adaptation, biodiversity, ecosystem services, and the
livelihood of indigenous and local peoples. The effects of climate change on Arctic wetlands, their
biodiversity and functioning are still little understood but can be expected to be considerable.
The first stage in this initiative is focused on enhancing the state of knowledge on resilience and
management of Arctic wetlands in response to global change, including changes in climate and land
use, and to identify knowledge gaps and research needs concerning sustainable development
policies. Stage 1 is comprised of three components:
•
•
•

Analysis of wetland inventories – current status and future priorities;
Scoping study of relevant scientific literature and, where relevant indigenous and local
knowledge from grey literature; and
Identification of key knowledge gaps and research needs.

This report provides a summary of the decisions and issues addressed at the project workshop held
in Akureyri, Iceland on January 16-19, 2018 (program and list of participants in Appendix 1). The
purpose of the workshop was to:
•
•
•

Provide an overview of status 1;
Plan for phase 2 of the project, in which a number of case studies will be carried out; and
To identify and prioritize questions to focus on in these case studies.

Objective 1. Conduct an analysis of wetland inventories
This consisted of an exploration of how wetlands are defined in national inventories and consider the
extent that definitions are harmonized across the Arctic states. This task entailed:
•
•
•
•

Clarifying the extent to which national inventories have adopted the Ramsar framework for
inventory and ecological character description of wetlands;
Clarifying if other frameworks have been used, as this information is essential for further
development of the Arctic wetland inventory database.
Compiling key parameters including the type of land use affecting wetlands, the degree of
drainage through wetlands, and current management approaches for wetlands; and
Considering comparability between the different inventories, wetland definitions, inventory
frameworks and management approaches used among the Arctic states.

Status of objective 1
A questionnaire was circulated to the project steering committee in advance of the workshop and
had been completed by most countries in time for the workshop. However, analysis was was in
progress, and it was too early to show any results. Once complete the results from the questionnaire
and other sources will be presented in the Phase 1 report.
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Objective 2: Conduct a scoping literature review
This consisted of a scoping study of relevant scientific literature. Permanent Participants will be
engaged to guide the best way to utilize TK along with science within this scoping study. The review
will focused on 1) how various types of global change, i.e. climate and land use, climate and water
use and demographic pressures, affect the functions and services of Arctic wetlands, and 2) the
effects of different management interventions on Arctic wetlands. Studies assessing environmental
and societal impacts of such changes or interventions will not be considered at this first stage, but
may be the subject of further studies in later stages of the project (stage 2 and 3). The various
assessments and reports produced by the Arctic Council e.g. through the work conducted by CAFFs
Circumpolar Biodiversity Monitoring Program (CBMP) will also form part of this literature review.

Status of objective 2
Only wetland studies conducted within the CAFF area were included in the review, which obviously
excludes studies that could be of interest. However, rather than to expand the area and include more
peer reviewed articles it was judged to be more important to expand the evidence base by including
more grey literature.
Searches for peer reviewed articles in Web of Science1 resulted in 2,132 unique articles. 40% (854
articles) had been coded with respect to studied driver (environmental change or pressure) and
measured outcome. Each article was coded with one driver only, but in many cases they were coded
with multiple outcomes. 45% (383) of the coded articles were excluded based on relevance criteria.
The distribution of the included articles (471) across studied drivers and outcomes is shown in figure
1. The general pattern is similar to that after coding 20 % of the articles, indicating that it is likely to
be valid also when all of the articles have been coded (Fig 1).
Key findings:
•

Most studies on Arctic wetlands have investigated natural processes in the absence of any
direct human interference.

•

The most studied outcome(s) of natural processes are greenhouse gas uptake/emission,
biogeochemical cycling, and various hydrological aspects

•

Pure observational studies, where no particular process, intervention or environmental
pressure was investigated, are also common. In most of these cases biodiversity was studied.

•

The most studied driver is climate change, whereas land use change, drainage, and chemical
pollution have been studied to a lesser extent.

•

In studies on effects of climate change, the most frequently studied outcomes are
greenhouse gas balance, plant performance, and permafrost thawing.

•

The effect of animals (mostly herbivores) on plant performance is relatively well studied.

•

There is little peer reviewed research on effects of management interventions, e.g.
restoration efforts and protected areas.

The included articles included within the review are currently being reviewed to summarize the
general findings of the studies. A synthesis will be included in the Phase 1 report.

1

The search was made in Topic (title, abstract, keywords) and the search string used was: (arctic OR sub?arctic
OR tundra OR taiga) AND (wetland OR mire OR peatland OR bog OR fen OR marsh)
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Figure 1. Heat map showing the number of studies investigating various drivers (x-axis) and outcomes (y-axis).
Observational studies and studies on natural processes lack any specific human-induced driver.

Presentations by countries, permanent participants and
international organisations
Workshop participants presented their work or involvement in management of Arctic wetlands,
addressing one or more of the following questions:

1. What types of wetlands-based benefits or ecosystem services does your work involve?
2. If you are involved in wetlands management or regulation, what are the most important
aspects of that role? Which are the most challenging?
3. What kinds of specific changes have you observed in Arctic wetlands areas, and what
kinds of specific human activities can these be traced to (whether local, regional or global
scale)?
4. What kinds of efforts are underway to respond to the impacts of the human activities
described in answer to question 1-3?
5. What kinds of critical knowledge gaps regarding human uses of and impacts on Arctic
wetlands ecosystems would you point to as especially relevant and important?
Iceland: Mapping of wetlands (extent and types) has been completed. Peatlands account for about
10% of the land area. The conditions for wetlands are quite unique to Iceland, with volcanic activity
and mineral-rich (fertile) soils resulting in vegetation characterized by vascular plants rather than
sphagnum. Two major types of wetlands can be identified: flat and sloping wetlands. There is not
much active management of wetlands on Iceland, but a large proportion (95%) of the wetlands have
been drained. Originally the draining was carried out for agricultural reasons, but new draining of
wetlands has continued long after the demand for new agricultural land had ceased (for no apparent
reasons). Today, approximately 70% of the CO2 emissions on Iceland are caused by drained wetlands.
However, since a large fraction (85%) of the drained wetland area never was converted into
agricultural land, these wetlands are relatively easy to restore. In principle it is sufficient to fill the

5

excavated ditches, and different methods are being tested to reintroduce the original vegetation. Ongoing studies of five areas are being carried out to map the effectiveness of the restoration efforts.
Currently there are some policies in place to protect wetlands, but these are relatively weak.
According to new legislation, all old wetlands larger than 2 ha are protected, although it is still
possible to use/exploit them provided that the user compensate by restoring other areas. The Water
Framework Directive has not been implemented sufficiently. Implementation of the habitats and
birds directive is not an obligation however, Iceland focuses on the Bern Convention and its Emerald
Network, for which pristine wetlands are being selected. One other issue is that the responsibility for
implementing the EU Water Framework Directive (WFD) and issues related to habitats are divided
between institutes.
Sweden: Has a Mires protection plan designed to protect the most valuable sites. Forestry leading to
biodiversity loss is a major challenge. There are ongoing efforts to improve management practices,
however protection is the main focus. It is important to raise awareness within Sweden of the
importance of wetlands for ecosystem services and biodiversity. There are limited resources for
restoration. Observed changes in Arctic wetlands are related to climate change (disappearing palsa
mires), forestry (forestation), other disturbances (ATVs and tourism) and diminishing traditional use.
Actions: monitoring, regulations (e.g can land use regulations slow down degradation of palsa
mires?), supervision and enforcement of regulations, subsidies for traditional use. Knowledge gaps:
wetlands in the alpine zone not included in national inventories, effects of various use of wetlands
(haymaking, reindeer herding, drainage, ATVs)
Saami Council: Mires are important for reindeer grazing both in winter and summer, and also for
migration. Traditionally, mire vegetation has also been used for shoe insulation, and berries have
been used for food. It is important that there is a mix of open mires and forested mires. Major
threats to mires include mining, logging, wind power, peat extraction, and associated infrastructure.
For example, roads are often major barriers, and reindeers usually avoid not only the roads but also
areas close to them. This means that relatively large areas for reindeer grazing can be lost because of
road constructions. There is also a conflict between reindeer herding and urban development when
areas traditionally used for grazing or migration are urbanized. Two reports (in Swedish) have been
produced and should be included in the scoping literature review: 1) Myrens betydelse för renen och
renskötseln (Blind et al., 2015), and 2) Reflektioner kring biologisk mångfald I renarnas spår (Tunón
and Sjaggo, 2012). One identified knowledge gap concerns the effects of stationary reindeers (more
common in Finland) in which case there is a risk of overgrazing.
Kingdom of Denmark: In Greenland, no mapping similar to the mapping activities in Iceland has been
conducted. Wetland data is primarily available via the Ramsar database and in a number of
Environmental Impact Assessment reports. Twelve Ramsar sites have been selected as focus areas
for management through a recent executive order. On one of the study sites, TK is included in the
study, through interviews of elders in the area to map the extent and form of traditional land use.
This study also includes school children, as well as the Ramsar secretariat being engaged. Mapping of
Ramsar sites are scheduled but not initiated (Aarhus University involved). There is a limited
monitoring of Ramsar sites. The biggest challenges are climate change and mining activities. There
are regulations related to mining. Other challenges include human activities such as tourism and egg
picking. All twelve Ramsar sites are protected through the executive order. It is known that effects of
climate do occur, e.g. changes in floral composition, but it is unknown to which extent the effects
occur. Growing populations of foxes on the Ramsar site Kitsissunnguit have been problematic and
may have a negative impact on bird populations. Local citizens have been engaged in monitoring
activities.
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Finland: Monitoring and gathering of information in Finland is carried out by a wide variety of
different programs, managed by several different stakeholders. National and regional inventories
have been carried out (see questionnaire). Data are available but are mostly in Finnish; a Finnish
specialist is needed to interpret the data. About 60% of the wetland areas have been drained, mostly
for the purpose of forestry, but 1 mega hectare of drained peatland is non-productive. Other threats
to wetlands include logging and soil preparation of forested mires, peat extraction, agricultural use,
groundwater extraction, construction (incl. road network), water engineering and regulation, climate
change (permafrost thawing in palsa mires), and mining. Most undrained peatlands are located in
northern Finland where also the largest fraction of wetlands is protected. Restoration of drained
wetlands is needed to regain functionality of degraded areas. Accordingly, a handbook has been
produced (Similä et al., 2014). Some efforts are being carried out, but resources are lacking. Ongoing
projects: Freshhabit LIFE (Metsähallitus, 2018a) and Hydrology LIFE (Metsähallitus, 2018b),
management of freshwater habitats and mires, respectively. Knowledge gaps: Nature based solutions
and Changes in Palsa mires.
Canadian High Arctic Research Station: Sub-arctic and Arctic biomes cover vast areas of northern
Canada, and for the most part, these extensive wetlands are largely untouched by local scale
developments and disturbance, although this situation may change as the area warms and access is
improved. Sub-arctic Canada includes extensive peatlands in the Hudson Bay Lowlands, and in the
Taiga Plains Ecoregion in the North West Territories – with all other areas of the Canadian Sub-arctic
biome supporting myriad bogs, fens, shrub fens, swamps and marshes throughout. Sedge-dominated
wetlands also cover broad areas of the southernmost, Low Shrub Subzone of the Arctic biome, with
wetland coverage decreasing with increasing latitude. Wetlands in Canada’s North are protected in a
small number of RAMSAR sites, in national parks, and in National Wildlife Areas and Migratory Bird
Sanctuaries, with some areas having detailed map products completed by federal government
agencies, and NGOs such as Ducks Unlimited. Wetland research in Canada’s north focuses on C flux
studies, carbon storage. and for their important role as habitat for migratory and resident birds, and
as calving and summering habitat for several large and now imperiled caribou herds - all in the
context of climate change. Given their critical role in the global carbon cycle, and their key
biodiversity functions, continuing and extending these studies across wetland types is the key
research priority. Local-scale studies of the impacts of development-related disturbance will also
become a priority as these activities increase. Staff of the Canadian High Arctic Research Station
(CHARS) are initiating a detailed classification and inventory of wetlands in the CHARS Experimental
and Reference Area (CHARS ERA) to provide an ecosystem template for regional terrestrial
ecosystem studies. CHARS staff are also initiating detailed studies of wetland process and function in
the Intensive Monitoring Area of the CHARS ERA, and are working with the CAFF CBMP program to
implement long term monitoring that will be coordinated across Arctic countries.
Ward Hagemeijer (Wetlands International): Arctic wetlands have not been the focus of Ramsar
work. This project is very important and may be able to change that. Arctic wetlands are interesting
especially in relation to climate change and migratory bird flyways (large-scale; the connection
between Arctic wetlands and the rest of the world). Mapping of wetland values and identification of
areas that should be protected is important. A zoning approach (balancing use and conservation) has
been developed for flyways and can potentially be used also for other aspects. One interesting
capacity building activity is to train stakeholders in negotiating how wetlands should be used or
protected.
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Discussion: Focus of wetlands research
Project lead team provided an overview on how research on wetlands has been focused on
individual wetlands. Focus on individual wetlands does not necessarily provide the correct
interpretation of processes and functions occurring through the landscape. Current understanding of
large-scale functions of wetlands as well as impacts of large-scale drivers is still very limited, as are
research efforts to increase this understanding. Wetlands are often considered as nature-based
solutions that can provide a multitude of services of great social, economic and environmental value
to humankind. Changes in land-use, water-use and climate can all impact wetland functions and
services. These changes occur at scales extending well beyond the local scale of an individual
wetland. However, in practical applications, engineering and management decisions usually focus on
individual wetland projects and local site conditions. A recent study (Thorslund et al., 2017 )
systematically investigates if and to what extent research has addressed the large-scale dynamics of
landscape systems with multiple wetlands (referred to as wetlandscapes), which are likely to be
relevant for understanding impacts of regional to global change. Although knowledge in many cases
is still limited, evidence suggests that the aggregated effects of multiple wetlands in the landscape
can differ considerably from the functions observed at individual wetland scales. This applies to
provisioning of ecosystem services such as coastal protection, biodiversity support, groundwater
level and soil moisture regulation, flood regulation and contaminant retention. Parallel and circular
flow-paths, through which wetlands are interconnected in the landscape, may largely control such
scale-function differences. Overall, without understanding of both natural and changing ambient
conditions on the larger scales of whole wetlandscapes, we risk missing critical linkages, which may
lead to contradictory interpretations and inefficient and costly restorations of wetlands in nonoptimal locations in the landscape.

Points to note
Upon a general discussion after the presentations it was agreed that
•
•
•
•
•
•
•
•
•

It is important to Increase the general awareness that wetlands are not just wastelands, but
provide a wide range of ecosystem services and to work across different scales.
An awareness raising tool should be produced.
It is important to involve all stakeholders when changes in peatlands (such as road
constructions) are planned, and to take Traditional and Local Knowledge (TLK) into account.
Do the values of ecosystem services provided by wetlands vary between boreal and Arctic
wetlands?
It may be useful to identify more and less valuable wetlands.
To include grey literature in the literature review as management related issues are poorly
covered by the scientific literature.
We need to consider what tools policy makers have and which tools are best to use in
different contexts (e.g. legislation, subsidies etc.).
An interesting case study could be to study impacts of mining road constructions (probably
small effects on the larger scale but can have large effects locally).
It would be good if we could show some good examples where impacts have been
minimized.
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Discussion: Arctic resilience framework and report
The “resilience” and “social-ecological systems” (SES) origins and elements of the project were
highlighted. Coming out of the experience with the Arctic Resilience Report (ARR) work, two key
elements built into the structure of the project should be emphasized:
First, with the diversity of definitions of “resilience”, this Wetlands project draws on the definition
offered in the ARR. Resilience can be described in brief as combining both an ecosystems perspective
(a system’s capacity to absorb shock and disturbance and yet maintain its structure and function) –
and a social/community perspective (a community’s capacity to come together, identify challenges
and goals, and work together to navigate a future that is difficult to accurately predict). This social
type of resilience is exercised in the context of the ecosystems that provide for its life support.
The other essential part of the resilience approach (and ARR work) is the SES perspective that
emphasizes the two-way linkages and feedbacks between people and ecosystems. Taking this
perspective means closely examining the status and functions of wetlands areas and human impacts
on these ecosystems, as would be expected in a CAFF project. It also means better understanding
both ecosystems services provided by wetlands, and societal efforts to manage and regulate human
activities that impinge on and impact wetlands areas.
As it turns out, there is a quite dense matrix of efforts to regulate and manage human activities
linked to wetlands, and these can be found at the global, national, regional and local scales. For
example, the Convention on Wetlands (RAMSAR) is considered to be the first modern
intergovernmental environmental agreement. Adopted by all the Arctic states, it has now been in
force for over 40 years. The Convention defines wetlands broadly to include marshes, peatlands,
floodplains, rivers and lakes. RAMSAR aims to promote “conservation and wise use of all wetlands
through local, regional and national actions”. ‘Wise use’ is defined through the lens of sustainable
development in an acknowledgement of the diverse direct and indirect benefits wetlands provide.
The emphasis on local, regional and national actions is especially important. The RAMSAR strategy
entails an interplay that retains national sovereignty and authority. Protected sites are designated by
national governments as RAMSAR sites, and specific actions are guided by national-level policies and
programs. While the national-level designations and guidelines are crucial in that the translation to
national social, economic and environmental/geographical circumstances is essential to devising
effective policy, it is perhaps the focus on local actions – and actors – that offers the greatest
potential for tangible progress toward protection of wetland ecosystems, since it is the concrete
details of localized conditions that determine the actions that need to be taken, and local and
regional actors who need to be engaged in those actions.
RAMSAR is but one example of an effort to manage human impacts on wetlands. Within the EU, for
example, implementation of the Water Framework Directive has major implications. In North
America and Russia, other kinds of institutional arrangements apply. One especially important
question in the context of this project is how the diverse management/regulatory efforts interact
with one another - especially in an Arctic context where a relatively small number of people are in a
position to implement, monitor progress and make necessary adjustments.

Points to note:
The subsequent discussion noted the Arctic Council “soft law” and shared learning context. The
Arctic Council’s role as an arena for developing Arctic-related knowledge and insights and developing
options means that an examination of the various regulatory and management efforts would be
most useful if focused on useful lessons, potential synergies, and insights about how those diverse
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regulatory and management effort mesh with each other. Since this project is conducted in an Arctic
Council context with limited capacity to drive implementation, it would make sense for the later
phase of the project to identify the kinds of actions and good practices that can be expanded and
scaled up comparatively easily.

Template for information on possible case studies
It was agreed by the project steering committee that a form in which information about potential
case studies for phase 2 can be entered should be developed. It was suggested that the form would
be filled out by the countries and voluntarily by PPs, and based on the information provided a
number of cases would be selected for in-depth studies during phase 2. When considering potential
case studies it should be noted that availability of peer-reviewed scientific reports is not crucial, as
there often is much information available in the grey literature. As far as possible, Traditional and
Local knowledge (TLK) should also be used as a source of information. Some examples of potential
case studies were mentioned:
•
•
•
•
•
•
•

Transboundary wetland management may be in interesting focus. One potential example is
the Pasvik area which cross the borders between Finland, Norway and Russia.
Mining activities in wetland areas is another possible focus area. A potential case study is the
Ramsar site Heden/Oersted Dal (Greenland)
Monitoring of birds by indigenous peoples (Greenland)
Do decision makers use monitoring data, and if so, how?
Differences between wetlands in remote areas and in urban areas, respectively
General pan-arctic study on wetlands status. Such a study could draw on work carried out in
the Arctic by Ramsar
Flyways, connection between Arctic wetlands and global climate

A tentative template was constructed during the workshop, and to test the template information
about the Pasvik case was entered (see Appendix 2). The template needs further refinement, but the
idea is that it should focus on the type of case studies needed, and not to ask for detailed
information on specific cases.

Other questions that need to be addressed
In addition to suggesting some examples of potential case studies the workshop participants
identified a range of specific questions and issues that need to be addressed (some of them may be
addressed within the case studies that will be carried out):
•
•
•

•
•

Are management plans written as far back as the 70s still valid, or do they need to be
updated considering climate change?
Are protected area networks working as intended?
Increased awareness of Arctic wetlands is needed both at Arctic Council and Ramsar. Due to
time constraints it is not possible to produce a resolution, but it may be possible to organize
a side event at the next Ramsar CoP and CBD CoP (Oct 21-29 and 10-22 respectively).
Socio-ecological aspects needs to be addressed. SDWG should be contacted and
opportunities for collaborative efforts should be explored.
Should the geographical scope be defined and if so which and how? Striking difference in
management issues and practices between the huge wetlands areas in North America
compared to the smaller and relatively more densely populated areas in Europe.
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•
•
•

How are wetlands defined in different countries and contexts?
A database designed for Arctic wetlands may be useful. The CAFF secretariat has resources
and ability to set up and administer databases.
What wetlands types are most important and should be prioritized for research and
monitoring activities; for example Arctic coastal wetlands provide critical staging and
breeding habitat for millions of shorebirds and waterfowl, but are now imminently
threatened by rising sea levels, changes in river discharge and erosive coastal activities

Next steps
It was agreed that the actions below should be taken. It should be noted however that the timeline
needs to be adjusted.
•

Jan 26: Memo on project status sent to the CAFF Board

•

Feb 20: Memo submitted as an information item to the March SAO meeting

•

Feb 11: Template defining questions and sample case studies completed and circulated to SC

•

Feb 11-30: Review and revision of template completed and circulated as online questionnaire
(to: Arctic States, PPs, NGO´s e.g. Wetlands International and WWF, Industry, relevant
conventions e.g. Ramsar and CBD)

•

Feb-March: FAQ to use as awareness raising tool to be drafted addressing
o
o
o
o
o

what are wetlands?
why are they important?
what are the challenges they face?
what is being done about these challenges?
what needs to be done?

•

Feb-March: The wetlands component of the 2017 Arctic protected areas indicator report to be
expanded to a 1-2 page indicator report addressing e.g. extent of wetlands and coverage
within protected areas.

•

Feb: Include socio-economic aspects in the initiative
o Request SDWG to identify representative to participate in SC
o CAFF ES to present on project to Present on project to SDWG March meeting

•

April 30: Scoping report of phase 1 circulated to CAFF Board

MEETINGS:
•

Sweden to consider potential side events on Arctic Wetlands including possible release of
phase 1 scoping study at the:
o
o

•

Ramsar COP scheduled for Oct 21-29; and the
CBD COP scheduled for Oct 10-22

Second project workshop to start phase 2 in mid-late sept

DECISIONS REQUIRED:
• CAFF Board: Guidance on the above
• CAFF Board: members to join the project steering committee
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