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Summary

The Conservation of Arctic Flora and Fauna (CAFF) Working 
Group of the Arctic Council (www.caff.is) is undertaking an 
initiative on enhancing engagement at all levels (technical, 
policy, etc) in relation to the roles and functions of Arctic 
wetlands as a resource to support sustainable development 
and resilience in the circumpolar Arctic. The overall goal 
of the project is to develop recommendations to support 
policy measures and management strategies to conserve 
biodiversity and ecosystem services. Here we report on the 
activities and outcomes of phase 1 of this project, which 
includes a survey of wetland inventories in Arctic countries 
and a scoping literature review of research on Arctic wetlands 
to identify where knowledge is currently lacking. Phase two of 
this project addresses itself to knowledge gaps (as identified 
in this report) pertaining to wetlands status, wetlands uses, 
and to regulatory and management practices, all of which are 
needed for developing recommendations for potential policy 
and management actions. 

Most Arctic States have created some kind of wetland 
inventories at national and/or regional levels. In some 
countries (e.g. U.S. and Canada) these inventories are on-
going and continuously updated, but remain incomplete. For 
example, although the wetland inventory data mapping has 
been completed for the contiguous U.S., only approximately 
40% of Alaska has National Wetlands Inventory geospatial 
data and the initial maps are not continuously updated.  In 
other countries (e.g. Iceland) national inventories have only 
recently been completed. In Sweden, as another example, 
the national wetlands inventory is older, but with more recent 
regional updates. Regional updates in some countries have 
targeted specific wetland types (e.g. palsa mires in Sweden and 
in Norway). Also, in many cases the inventories include data 
on disturbances such as drainage. It is evident that the Arctic 
States use their own definitions of wetlands, and that they have 
developed their own frameworks for their wetland inventories 
and classifications. In the Nordic countries the classifications 
are comparable although the Icelandic classification 
differs in that it is based on the European Nature 
Information System (EUNIS) habitat types. Wetland 
classifications in the USA, Canada and Russia are more 
disparate. No country has used the wetland definition as 
formulated by the Ramsar Convention or claim to have 
fully adopted the framework for wetland inventories 
developed by the Ramsar Convention.

Searches for scientific literature on Arctic wetlands were 
performed using Web of Science. Grey literature was also 
included in the scoping literature review. In the scientific 
literature, only a small number of studies were found on topics 
like management, restoration, land protection, and land-use 
change. Research efforts have focused on natural processes 
in wetlands, most notably greenhouse gas uptake/emission, 
biogeochemical cycling of nutrients and other elements, and 
various hydrological processes. Research has also focused 
on observational studies of wetland biodiversity, and how 
climate change impacts on greenhouse gas balance, plant 
performance, and permafrost thawing. A large number of 
studies have investigated impacts of herbivore grazing on 
plant performance.

The value and use of Arctic wetlands were explored through a 
review of literature on reindeer herding as practiced in Sápmi, 
the region in northern Scandinavia that is home to the Sámi 
people. Clearly, wetlands are not only used and valuable for 
reindeer related activities (migration, calving, grazing etc.), 
but are also used for extracting food (berries) and raw material 
for a diverse range of products. It is concluded that bridging 
different knowledge systems is an essential prerequisite 
for framing policies and recommendations for sustainable 
management and use of Arctic wetlands.

It appears there are separate literatures on each of the legal/
regulatory frameworks applicable to Arctic wetlands (e.g. the 
Ramsar Convention, EU Habitat Directive, Water Framework 
Directive), yet efforts to examine interactions between 
these regulatory arrangements, including synergies and 
interference, appear extremely limited. The international 
conventions, followed by regional legislation such as EU 
Directives, provide a nested policy context in which local 
regulation and management activities are shaped by “higher” 
scale institutions. Analysis of these cross-scale and nested 
interactions will be particularly important and is likely to 
provide useful insights into arrangements that have proven 
effective.

Photo: Marcus Carson - Disco Bay, Greenland
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Background
Wetlands constitute a substantial part of the Arctic – as much 
as half by some estimates. According to the Ramsar Convention 
on Wetlands, “Arctic peatlands, glacier forelands, rivers, lakes, 
wet tundras, seashores and shallow bays make up the largest 
part of the Arctic (at least 60% of the surface) and constitute 
a significant part of the world’s wetlands and freshwater 
resources” (Ramsar.org). The management and sustainable 
use of wetlands represent critical components of Arctic 
resilience. Wetlands’ role for sustainable development in the 
region is critical, as they are directly related to climate change 
and adaptation, biodiversity, ecosystem services, and the 
livelihood of indigenous and local peoples. This is one reason 
the Conservation of Arctic Flora and Fauna (CAFF) Secretariat 
and the Secretariat of the Ramsar Convention on Wetlands 
signed a resolution of cooperation in 2012 (CAFF/Ramsar 
2012). The effects of climate change on Arctic wetlands, their 
biodiversity and functioning, and the benefits they give to the 
people that depend on them are little understood are expected 
to be considerable. A better understanding is needed in order 
to increase the resilience of Arctic wetland ecosystems.

Globally, 64% of the world’s wetlands have disappeared since 
1900, and there is a 76% loss in wetland species populations 
over last 40 years (against an average 50% loss in all ecosystems) 
(WWF Living Planet report 2014) . More than 40% of wetlands 
loss has occurred in the past 50 years. Many wetlands are 
drained or poorly managed, resulting in loss of important 
values and functions. In many instances, wetland areas have 
lost their role as CO2 sinks and have instead become sources 
(Petrescu et al 2015). Although Arctic wetlands still tend to 
be less affected by direct human activities, development 
trajectories in the region suggest increasing pressure over 
the next decades. Both Arctic States and countries with Arctic 
responsibilities will need to engage to ensure the adaptation of 
wetland management to climate change and other increasing 
pressures in order to build long-term resilience, halt the loss 
of biodiversity, and secure biodiversity and key ecosystem 
services. Coordinated and joint actions on wetland issues will 
most likely be more effective than individual actions.

CAFF is undertaking an initiative to enhance engagement 
in relation to the roles and functions of Arctic wetlands 
as a resource to support sustainable development and 
strengthened resilience in the Arctic. The project’s goal is to 
enhance the state of knowledge on the status of Arctic wetlands 
and the effects climate change and other anthropogenic 
forces have on them. Project objectives include developing 
recommendations to support policy measures and further 
develop management strategies to conserve biodiversity and 
ecosystem services, including reduction of anthropogenically 
induced greenhouse gas emissions, as well as improving 
climate adaptation, and exploring possibilities for sustainable 
use. It is especially important that the findings of this project 
are relevant and useable at a community level, especially for 
indigenous peoples. 

The project is planned in three phases1. The phase 1 scoping 
study entails a review of current knowledge on the status 
of Arctic wetlands. It is focused on assessing the state of 
knowledge on resilience and management of Arctic wetlands 

1. The project plan for phase 1 can be downloaded at https://caff.is/wetland

in response to global change, including changes in climate 
and land use, and to identify knowledge gaps and research 
needs concerning sustainable development policies In 
Phase 2, case studies are proposed to be carried out where 
management of Arctic wetlands will be analyzed. In Phase 3, 
policy recommendations are to be developed, informed by 
the knowledge developed in phases 1 and 2.

Goal of phase 1
The main goal of phase 1 has been to assess the state of 
knowledge of the status of Arctic wetlands and their resilience. 
Another goal has been to enhance knowledge on management 
needs in response to global change, including changes in 
climate and land use, and to identify where knowledge is 
currently lacking, but is needed for developing policy and 
management strategies under conditions of rapid change. 

The findings in phase 1 have been used in the design of phase 
2, where it is proposed that the core activities will be to carry 
out case studies to enhance the knowledge base. Phase 1 is 
subdivided into three components:

a) Analysis of wetland inventories – current status and future 
priorities;

b) Review of relevant scientific literature and, to the extent 
possible, relevant knowledge of indigenous and other 
local people2 from grey literature; and

c) Identification of key knowledge needs for developing 
policy and technical recommendations and sharing 
effective management approaches.

Analysis of wetland inventories
The purpose of this component was to map existing Arctic 
wetlands inventories, to explore how wetlands and wetland 
types are defined in national inventories and consider the 
extent to which definitions are harmonized across Arctic 
states. No in-depth analysis of the content of the inventories 
is provided as the objective has been to estimate the areal 
extent and distribution of different wetland types. This task 
has also entailed:

 ► Assessing how complete the coverage of the 
inventories is, i.e., are all wetlands in a country covered, 
or only those of a certain size or type or just a selection 
of wetlands?

 ► Reviewing what data is collected on the wetlands, their 
type, status, functions, biodiversity, degree of human 
impact and disturbance;

 ► Clarifying the extent to which national inventories 
have adopted the Ramsar framework for inventory and 
ecological character description of wetlands;

 ► If needed and where possible, compile key parameters 
including the type of land use affecting wetlands, the 
degree of drainage through wetlands, and current 

2. We note here the ongoing discussions regarding terminology for 
these types of knowledge. For example, several of the Arctic Council’s 
Permanent Participants advocate a switch to “Indigenous Knowledge (IK) 
in acknowledgement of this type of experiential knowledge as living and 
dynamic in ways not suggested by the TK terminology. Where the formal 
label is used in this report, the term Traditional and Local Knowledge 
(TLK) currently approved by the Arctic Council is used. Where usage is not 
formal, descriptive and focused on carriers of this knowledge, indigenous 
knowledge has been used. 
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management approaches for wetlands; and
 ► Considering comparability between the inventories, 

wetland definitions, wetland types, inventory 
frameworks and management approaches used among 
the Arctic states.

Methods
To map the inventories a questionnaire was sent to each Arctic 
State. Specialist websites (websites developed by private 
organizations with an interest in wetlands, such as Ducks 
Unlimited Canada, mentioned below) were also searched for 
wetland inventories and the internet was searched for wetland 
inventories using Google.

Results
The questionnaire rendered information on inventories from 
Kingdom of Denmark, Finland, Iceland, and USA. For all other 
countries the identification of wetland inventories is solely 
based on internet searches. A country by country summary of 
the identified inventories is listed below.

Canada
The Canadian Wetland Inventory (CWI) was established in 
2002 by Ducks Unlimited Canada (DUC), Environment Canada, 
the Canadian Space Agency and the North American Wetlands 
Conservation Council. Canada does not have a comprehensive 
wetland inventory for the entire country, however since 1979, 
DUC has helped fill this information gap by using aerial 
photography and satellite imagery to maintain an inventory 
of wetlands across Canada (http://www.ducks.ca/initiatives/
canadian-wetland-inventory/).  The CWI is a national approach 
to establish a consistent framework to map wetlands, and it 
encourages consistent interpretations by communities of 
interest through a common data structure and classification 
system. In the Canadian Wetland Inventory, a wetland is 
defined as an 

Area that is inundated or saturated by surface 
or ground water at a frequency and duration 
sufficient to promote aquatic processes as 
indicated by poorly drained soils that support a 

prevalence of vegetation adapted for growth in 
these saturated soil conditions (National Wetland 
Working Group, 1988). 

Based on The Canadian Wetland Classification System, the 
Canadian Wetland Inventory data model divides wetlands into 
shallow water, marsh, swamp, fen, and bogs. Data entered into 
the Canadian Wetland Inventory data model is summarized in 
Table 1.

The CWI Progress Map (http://maps.ducks.ca/cwi/) displays 
CWI-compatible wetland inventory areas that have been 
completed or are in progress across Canada (Figure 1). It also 
visualizes detailed wetland polygons and information for areas 
where wetland inventory data have been made available. The 
map has been compiled to make wetland information readily 
available for a broad range of users.

Kingdom of Denmark
The Kingdom of Denmark stated that no inventories pertinent 
to Arctic wetlands have been carried out. For Greenland, 
comprehensive data on the extent, distribution, ecology, and 
drainage status of peatlands/organic soils are not available 
(Barthelsmes et al., 2015). However, some information 
regarding wetlands on Greenland has been collated within 
the Nordic Baltic Wetlands Initiative (NorBalWet), a Ramsar 
regional initiative. Due to climate and low primary production, 
peat occurrences are generally rather shallow (< 30 cm). 
Five different wetland regions have been distinguished in 
Greenland, and the characteristics of these are summarized in 
Table 2.

While the areal extent of wetlands on Greenland is not well 
known, the National Inventory Submission (NIS Denmark 
2014) reports 20 ha of Forest Land on organic soil, 3 ha 
Cropland on drained organic soil, and 300 ha of Grassland on 
drained organic soil. The total reported organic soil area of 
Greenland is 7,500 ha.

Finland
Wetland inventories have been carried out on national and 

 » Table 1. Data entered into the Canadian Wetland Inventory (CWI).

Anthropogenic 
Impact Codes

Physiognomic Codes Soil Codes System Codes Tidal Codes

partly drained aquatic vegetation peatland marine tidal

farmed seagrass mineral estuarine non-tidal

constructed exposed sediment riverine

partly filled shallow water lacustrine

diaphanous open water palustrine

herbaceous

emergent

graminoid

bryoid

shrub

coniferous treed

deciduous treed

treed

other
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 » Figure 1. Completed areas (blue) and areas in progress (red) in the Canadian Wetland Inventory progress map (http://maps.ducks.ca/cwi/).

 » Table 2. Characteristics of wetland regions on Greenland. Data from Barthelsmes et al. (2015).

Wetland region Location Main wetland type Main vegetation Perma-
frost

Low SubArctic 
Wetland Region

Southwestern coastal part, 
generally south of Nuuk

Bogs and fens Eriophorum scheuchzeri, 
Equisetum variegatum and 
Saxifraga hirculus

Low Arctic 
Wetland Region

Part of the southern coast Lowland polygon mires, 
spring fens, and coastal 
marshes occur.

Yes

Mid-Arctic 
Wetland Region

Coast of central Greenland Polygon fens, basin fens, 
peat mound bogs, low 
centre polygon bogs 
and coastal marshes

Carex and Eriophorum (fens); 
lichens, sphagnum mosses, 
ericaceous shrubs, and dwarf 
birch (peat mounds)

Yes

High Arctic 
Wetland Region

Northern coastal strip and higher 
elevation areas below the glacial 
ice.

Basin fens, peat mound 
bogs and coastal 
marshes.

Yes

Arctic Salt 
Marshes

Protected coastal areas such as the 
Disko area on the western coast

Puccinellia, Carex, Potentilla, 
and Stellaria

Photo: Marcus Carson - Padjelanta National Park, Sweden
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regional levels. These include: 1. National inventories for the 
mire protection program (maintained since the 1970s for 
vegetation and birds especially); 2. National and regional 
inventories of habitat types in the 1990´s and from 2003-
2017, especially in Natura 2000 areas (Metsähallitus/Parks and 
Wildlife; Elisa Pääkkö); 3. National inventory for supplementary 
mire protection program 2013-2014 (vegetation, plants 
especially) (by? the Finnish Environment Institute); 4. Regular 
monitoring of the threatened birds of prey in wetlands: 
especially Golden eagle and Peregrine falcons ( Data in Parks 
and Wildlife Finland); 5. Regular inventories of the quality and 
depth of the turf layer of Finnish mires ( Geological Survey 
of Finland); 6. Regular monitoring of forests and forested 
wetlands (Natural Resources Institute Finland); 7. Wetland 
bird inventories for the bird and environmental protection 
program in 1970´s, updated and enlarged by Birdlife projects 
pertaining to Important Bird and Biodiversity Areas (IBA) and 
the inventories of Parks and Wildlife Finland.

The validity of the data may vary, and data can only be accessed 
and used with Finnish expert supervision because of language 
and data formats. The overall data on the vegetation, habitat 
types and partly also the species is very reliable. The main 
datasets can be found in Metsähallitus/Parks and Wildlife, the 
Finnish Environment Institute, the Natural Resources Institute 
of Finland, and the Geological Survey of Finland. The drainage 
of mires in Finland is shown in Figure 2. Mires within the CAFF 
boundary are generally undrained, although drainage is more 
common further south.

Iceland
Wetland inventories have been carried out at national and 
regional levels. The national inventory is part of a habitat type 
mapping of Iceland (Ottosson et al., 2016). Maps are available 
online (http://vistgerdakort.ni.is/). In total 105 different 
habitat types have been mapped, of which 15 are wetlands, 
including one geothermal wetland habitat type. The wetland 
habitat types are listed in Table 3, where the Icelandic names 
are shown together with corresponding classification in the 
EUNIS habitat classification system and areal extent. For each 
wetland habitat type the following information is provided: 

 ► Habitat type description;
 ► Plants: species richness of vascular plants, bryophytes 

and lichens and most common species;
 ► Soils: depth, type, carbon content and soil pH;
 ► most common bird species;
 ► Conservation value (low, medium, high, very high);
 ► Total number of vascular plants, bryophytes and lichen 

species;
 ► Dominant vascular plant species;
 ► Distribution and relative abundance of habitat type 

within Iceland; and
 ► Photos.

Photo: Marcus Carson - Padjelanta National Park, Sweden
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 » Figure 2. Distribution of undrained and 
drained mires in Finland. Red line indicates 
the CAFF border. Modified from Barthelem et 
al. (2015).

 » Table 3. Classification of wetland habitat types in Iceland (Ottosson et al., 2016).

Icelandic Code EUNIS code EUNIS name Area (km2)

L8.1 D2.2C12 Philonotis-Saxifraga stellaris springs 30

L8.2 D4.1J Icelandic stiff sedge fens 500

L8.3 D4.261 Cottonsedge marsh-fens 40

L8.4 E3.416 Juncus Arcticus meadows 300

L8.5 D4.162 Boreal black sedge-brown moss fens
900

L8.6 D4.162 Boreal black sedge-brown moss fens

L8.7 D3.2 Aapa mires 50

L8.8 D3.1 Palsa mires 70

L8.9 D4.163 Icelandic black sedge-brown moss fens 3200

L8.10 D2.2933 Icelandic Carex rariflora alpine fens 400

L8.11 D2.26 Common cotton-grass fens 700

L8.12 D4.163 Icelandic black sedge-brown moss fens 70

L8.13 D2.332 Basicline bottle sedge quaking mires 1300

L8.14 D5.21B Icelandic Carex lyngbyei fens 200

L12.1 C2.1431 Geothermal wetlands 3
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 » Table 4. Specially Protected Nature Areas (SPNAs) in Arctic northwestern Russia.

Zone Location SPNA Description

High Arctic tundra Franz Josef land Zemlya Fransa-
Jozefa Federal 
Zakaznik

Situated on 196 islands, protects a considerable area of 
the northern tundra island ecosystems with peat.

Northern hypoArctic 
tundra

Nenetsky 
autonomous 
okrug

Nenetsky 
Zapovednik

Pechora-Timan plain, >200,000 ha palsa mires, (coastal) 
tundra with shallow peat, some fuscum raised bogs, 
transitional willow-sedge Sphagnum and lichen mires, 
and salt, brackish, and freshwater marshes

Northern hypoArctic 
tundra

Nenetsky 
autonomous 
okrug

Nenetsky 
Zakaznik

Pechora-Timan plain, >200,000 ha palsa mires, (coastal) 
tundra with shallow peat, some fuscum raised bogs, 
transitional willow-sedge Sphagnum and lichen mires, 
and salt, brackish, and freshwater marshes

Southern hypoArctic 
tundra

Murmansk oblast Murmansky 
tundrovyj

300,000 ha paludified tundra, aapa mires, palsa mires, 
and sedge fens

Forest-tundra subzone Murmansk oblast Tulomski Federal 
Zakaznik

6,740 ha aapa mires, raised bogs (fuscum etc), sedge fens, 
sloping fens, and paludified coniferous forests

Forest-tundra subzone Murmansk oblast Kandalakscky 
Zapovednik

2,033 ha open and forested raised bogs, brackish 
marshes, spring fens, and sloping fens

Northern taiga subzone 
(mountains of Kola pen.)

Murmansk oblast Laplandsky 
Zapovednik

22,274 ha raised bogs, aapa mires, sedge and sloping 
fens, and coniferous paludified forests

Norway
No overall national wetland inventory for Norway has been 
conducted, but databases exist for some wetland types, for 
example, river deltas (http://elvedelta.miljodirektoratet.no/).. 
In some reports, such as one on vegetation, data is taken from 
National Atlas of Norway (Moen, 1999). Although some data 
aggregated for the entire country is available (Bathelsem et 
al., 2015; Norwegian Environmental Protection Agency, 2018), 
they contain little information pertaining specifically to the 
Arctic areas of Norway. 

Ecological classification of mires in Norway follows the 
Fennoscandian tradition (e.g. Barthelmes et al. 2015, Sjörs 
1948, Moen 1995), separating between ombrotrophic 
(bog) and minerotrophic mires (fen) (Moen, 2015). In one 
example from the Norwegian Arctic, Hofgaard and Myklebost 
(2014) reported on changes in Ferdesmyra (Øst-Finnmark). 
Ferdesmyra is a ca. 15 km2 peatland area with palsa formations 
in restricted parts of the area. Palsa formations, thermokarst 
ponds and erosion areas were analyzed in 2008 and 2013 
with regards to size, thaw depth and location, by the use of 
analyses along nine permanent sampling lines. All palsas 
registered and analyzed in 2008 are at a late stage of decay 
and mean thaw depth has increased with 35 cm (from 95 to 
131 cm). The palsa recession in Ferdesmyra is a result of a long-
term process in accordance with the on-going climate trend 
towards warmer and more humid conditions. 

Russia
No national inventories for Russia were identified. Some 
information on Russian wetlands was identified in two 
sources: Mires and Peatlands of Europe (Joosten et al., 2017), 
and the Atlas of high conservation value areas, and analysis 
of gaps and representativeness of the protected are network 
in northwest Russia (Kobyakov and Jakovlev, 2013). However, 
these sources cover only European Russia.

Russian areas within the CAFF boundary include the following 
vegetation zones 1) tundra with 1.1) polar subzone (high 

Arctic tundra); 1.2) northern subzone (Arctic tundra); 1.3) 
middle subzone (northern hypoArctic tundra); 1.4) southern 
subzone (southern hypoArctic tundra); and 2) taiga zone with 
2.1) forest-tundra subzone, and 2.2 Northern taiga subzone. 
Federal Specially Protected Nature Areas (SPNAs) from most 
of these zones are shown in Table 4. The designation of SPNAs 
is the main instrument of mire protection in Russia (Sirin et al., 
2017). 

Sweden
The Swedish national wetland inventory (VMI) surveyed the 
wetlands of Sweden below the alpine region over a 25-year 
period beginning in the mid 1980s (Gunnarsson and Löfroth, 
2009). In total 35,000 sites, corresponding to an area of 4.3 
million hectares, or 10% of the land area of Sweden were 
included. However, only a small fraction this area lies within 
the CAFF border. 

In VMI wetlands were defined as “…areas where water table for 
the main part of the year is close below, at or above the ground 
level, including vegetation covered lakes. A site is called a 
wetland when at least 50% of the vegetation is hydrophilic, i.e. 
water loving. An exception is periodically flooded shores along 
lakes, seas and rivers, which are classified as wetlands despite 
a lack of vegetation” (Gunnarsson and Löfroth, 2009).  During 
remote sensing analysis, all wetlands were categorized as one 
of 47 wetland types used by the VMI survey. These wetland 
types all have Swedish names although they are in line with 
international terminology (Ruuhijärvi, 1983; Botch & Masing, 
1983; National Wetlands Working Group, 1988; Moen, 1999). 
The spatial distributions of the different wetland types in 
Sweden were used as the basis to delimit five new mire-type-
regions in Sweden. Within the CAFF area three regions occur: 
the alpine-mire-region, the palsa-mire-region, and the aapa-
mire-region (Figure 3). These regions align well with the mire-
type regions in Norway and Finland (Gunnarsson and Löfroth, 
2009). A selection of variables registered in the VMI data base  
(http://www.norbalwet.org/our-wetlands/sweden/) is shown 
in Table 5.



11

 » Figure 3. Mire-type regions in northern 
Sweden. Red line indicates the CAFF 
border. Modified from Gunnarsson and 
Löfroth (2009).

 » Figure 4. Distribution of Palsa mires in 
Sweden. Modified from Backe (2014)

More recently, a mapping of palsa mires in Sweden was 
conducted in 2013 (Backe, 2014). The mapping was performed 
by aerial photo interpretation in a grid of squares (100 m x 100 
m). In each square, the percentage of palsas and water related 
to palsas was specified. A total of about 250,000 squares were 
mapped. 12,960 of these squares contain palsas (Figure 4). 
The total palsa area is 1977.30 hectares. 99.9 % of the Swedish 
palsa area is situated in the County of Norrbotten and the 
remaining 0.1 % in the County of Västerbotten. 47 % of the 

palsa areas are situated within protected areas, e.g. national 
parks, nature reserves and Natura 2000 sites. Vissátvuopmi, 
the largest contiguous palsa region in Sweden, containing 
13.8 % of its palsa area, is not protected. Ongoing climate 
change with higher temperature and increased precipitation 
means that palsa mires generally decrease in extent. However, 
some areas with local conditions favoring palsa growth have 
also been found during the mapping.
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Backe (2016) reported on an analysis assessing the distribution 
of wetlands with high nature values and wetlands with a high 
degree of disturbance. The aim of the analysis was to create 
a planning tool for restoration of wetlands in the form of one 
(1) data layer summarizing the nature values and disturbances 
which can used for example to identify:

 ► areas with high nature values regardless of degree of 
disturbance

 ○ with the purpose to maintain nature values
 ► areas with low nature values and high degree of 

disturbance 
 ○ with the purpose to enhance nature values

It was also designed to be easily updated with new information. 
A scoring system based on number, area, or length of various 
nature-value categories and disturbance categories was 
elaborated, and scoring was performed for 1x1 km squares. 
One of the outcomes is shown Figure 5. The area within the 
CAFF boundary is dominated by wetlands with high nature 
values whereas the wetlands outside the boundary generally 
are disturbed to a high degree.

 » Table 5. A selection of data entered into the VMI database (Gunnarsson and Löfroth, 2009).

Variable Comment Remote 
sensing

Field 
investigation

Type of conservation plan X

Type of protection X

Location X

Altitude X

Occurrance and size of waterbody 1) > 10 m, 2) 2-10 m, 3) < 2 m wide. X

Influence of water body X

Degree of disturbance 6 categories X

Type of disturbance According to code lists X

Wetland area (ha) X

Fraction surface water (%) 6 classes X

Fraction solid ground (%) 6 classes X

Type of morphology According to code lists X X

Type of hydrology 3 categories X X

Type of vegetation According to code lists X

Type of forest 1) decidous, 2) coniferous, 3) mixed, 4) alder X X

General description Free text X

Species recorded According to code lists X

Frequency of occurrance 1) rich, abundant, 2) several individuals, 3) a few individuals X

Characteristics of occurance Flora: 1) dominating, 2) not dominating; Fauna: 3) breeds, 
4) observed, 5) occasional presence 

X

 » Figure 5. Map showing scores for 
nature values and disturbance. Red line 
indicates the CAFF border. Modified from 
Backe (2016).
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United States of America
https://www.

 » Figure 6. Classification 
hierarchy of wetlands 
and deepwater habitats, 
showing Systems, 
Subsystems, and Classes. 
The Palustrine System does 
not include deepwater 
habitats. From the 
Federal Geographic Data 
Committee (2013).
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The FWS provides stewardship for the wetlands data that 
comprise the Wetlands Layer of The National Spatial Data 
Infrastructure and makes these data available to the public 
via the Wetlands Mapper (US Fish and Wildlife Service, 2016). 
This information is intended to promote the understanding 
and conservation of wetland resources through discovery and 
education as well as to aid in resource management, research 
and decision making. The wetlands displayed on the Wetlands 
Mapper show wetland type and extent using a biological 
definition of a wetland. Figure 7 shows the extent to which 
Alaska has been mapped. Although the wetland inventory 
data mapping has been completed for the contiguous U.S., 
only approximately 40% of Alaska has National Wetlands 
Inventory geospatial data and the initial maps are not 
continuously updated.

Clicking on a polygon or point in the Wetlands Mapper will 
display a pop-up box containing information about that 

feature. This box contains the following information:

Classification – series of letter and number combinations 
that have been developed to adapt the wetland and riparian 
habitat classification system to map form. The classification 
code can be decoded. To give an example, the description for 
code PEM1/SS1B is displayed in Table 6

Wetland Type – general description of the wetland or riparian 
type

Acres – area for the selected polygon

Image Date(s) – date of imagery used to conduct the mapping 
in that area

Project Metadata

 » Table 6. Decoding the classification code PEM1/SS1B (from Wetlands Mapper).

Code 
element

Description

P System PALUSTRINE: The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, persistent 
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to 
ocean-derived salts is below 0.5 ppt. It also includes wetlands lacking such vegetation, but with all of the following 
four characteristics: (1) area less than 8 ha (20 acres); (2) active wave-formed or bedrock shoreline features lacking; 
(3) water depth in the deepest part of basin less than 2.5 m (8.2 ft) at low water; and (4) salinity due to ocean-
derived salts less than 0.5 ppt.

EM Class EMERGENT: Characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and lichens. This 
vegetation is present for most of the growing season in most years. These wetlands are usually dominated by 
perennial plants.

1 Subclass Persistent: Dominated by species that normally remain standing at least until the beginning of the next 
growing season. This subclass is found only in the Estuarine and Palustrine systems.

SS Class SCRUB-SHRUB: Includes areas dominated by woody vegetation less than 6 m (20 feet) tall. The species 
include true shrubs, young trees (saplings), and trees or shrubs that are small or stunted because of environmental 
conditions.

1 Subclass Broad-Leaved Deciduous: Woody angiosperms (trees or shrubs) with relatively wide, flat leaves that are 
shed during the cold or dry season; e.g., black ash (Fraxinus nigra).

B Water Regime Seasonally Saturated: The substrate is saturated at or near the surface for extended periods during 
the growing season, but unsaturated conditions prevail by the end of the season in most years. Surface water is 
typically absent, but may occur for a few days after heavy rain and upland runoff.
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 » Figure 7. Areas in Alaska mapped for wetlands. Red line indicates the CAFF border. Modified from https://www.fws.gov/wetlands/data/Mapper.html.

In addition to the Wetland Mapper, the FWS also publishes 
Status and Trends reports, in which they provide estimates 
of wetland extent, type, and change specific to different time 
periods, ranging from the 1700’s to 2009. Reports are currently 
being produced on a decadal basis. They are intended to 
educate policy-makers and the public on the status of the 
Nation’s wetlands and potential causes of wetland change. 
According to the report on wetlands in Alaska (Hall et al., 
1994) Alaska encompasses an area of 403,247,700 acres, 
including offshore areas involved in the study. Total acreage 
of wetlands is 174,683,900 acres or  43.3 %of Alaska’s surface 
area. Deepwater habitats cover an additional 29,870,400 acres, 

or 7.4 %of Alaska’s surface area. Over 88 % (154,917,300 acres) 
of Alaska wetlands are under public management. Palustrine 
scrub/shrub wetlands are extensive. They cover 114,510,100 
acres, which is almost two-thirds of Alaska’s wetlands. While 
widespread wetland losses have been relatively low in Alaska, 
specific localities have sustained significant losses (Alaska 
Dept. of Natural Resources 1993).

The data in Hall et al. (1994) is further broken down into regions 
of Alaska, providing data specific for the Arctic and western 
Alaska (areas more likely to be within the CAFF boundary).

Discussion
Most Arctic countries have conducted wetland inventories 
at national and/or regional levels. In some countries (U.S. 
and Canada) the inventories are on-going projects and are 
continuously updated. In other countries (e.g. Iceland) the 
national inventory has been completed fairly recently. In 
Sweden the national wetland inventory is older, but regional 
updates have been carried out. Some of the regional updates 
(not only in Sweden) have targeted specific wetland types 
(e.g. palsa mires in Sweden and Norway). In many cases the 
inventories include data on disturbances such as drainage.

Each Arctic State uses its own definition of wetlands and 
has developed its own frameworks for wetland inventories 

and classifications of wetlands. In the Nordic countries the 
classifications are comparable. Wetland classifications in 
the USA, Canada and Russia are more disparate. No country 
has used the wetland definition formulated by the Ramsar 
Convention or has fully adopted the framework for wetland 
inventories developed by the Ramsar Convention.

The result of this overview of wetland inventories are in line 
with the work by Finlayson and van der Valk (1995), who 
analyzed and compiled wetland inventories and wetland 
classifications across the globe. However, an updated analysis 
for the Arctic countries is likely to provide deeper and useful 
insights into the status of Arctic wetlands.
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Scoping literature review
This section includes a review of relevant scientific/academic 
literature. Grey literature, i.e. reports that have not been peer 
reviewed and published in academic journals, are dealt with 
in the section on socio-ecological aspects of Arctic wetlands.

Searches
Searching academic literature was conducted using the 
Web of Science, a platform containing multiple databases. 
In this search the Core Collection, a broad bibliographic 
database that encompasses a representative sample of 
the scientific peer reviewed literature, was included. The 
following search string was applied to the field Topic, 
which includes title, abstract, and keywords: 

(Arctic OR sub?Arctic OR tundra OR taiga) AND (wetland 
OR mire OR peatland OR bog OR fen OR marsh)

The question mark in the search string is a wild card and 

represents exactly 0 or 1. This broad search string was 
designed to capture all research on Arctic wetlands regardless 
of studied subject area or measured outcome. 

Article screening and study inclusion 
criteria
All articles reporting on studies of Arctic wetlands within the 
CAFF boundary (Figue 8) were eligible for inclusion in the 
scoping review. The CAFF area is shown in Figure 8. CAFF 
Boundary (https://geoportal.Arctic-sdi.org/). In cases where it 
was not clear from the abstract whether the location of the 
study was inside the CAFF boundary the article was included.

Forty percent of all articles were screened based on title and 
abstract. Each article was coded for eligibility, and each 
eligible article was coded with one studied driver (i.e. 
environmental change or pressure) and one or more studied 
(or measured) outcomes. 

 » Figure 8. CAFF Boundary.
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 » Figure 9. 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.

Results of searching and screening
The search was conducted on the 27th November 2017 and 
yielded 2,132 unique hits, or search results. Of these, 854 
randomly selected articles (40%) were screened and coded. 
Forty-five % (383 articles) were excluded based on relevance 
criteria. The distribution of the included 471 articles across 
studied drivers and outcomes is shown in figure 9. The general 
pattern is similar to that after coding 20 % of the articles, 
indicating that it is likely to be valid also if all of the articles 
were to be coded (Figure 9). For this reason, and to save time, 
no further screening was conducted.

Key findings of the coding are that:

 ► Most studies on Arctic wetlands have investigated 
natural processes;

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

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

 ► The most studied environmental pressure 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; and

 ► Little research was found on effects of management 
interventions, e.g. restoration efforts and establishment 
of protected areas.

Findings of included studies
A full report of the study findings is provided in Appendix A. 
Below is a summary of the major focus of the included studies 
on 1)  features of Arctic wetlands (i.e. pure observational 
studies not related to any particular process, intervention or 
environmental change), 2)  natural processes, 3)  impacts of 
animals, and 4) climate change.

Features of Arctic wetlands
The focus in observational studies on features of Arctic 
wetlands has been on how biodiversity. Biodiversity supports 
essential ecosystem functions that are key to human well-
being. The ongoing global biodiversity decline is a threat to 
human well-being, particularly in developing countries. There 
is, however, a high potential for mitigation measures aimed 
at reducing human pressure and impacts on biodiversity and 
this represents an important field of research. The studies 
cover a broad range of topics related to biodiversity in Arctic 
systems. They have generally tried to answer questions such 
as those below: 

 ► How would short- and long-term climate conditions 
alter diversity, richness and composition of habitats in 
Arctic and sub-Arctic regions?

 ► To what extend could changes in vegetation 
communities induced by environmental conditions 
remain in the system? 

 ► What is the cost of climate induced changes for the 
community’s resilience to multiple sequential extreme 
events?

 ► What are the interactions between climate change, soil 
characteristics, organic matter and nutrient availability, 
invertebrates/shorebirds/microbial communities?

 ► How is the performance of conservation plans? How 
can these plans be improved regarding controlling 
processes within Arctic and sub-Arctic wetlands?

 ► How could predators affect fauna and flora 
communities in Arctic and sub-Arctic regions?

 ► What are the best predictors of wetland occupancy by 
vegetation and shorebirds? 

 ► What are the unique vegetation species/habitat types 
as indicators in each region to monitor long-term 
climate or human-induced changes?

 ► To what degree are soil microbial communities and 
ecosystem processes interlinked?

 ► What are the diversity and distribution patterns in 
lichen species/willow-characterized tundra vegetation?
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Natural processes
Concerning natural processes in Arctic wetlands, the most 
studied topics are a) GHG emission/uptake, b) hydrology, and 
c) biogeochemical cycling. Hydrology has been studied more
frequently in recent years, whereas GHG emission/uptake has
been studied more consistently.

a) GHG emission/uptake
High latitudes are experiencing effects of climate change
including warming, degrading permafrost, and altered
hydrology. Climate warming in boreal and Arctic regions will
likely be twice the global mean (Serreze and Barry, 2011), and
GHG fluxes could increase in the future due to these changes.
Reviewed research focused on the following questions:

► How can the carbon balance in Arctic regions be
affected by spring energy and water fluxes?

► What are the spatial and temporal patterns and
variations of net ecosystem CO2 exchange (NEE) and
CH4 emissions during the growing and cold seasons?

► How can observation, modeling, and estimation of CH4
emissions be improved?

► What are the interactions between global warming
(drier conditions), physical and environmental
parameters, ecosystem respiration, and carbon balance
(net ecosystem CO2 exchange (NEE) and CH4 emission)
in Arctic regions?

b) Hydrology
The impacts of wetlands on water storage and distribution,
and on water quality are considerable. Studies investigating
these impacts have considered the following questions.

► How to develop the monitoring of discharge and
water chemistry in the Arctic to reliably detect the
spatiotemporal distribution of the most severe
changes?

► How has the ability of climate change projections
to assess and inform adaptation planning about
forthcoming water cycle changes evolved between the
two successive generations of climate modeling, from
the IPCC Third Assessment Report (TAR) and the AR4,
for the pan-Arctic drainage basin and its major river
basins?

► What is the large-scale contribution of wetlands to total
pollutant retention in the landscape?

► What are the permafrost effects on the different water
flow and water storage components of the terrestrial
water cycle in permafrost environments?

► How do temporal fluctuations affect forward and
backward water travel time distributions when
combined with spatial variability?

► How have interface flow and sea intrusion in coastal
aquifers responded to different scenarios of sea-level
rise?

► How can hydrological and hydrogeological conditions
affect the exchange and flow paths between deep and
shallow groundwater?

c) Biogeochemical cycling
Northern peatlands contain vast stores of organic matter in
the form of organic carbon, nitrogen, and phosphorus. Both
terrestrial and aquatic productivity are typically nutrient limited 
in tundra ecosystems, linking nitrogen and phosphorus cycles 

and transport with carbon cycling. Biogeochemical processes 
and an increased supply of nutrients may be coupled with 
more efficient nitrogen and phosphorus transport in runoff 
due to hydroclimatic change. Evaluations of such impacts 
of biogeochemical process in Arctic regions have aimed to 
answer the following questions:

► What is the nitrogen, carbon, and iron isotopic
signature in the sub-Arctic soils and stream?

► What is the abundance of carbon, nitrogen and
phosphorus content of plants in sub-Arctic regions?

► What are the interactions between ground frost, runoff,
and biogeochemical transports (carbon and nitrogen
exports) in Arctic and sub-Arctic regions?

► What are the effective factors on the ratio of organic
matter uptake by plants?

► What are the dynamics of both soluble organic and
inorganic nitrogen/carbon?

► What are the biogeochemistry indicators of
environmental changes occurring in the boreal zones?

Impacts of animals
The most studied outcome of environmental pressure from 
animals is plant performance. Herbivory and climate are 
key environmental drivers, shaping plant communities and 
ecosystems at high latitudes. They can influence several 
aspects of plant communities, including plant populations, 
species assemblages and diversity, and ecosystem processes. 
Most of the research in this context has focused on lesser snow 
geese in Canadian Arctic systems due to their serious negative 
or sometimes positive effects. The main questions that have 
been addressed are: 

► What are the interactions between herbivores, plant
growth and productivity, nutrient dynamics, soil
temperature and moisture, and climatic factors in
grazed and un-grazed Arctic regions?

► How is grazing affecting the net primary production
and nutritional quality of forage in short-term and long-
term in salt marsh systems? And what is the reversibility
of these changes?

► What are the patterns of change in plant cover and
in soil and ecosystem properties associated with the
effects of herbivore foraging?

► How is the seasonal partitioning of foraging conditions,
resource use, and constraints influencing the growth of
Arctic plants and soil microbes?

► What are the effective factors on plant growth response
to grazing?

► What are forage characteristics affecting usage by
grazers?

► How would grazing system respond to global changes,
as degradation or catastrophic droughts, will affect
vegetation structural heterogeneity?

► Can forage species access inorganic nitrogen when it is
added at concentrations reasonable in grazed areas?

► Can Arctic plants interfere with nutrient cycling and
prevent a direct fertilizing effect of herbivore feces on
vascular plants?

► What are the main characteristics of habitat used in
flyways during herbivore migration?
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Climate change

a) Vegetation and change

►

►

►

►

►

►

b) GHG emission/uptake

►

►

►

►

►

c) Permafrost thawing

►

►

►

►

Social-ecological aspects of Arctic 
wetlands

Sámi reindeer herding
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Definition of wetland
The Sámi language and terminology contains detailed 
information about the wetlands’ characteristics and uses 
(Blind & Kuoljok 2012, 2015).Wetlands are defined differently 
depending on their humidity, shape, size, surroundings and 
location in the landscape. These characteristics provide 
information about the most suitable ways of using wetlands 
areas, and when to do so. Additionally, the characteristics of 
the wetland give information of how the ground will respond 
to weather changes and how it will affect the potential to use 
it. A holistic approach is therefore important because of the 
multiple factors that contribute to a wetlands’ value.

The value and use of wetlands
The use and values of wetlands within Sámi reindeer herding 
are dependent on multiple factors and vary both over the 
course of a year and between years. In general, the wetlands 
are important as pasture, resting areas, gathering places and 
migration routes. What the wetland provides depend on its 
size, shape, humidity, surroundings and location. In some 
areas the wetlands are important as calving ground and for 
haymaking.6 Wetlands provide a natural open space in the 
landscape that provide a good overview of the reindeer herd. 
They also provide a cooling area and haven from insects. 
the ways a wetland is used depend on the reindeer herding 
district’s total area, the wetland’s characteristics, connectivity, 
surroundings, level of industrial intrusion, season, weather 
and snow condition (Blind & Kuoljok 2015).

Planning for land-use within Sámi reindeer herding is 
important to ensure high quality and access of food resources. 
Unpredicted weather changes can cause wetlands to be 
unavailable as grazing ground and it is therefore important 
to have access to large areas with heterogeneous landscapes 
(Blind & Kuoljok 2012, 2015; Tunón et al 2012).

Studies have shown that reindeer trampling and grazing can 
promote biodiversity (Middleton et al 2006). Changes in land-
use caused by external factors, such as industries or weather 
changes, can therefore alter the level of disturbance and hence 
the species composition. Decrease of reindeer grazing and 
trampling can therefore cause biodiversity loss but also loss 
of biological cultural values (Axelsson Linkowsky 2012). Most 
research in Sápmi is from areas where the reindeer migrate to 
the mountains during summer, i.e. mountain reindeer herding. 
Wetlands that are used more frequently the whole year, i.e. in 
forest reindeer herding districts, are less well-documented 
(Blind & Kuoljok 2012, 2015).

Changes in nature can be  combination of external factors as 
e.g. climate change and the on-going land-use. Understanding 
the history and on-going land-use of wetlands areas is 
therefore decisive for identifying the effects of e.g. climate 
change and the effect of changes in land-use (Karlsson et al 
2007; Axelsson Linkowsky 2012).

A large vegetation inventory conducted by Warenberg 
(1997) (see also Axelsson Linkowsky, 2015) of the species on 
wetlands showed that almost half of the reindeer’s preferred 
forage species are found in wetlands. In some areas the land-
use has changed since the inventory was conducted, hence 

6. More common in forest reindeer herding districts

a re-inventory of the same wetlands would be of interest 
to investigate the effects of changed land-use on wetlands 
(Axelsson Linkowsky 2015).

In the reviewed reports (Blind et al 2012; Tunón et al 2015) the 
focus was on Sámi reindeer herding and the reindeer, hence, 
other uses of wetlands in the Sámi culture were not described 
in detail. Apart from pasture and migratory routes, wetlands 
have been used for milking the reindeer, haymaking (Blind 
& Kuoljok 2015; Karlsson & Constenius 2005; Olsson 1992), 
collecting material to lavdnjegoahti7, berries and collection 
of carex for shoe insulation (Inga & Sunna 2013). Since the 
lifestyle of the Sámi people has been modified over time, 
some activities and use of the land have disappeared or occur 
less frequently (Tunón et al 2012). While other activities have 
emerged, for example the use of terrain vehicles. Haymaking 
on wetlands is still practised in some areas even though 
the purpose and frequency may have changed. However, 
haymaking is more common in forest reindeer herding. Most 
documentation of reindeer herding is from mountain reindeer 
herding areas and it is therefore important to expand the 
knowledge on wetland use in forest reindeer herding areas.

Conflicting interests
Large areas with good connectivity are vital for the Sámi 
reindeer herding (Tunón et al 2012; Blind et al 2015). The value 
of wetlands is determined by its characteristics but also by the 
surrounding landscape and connectivity between wetlands. 
Different activities claiming land area by constructions or via 
disturbance as movements and sound, such as dogsledding 
and snowmobiles, impact the reindeer negatively. Disturbance 
in the grazing area can cause the reindeer to avoid good 
grazing grounds. For example, logged areas in connection to 
wetlands can affect the potential to use the wetland when the 
alternative food resources and shelter is removed. This causes 
the wetlands to be threatened both directly and indirectly. 
It is therefore important to have a holistic approach to the 
effects on wetlands caused by industrial- and other activities’ 
expansion and intrusion of land area.

Bridging knowledge systems (with 
the Sámi as a case example)

The scoping literature review conducted in this project is 
primarily based on scientific knowledge reported in the 
academic literature. However  indigenous and local knowledge 
systems, as well as knowledge from practitioners and 
ecosystem managers, developed through experimentation, 
adaptation, and co-evolution over long periods of time can 
also provide valid and useful knowledge (Tengo et al., 2014). 
Knowledge within these indigenous and local knowledge 
systems has been documented in writing to some extent, but 
more often it is transmitted orally and through practice.

Efforts to utilize indigenous, local knowledge and scientific 
knowledge in an Arctic context include, for example, studies 
on the relationship between Arctic sea ice and climate change 
(Laidler, 2006), ecology of Arctic Fox and Snow Goose in 
Nunavut, Canada (Gagnon and Berteaux, 2009), and the effect 

7. Lavdnjegoahti is the Sámi word (northern dialect) for Sámi dwelling 
covered with peat. 
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Stakeholder engagement 
and identification of 
knowledge needed for policy 
recommendations

Knowledge needs discussed at the 
Akureyri Workshop

on their work or involvement in 
management of Arctic wetlands, addressing one or more of 
the following questions:

https://arctic-council.org/index.php/en/about-us/permanent-
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Following a general discussion after the presentations it was 
agreed that the following issues should be addressed:

 ► 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.

 ► 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 beneficial to identify and analyze some 
good examples where impacts have been minimized.

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 
beneficia if focused on useful lessons, potential synergies, and 
insights about how those diverse 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. This 
will be accomplished by conducting case studies.

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 bean 
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, 

Canada, Alaska)
 ► Do decision makers use monitoring data, and if so, how?
 ► Differences between wetlands in remote areas and near 

urban areas, respectively
 ► General pan-Arctic overview on wetlands status. Such 

a study could draw on work carried out in the Arctic by 
Ramsar

 ► Flyways, connections between Arctic wetlands and 
global climate

A tentative template was developed during the workshop, 
and to test the template information about the Pasvik case 
was entered. The idea is that the template (see Phase 2 Draft 
Workplan in Appendix D) 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. It is unlikely that this 
need can be fully addressed in a short period of time. 
However, activities such as organizing a side event at 
the next Ramsar CoP and CBD CoP (Oct 21-29 and 10-22 
respectively) could be helpful.

 ► Social-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 differences 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.

 ► 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 

Knowledge needs identified by the Sámi 
Council
The Sámi Council suggests a method development to ensure 
that historical and current land-use is included in academic 
research. As part of the process we need to expand material 
from areas with more frequent use of wetlands, i.e. Sámi 
forest reindeer herding areas, and document other land-use 
activities, such as calving ground, haymaking and material 
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Summarized below is an overview of key legal instruments 
that substantially impact wetlands in the Arctic and elsewhere, 
beginning with two international agreements of particular 
importance to CAFF. 

RAMSAR
The Ramsar Convention on Wetlands, considered the first 
modern intergovernmental environmental agreement, has 
now been in force for over 40 years. The Ramsar Convention 
broadly defines freshwater wetlands (saltwater wetlands are 
defined separately) to include marshes, peatlands, floodplains, 
rivers and lakes. Human-made “wetlands”, such as waste-water 
treatment ponds and reservoirs are also included. The Ramsar 
Convention 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 benefits they provide to 
people. Wetlands have proven especially vulnerable to human 
impacts, undermining many of the important ecosystem 
services they provide. For example, habitat loss from declining 
wetlands is an important contributor to the decline in 
biodiversity.

The emphasis on local, regional and national actions is 
especially important. The Ramsar Convention strategy entails 
protected sites designated by national governments as 
Ramsar sites, with actions 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 wetlands 
ecosystems. 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. 
In addition, the shift to an ecosystems-based approach to 
wetlands protection extends the consideration of actions 
needed from the target of wetlands to include land use, which 
clearly impacts the health of wetlands (Finland 2016).

As one example, Finland published its Ramsar Wetlands Action 
Plan 2016-2020 in 2016 (Finland 2016), outlining general 
and specific goals, expected funding sources, and listing 
societal actors (“wetlands actors”) that have collaborated 
in developing the plan and are expected to be engaged 
in its implementation, and specifying their roles.  Finland’s 
plan notes that the Nordic countries have an especially 
important role regarding mire habitats, based on the fact 
that a disproportionately large portion of the world’s mire 
habitats are found in the Nordics’ territory. As is the case with 
Finland, each of the signatory countries has developed its own 
Wetlands Action Plan for the period leading up to 2020, which 
provides guidelines for the implementation of Ramsar within 
each of the Nordic countries.

Also noted in the Wetlands Action Plans is the fact that Ramsar 
links with the Aichi Biodiversity targets that are part of the 
Convention on Biodiversity. As just one example, Finland’s 
plan notes several national-level laws: the Water Act, the 
Forest Act, the Environmental Protection Act, and the Land 
Use and Building Act. These national-level regulations are 
required or influenced by other agreements at scales above 
the national level such as the Convention on Biodiversity, the 

EU Water Framework Directive, the Habitats Directive, and 
more.  This means that in practice, many different agreements 
and legislated measures intersect at the regional and local 
level where actions are taken in practice, and where decisions 
about conservation, protection and use are balanced against 
one another in concrete terms. 

Convention on Biodiversity (CBD)
CAFF’s Arctic Biodiversity Assessment (2013:28) notes that 
“although freshwater ecosystems are abundant in the Arctic, 
they do not generally support the levels of bio-diversity 
found in more southerly regions.” Nevertheless, the Arctic is 
home to a diverse range of organisms with highly specialized 
adaptation strategies that enable them to cope with the 
extreme environmental conditions in which they exist.

Developed under the United Nations Environment Program 
(UNEP), the Convention on Biodiversity (CBD) is another 
agreement with a long history, having come into force in 
1993. As of 2016, all countries except the U.S. have ratified 
the CBD, making 196 parties to the legally binding treaty 
(195 States plus the European Union). Two core goals of the 
CBD that are intertwined with wetlands are the protection of 
biodiversity (and thereby habitat that supports biodiversity) 
and sustainable use of elements of biodiversity (CBD 2017).

Implementation of the CBD is via national-level planning and 
management through a National Biodiversity Strategies and 
Action Plan. The preparation of these plans is a requirement 
of the CBD and the intention is that the strategies should be 
mainstreamed into all planning and undertakings in other 
sectors where activities have potential impact on biodiversity. 
Under the auspices of the CBD, a Strategic Plan for Biodiversity, 
including the Aichi Biodiversity Targets, was negotiated for 
the 2011-2020 period. The Parties agreed to translate this 
overarching international framework into revised and updated 
national biodiversity strategies and action plans within 
two years. One tangible outcome of this agreement was an 
agreement that the fifth national reports, due as of 31 March 
2014, should focus on the implementation of the 2011-2020 
Strategic Plan and contribute to achieving progress towards 
the Aichi Biodiversity Targets. 

European Union (EU) Water Framework Directive 
(WFD)
Several measures adopted by the EU provide protection for 
wetlands. While Sweden, Denmark and Finland are members 
of the EU, Norway and Iceland in most instances also 
implement EU Directives by virtue of their membership in the 
European Economic Area and other relevant arrangements 
(Hojem 2015). Although the regulatory regimes of the 
Nordic countries do differ, strong commonalities are rooted 
in regional-cultural similarities of the Nordic countries and a 
long history of Nordic cooperation. In addition to the Water 
Framework Directive (Directive 2000/60/EC), the Habitats 
Directive (Council Directive 92/43/EEC), and the Birds Directive 
(Directive 2009/147/EC) also seek to improve conservation 
and management of important aspects of wetlands. As the 
Water Framework Directive (WFD) has the most far reaching 
impacts and to some extent overlaps the other measures, only 
the WFD is discussed here.  

The WFD (Directive 2000/60/EC) has been characterized as “one 
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