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The International Union for the Conservation of Nature (IUCN) 
is a global organisation, providing an influential and au-
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Committee UK Peatland Programme promotes peatland resto-
ration in the UK and advocates the multiple benefits of peat-
lands through partnerships, strong science, sound policy and 
effective practice. 

The Commission on Ecosystem Management (CEM) is one of 
IUCN’s six scientific Commissions. CEM is a network of volun-
teer experts, numbering close to 1,000, from around the world 
working on ecosystem management related issues, for example 
climate change adaptation, disaster risk reduction, Red List of 
Ecosystems, fisheries and ecosystem restoration and services. 
The Commission works closely with other IUCN Commissions, 
regional offices and global thematic programmes. 

A Peatland Thematic group has been established within the 
IUCN CEM: http://www.iucn.org/about/union/commissions/cem/
cem_work/peatland_ecosystems/

The IUCN CEM Peatland Thematic Group’s work aims to high-
lighting the benefits of peatland ecosystems and explore new 
funding opportunities for peatlands based on ecosystem ser-
vices.  The group will encompass a truly international network 
of experts to share good practice build consensus on science 
and encourage national strategies for action to deliver peatland 
conservation and restoration.
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fOrewOrd  

in the nineteen sixties – when i was at primary school – my teacher would tell me how well we did in  
the netherlands when we exploited those ‘good-for-nothing’ peat-moors for their fuel, and how excel  - 
lent it was that our forefathers, a century earlier,  made the moor-soils productive after peat-exploitation.  
my teacher came from such a converted peat-land and so we believed him. a classic win-win situation! 
fifteen years later – at university – my professor cited the fate of peat-bogs in florida where american  
entrepreneurs drained large areas to grow horticultural crops. this was a productive system while the  
peat decomposed. Once the peat was finished, they would move on to the next area to be drained.  
again a win-win situation? we know better now, don’t we? 

in many places of the world peat lands are still exploited and drained on a large scale to satisfy short-term 
demand to the detriment of long-term benefits. Apart from nature-conservation values whose importance  
we should not underestimate even if they are difficult to capture in monetary terms, we have ample proof of 
the importance of peatlands for the delivery of such services as the provision of good quality drinking water.  
in kenya and uganda peatlands regulate the micro-climate in the valleys where they occur, elsewhere they 
provide essential habitat for fishes during their life-cycles and the list goes on. In more recent times, the  
importance of peatlands to combat climate change has been widely recognized. but do we act accordingly?

the international union for the conservation of nature has developed an ambitious 4-year Programme 
which includes the conservation and restoration of peatlands, giving them a prominent place on the inter-
national agenda as an example of nature based solutions . under the inspirational leadership of peatland 
champions, within the iucn-uk national committee Peatland Programme, work has been carried out to 
identify the  lessons to be learned from the wide array of peatland projects around the globe. these  
projects illustrate key principles for ecosystem management. the results from ongoing peatland restoration 
projects in particular demonstrate that we can actually do something against degradation of ecosystems, 
reversing the downward trends and restoring  ecosystem functioning and the delivery of ecosystem products 
and services. such a message of hope is important, not only for peatlands but for all the other threatened   
ecosystems in our world, whether they are drylands, mangroves or rainforests. 

i am grateful to the iucn uk Peatland Programme team for establishing an active expert group on  
peatlands within CEM, that has become a jewel on our crown. This document, reflecting the outcome  
of a peatland conference in york in 2013, is proof of that. it makes good reading and will inspire much 
needed action around the globe.

Piet wit

chair of iucn’s commission on ecosystem management

restoration by wooden planks © liu lianzhong
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The challenge we face
Perhaps because so many of us are connected to peatlands in such indirect ways, it is easy to overlook  
their importance. around the world, peat has been removed for fuel and horticulture, and peatlands have 
been drained in an attempt to make productive agricultural land, often with only short term benefit. These 
damaging activities are unsustainable, destroy habitats for wildlife and can turn peatlands into a signifi-
cant source of Greenhouse Gases, which return to the atmosphere and contribute towards climate change 
(couwenberg et al. 2011). Peatland damage also compromises the many other peatland functions society 
relies upon, from their ability to help provide sustainable farming and water regulation, to their use for recrea-
tion. Global carbon dioxide emissions from damaged peatlands may exceed 2 Gtonnes (excluding emissions 
from peat fires and peat mining) (Josteen 2010). Much of this comes from drained peatlands, whose emis-
sions increased from 1 058 mton in 1990 to 1 298 mton in 2008 (> 20%), mainly from developing countries 
(notably indonesia, china, malaysia and Papua new Guinea). degraded peatlands pose a high risk and, 
ultimately, high cost to society.

What can we do?
it is imperative that we safeguard our remaining pristine peatlands, and do what we can to restore peatlands 
that have been damaged by human use. the fact that we are now able to repair peatlands does not mean 
we can justify damaging pristine areas. Peatland soils and the habitats and species they support have de-
veloped over millennia and while restoration can help recover ecosystem function, it cannot replace the full 
extent of what has been lost on a site in any meaningful timescale. more severely damaged sites cost much 
more to repair and there is a greater risk of failure to achieve a stable peatland ecosystem or its natural 
biodiversity. Peatlands have been identified as a priority for action under international agreements, such as 
the un convention on biological diversity (cbd) and the nagoya protocol, the un framework convention 
on climate change (unfccc) and its kyoto Protocol. each of these promote the protection and restoration 
of peatlands as a key contribution towards reaching biodiversity and climate targets. the challenge now is to 
turn these objectives into action. the impact of a changing climate, which will further degrade already dam-
aged peatlands, brings even greater urgency. 

With strong national and global political recognition of the benefits of peatlands, restoration and protection 
have increased in recent years. across the globe, dedicated groups and individuals are working to reverse 
the decline of peatlands, often developing innovative techniques for managing the land and engaging people. 
however,  to reverse peatland degradation at a global scale, a combination of public and private investment 
is likely to be needed.

the development of new funding sources for ecosystem services has begun with voluntary and compliance 
carbon markets aimed at climate change mitigation. Ongoing work is required to learn from peatland restora-
tion projects and quantify the benefits to help maximise the opportunity from such markets.

intrOductiOn

Peatlands evoke many different responses from people. for walkers, the mires of the australian alps or the 
flow country blanket bogs in scotland, represent a place of freedom and release where they can watch 
raptors soar. for turf-cutters on the west coast of ireland, they represent a way of life and the smell of a peat 
fire on a cold winter’s night. For an entrepreneurial German farmer, the fenlands of Brandenburg are a home 
to her herd of water buffalo and her family. for the businessman, the peatlands of indonesia represent a 
healthy return on investment, derived from the endless rows of oil palm that now dominate the landscape.

many of us have a less direct connection with peatlands that would be just as powerful, if we only knew how 
much our lives depended on them. Peatlands often form at high altitude, and so play a role in filtering and 
regulating the flow of water into streams and reservoirs. In the UK for example, the majority of drinking water 
comes from peatland catchments. The fenlands of Biebrza in Poland protect land from flooding and filter and 
purify water, whilst providing a home for internationally important wildlife, like the aquatic warbler. 

whether we realize it or not, we are all bound together with the future of our peatlands. the water-logged 
conditions of a healthy peat bog mean that plant material decomposes very slowly, and accumulates as 
peat soil. this process locks up carbon absorbed from the atmosphere by the vegetation that grows in these 
areas. in this way, peatlands have withdrawn vast amounts of carbon from the atmosphere over the past mil-
lennia, making them the world’s most efficient terrestrial carbon store (Joosten et al. 2013). a quarter of the 
world’s soil carbon is held in peatlands (around 550 Gtonnes of carbon). the boreal and subartic peatlands 
alone contain 2-3 times more carbon than the world’s tropical rain forests. healthy peatlands can continue 
absorbing carbon dioxide year after year, over millennia, and have a net cooling effect on the global climate. 
however, a loss of just 1.5% of the world’s peatlands is equivalent to all the carbon emissions humans create 
worldwide in a year. You can find out more about the benefits that society derives from peatlands in the next 
section.

What are peatlands and where are they found?

Peatlands are areas of land with a naturally accumulated layer of dead plant material (peat) formed  
under waterlogged conditions. found across the Globe from the tropics to the poles, and in at least  
175 countries, peatlands cover around 4 million km2 or 3% of the world land area (Joosten et al. 2009).

figure 1: Global distribution of peatlands map. 
Reproduced with kind permission from (Joosten 2009).

heather burn © north Pennines aOnb Partnership Burning fen biomass Moscow Russia © Jan Peters
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ecological condition, which retains their water holding capacity. degraded peatlands have greatly reduced 
resilience to climate change which is likely to lead to more rapid breakdown of the damaged ecosystem 
increasing carbon loss and reducing water regulating functions. Peatland wildlife, with its specialist plant 
and animal species will also have less chance of adapting to the changing climate in stressed, deteriorating 
and fragmented habitat conditions. maintaining peatlands in good condition and restoring damaged areas to 
recover their water balance is therefore a key and urgent climate adaptation action.

Restoring damaged peatlands is an urgent priority
While the use of drained peatland may bring significant short-term economic benefits for some people, the 
fact that it is inherently unsustainable clearly has long-term and wide spread socio-economic consequences. 
investment now in the conservation and restoration of peatlands and promoting land-use which maintains 
peatlands as a wet ecosystem will provide long term sustainable benefits for local communities and the world 
at large. 

the adverse impacts on climate change, biodiversity and water can continue long after the initial damaging 
activity has stopped, unless action is taken to recover the appropriate water levels. simply abandoning the 
past drained peatlands presents severe fire risk and further degradation, soil subsidence and erosion. The 
longer the delay in taking remedial action, the greater the damaging consequences of degraded peatlands 
and the more costly it becomes to repair. 

the disproportionately large consequences of peatland damage has been dramatically witnessed around 
the world. in southeast asia vast areas of drainage and deforestation of the natural peat swamp have given 
rise to extensive fires with smoke haze engulfing whole regions and reaching other countries. As well as the 
risk to human health, property and livelihood for millions of people the climate change impact of these fires 
has resulted in half the total global peatland emissions originating from this region. Estimates for the finan-
cial costs stretch into several billion dollars a year (murdiyarso et al. 2004). in russia, extreme hot weather 
in 2010 resulted in large fires covering around 2,000 km2, including areas around moscow, on peatlands 
that had been drained for agriculture and peat mining in the 1960s. in the uk, blanket peatlands which were 
extensively drained for agriculture between the 1940s and 1980s are causing drinking water quality problems 
which the uk water industry is having to spend several £million each year to address. 

rewetting and restoring damaged peatlands is a proven technology which has been adopted over several 
decades on different peatland types and a variety of land management conditions including agriculture, 
forestry and commercial peat mining (Parish et al. 2008, cris et al. 2011). different techniques exist for the 
variety of peatland conditions but the most important principles are to reverse the anthropogenic drainage, 
maintain the permanent water saturation of the peat body and to stabilize water levels in a way that supports 
the peat forming vegetation and associated peatland wildlife 

in extreme situations where the surface peat forming vegetation has been lost through clearance such as 
commercial peat mining or widespread erosion following combinations of pollution, fire, intensive grazing and 
drainage then attempts at revegetating are required in addition to managing water.

this document explores some of the examples of peatland restoration under different circumstances around 
the World in order to present an overview of the variety of benefits and inspiring ways in which peatland res-
toration can be delivered, and so avoid serious and costly consequences for society.

a new era fOr Peatlands 

as Governments around the world begin to recognise the importance and value of healthy peatlands, and 
the problems arising from their damage, a new era for peatlands is emerging. this is an era in which society 
recognises and values the wider benefits of healthy peatlands and only uses them in ways which allow their 
natural function to continue and wildlife to thrive. conserving the remaining natural peatland areas, repairing 
past damage and improved management are cost effective ways of helping address wider environmental 
problems, particularly climate change.

Peatland Ecosystem Services
Peatlands with their waterlogged and specialist environment hold a wide array of unusual and threatened 
wildlife and are important for the maintenance of global biodiversity. Peatlands are a priority under the 
convention on biological diversity and in the aichi targets which reinforce the need to conserve and restore 
them. with over 50% of the world’s terrestrial and freshwater wetlands represented by peatlands,  
the Ramsar Convention of 1971 has identified this ecosystem as internationally important. Less than 10%  
of the global peatland area however is included in the ramsar list of protected wetland sites. conserving 
peatlands therefore requires measures beyond environmental site protection law.

Peatlands are a prime example of nature providing solutions to wider environmental problems that threaten 
human well-being. as a long term carbon store they are hugely important in climate change mitigation remo- 
ving carbon from the atmosphere and storing it in the peat under waterlogged conditions. drained peatlands 
on the other hand are a significant source of carbon emissions with less than 0.3% of the land area giving 
rise to almost 6% of total global anthropogenic cO2 emissions. restoring drained peatlands by rewetting 
has been demonstrated to reduce greenhouse gas emissions and this is now an accepted climate mitigation 
activity under international climate change agreements. 

as a wetland ecosystem, peatlands have a key role in water catchments as a source of drinking water, 
regulating water supply and in maintaining healthy rivers and lakes. Peat also provides an archaeological 
and environmental archive preserving bodies, artefacts and information on past environmental conditions 
stretching back thousands of years.

climate change strengthens the case for action to protect and restore peatlands. with the inevitable cli-
mate change impacts as a result of past human activity, peatland ecosystems face threats from changes 
in temperature and water balance, fire and extreme weather events. If functioning peatlands are to survive 
in a changing climate and continue to provide their valuable ecosystem services, they need to be in good 

Peatlands are an important visitor attraction © norman russell

cladonia portentosa © erik Patersoncladonia polydactyla © erik Paterson
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Determining the Stakeholders and Defining the Ecosystem Area
Peatland ecosystems are often large scale and affect wide communities of interest. responsibility for peat-
land management can extend across different sectors of Government as well as regional and national 
boundaries. strategic national plans can help coordinate these different sectors and bring decision making 
and stakeholders together toward common action for peatland. several national governments have led the 
way in publishing specific peatland strategies (see for example, United Kingdom, South Africa and South 
east asia case studies).

10 elements of strategic action for peatlands (Based on Joosten et al. 2012):

1. identify occurrence and state of all peatlands.

2. improve assessment of greenhouse gas emissions from peatlands.

3. conserve all reasonably intact peatlands.

4. Prevent further degradation of already degraded peatlands including:

• no further intensification of artificial drainage;

• installing hazard monitoring and mitigation to avoid fire damage and soil erosion;

• shift from agricultural and forestry practices that require drainage on peatland, to paludiculture; 
and

• end uncontrolled selective or illegal logging.

5. restore degraded peatlands by rewetting, reforestation (in the tropics), and subsequent conservation 
and/or paludiculture.

6. Target financial resources to peatland conservation, restoration and better management.

7. Stimulate and apply existing and developing climate financing mechanisms such as  the compliance 
market and the voluntary market.

8. involve local communities at the earliest stage and support communities to overcome their opportunity 
costs and dependence on unsustainable peatland use.

9. Ensure that greenhouse gas (GHG) criteria are integrated in credible certification and subsidy 
schemes for products that are derived from drained peatlands. integrate these into national procure-
ment policies.

10. share experiences and expertise on peatland conservation, restoration and better management 
among countries.

at a local level, open and transparent partnership working has helped bring together different interest groups. 
agreeing the need for peatland conservation and restoration in a way that meets stakeholders needs at an 
early stage can help overcome potential conflicts. Partnerships of local government administration, public 
bodies, businesses, local people, land managers and conservation interests can help agree on solutions 
which secure the peatland and meet the needs of people. Partnerships can operate at several levels of 
scale. in sweden partnerships have been established for peatland restoration across several regions from 
the north to south of the country. the successful regional partnerships in the uk and ireland illustrate how 
past conflicts between peatland conservation and land managers are being resolved. Having a strong lead 
body with project managers able to coordinate across the different groups, tackle concerns and report back 
on progress is an important part of successful projects.

a key aspect to many of the case studies is the inclusion of those users of peatlands with a direct interest  
in the ecosystem services such as farmers harvesting crops or grazing livestock, peat mining companies  
or tropical peat forest loggers. By working with these groups, ways have been identified to provide alterna-
tive sources of income based on sustainable use of the peatlands that retains the natural wet conditions and 
provide wider benefits. This can include harvesting wetland crops instead of those which require drainage, 
creating alternatives to peat sources for fuel and horticulture and providing employment in tropical peat-
lands through cultivating non-timber forest products (see case studies in Germany, Poland, belarus, china, 
indonesia and canada).

adjusting the management of less degraded peatlands through reducing grazing or burning is also an impor-
tant restoration option in order to avoid further deterioration and more costly repair later on. studies in the 
uk have shown that in upland peatlands the costs of repairing degraded sites with severe erosion can be ten 
times higher than more recently drained peatlands (uk committee on climate change 2013).

whilst the general principles of peatland restoration are well established more work is needed in developing 
techniques for the variety of different situations. Monitoring and scientific research is vital at this stage to 
assess the success of different methods and further quantify the benefits for climate, water and biodiversity.  
As more restoration projects develop across the world the benefits of sharing good practice and knowledge 
exchange are clear. experience gained in restoring peat bogs in the uk has already proven useful in 
repairing eroding peatlands in china and belarus and the extensive peat mining operations of canada are 
showing what can be done to help repair mined peatlands elsewhere.

Delivering Results through an Ecosystem Approach 
for many countries, the value of peatlands in their healthy state has not been widely appreciated in the past 
and as a result we face a legacy of damage from agriculture and forestry activity, drainage, pollution and ex-
ploitation. There is increasing experience of ecosystem approaches to management of natural and modified 
peatlands aimed at securing functions such as climate and water regulation and conserving biodiversity.  
the sustainable management of peatlands as wetlands can also provide win-wins, delivering multiple objec-
tives including harvestable products in a system known as paludiculture (Joosten et al. 2012).the most 
secure future for farmers on peatlands is to protect the soil they depend on by keeping it wet.

across the globe, countries are demonstrating examples of peatland ecosystem management using innova-
tive combinations of policy, science and practice, including novel methods of securing payments for ecosys-
tem services. following a call for action on peatlands at the iucn 2012 world conservation congress and 
its inclusion in the iucn Programme 2013 – 2016, there is a strong desire to share experience on peatland 
management and to scale up delivery.

The IUCN Commission on Ecosystem Management has identified five key steps towards an ecosystem  
approach (shepherd 2008). the peatland case studies presented in this document illustrate how these  
steps have been applied.

dropping off heather brash  
© moors for the future Partnership
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many projects are looking at how to realise new employment opportunities as part of peatland restoration 
and long-term protection of peatland ecosystems. this employment can come from the development of inno-
vative products such as Sphagnum farming in Germany and mosquito repellent in indonesia or new ventures 
such as wildlife tourism or through the restoration and management of the peatland itself. in some cases the 
sustainable management of the peatland secures livelihoods that were under threat from the damage to the 
peatlands such as the grazing lands in ruoergai Plateau in china.

Public funded measures have been adopted in some countries particularly in the eu states where incentives 
are given to land managers to conserve peatlands in recognition of the wider public benefits this brings.

Private funding from individuals and businesses for peatland restoration is an emerging opportunity with the 
development of carbon markets. different systems are being established across the developed and develo-
ping nations under voluntary and compliance markets with various standards and methods for verifying the 
carbon claims. the potential for markets to support other ecosystem services such as water and biodiversity 
is also being considered and could prove very useful for peatlands which provide multiple ecosystem ser-
vice benefits. In the UK, for example, a Peatland Code has been established, to create a “regional carbon 
market” for the uk, providing quality standards for projects and sponsors, selling a bundle of GhG emission 
savings, water quality and biodiversity benefits to the Corporate Social Responsibility market. The scheme 
is designed along similar lines to rules set for the voluntary carbon market, giving companies the prospect 
of potentially accrediting to these markets in future, where they might be able to make a return on their 
investment.

Adaptive Management over Space
Adaptive management has been described as “learning by doing” and typically involves researchers, policy-
makers and practitioners working together to address environmental challenges at a landscape scale, lear-
ning from their mistakes, and from the experience of others working in similar contexts. Peatlands are often 
large scale ecosystems which extend across political and administrative boundaries. being largely made  
up of water these systems are also vulnerable to damage in one area having a much wider effect across 
hydrological units. this brings challenges in having to address restoration at a large scale across whole  
landscapes and involving many different land managers. tackling such large scale issues has been ad-
dressed and several projects now operate on individual sites extending over thousands of hectares or on 
groups of peatlands across a whole country. coordinated deployment of machinery and high capital costs 
which would be prohibitive to individual land managers can be achieved through a lead body managing a 
major restoration project often involving several £million budgets (e.g. the various eu life funded projects)  
or through large corporate interests such as peat mining companies in canada and ireland. 

Public participation is vital in ensuring that the benefits of peatlands and the costs to society resulting from 
their damage, are understood. in Germany projects teams holding ‘kitchen table’ discussions with farmers 
and owners of the barndenburg fens has helped agree plans for restoration. (see also uk, ireland, south 
africa, ruerggai plateau in china, bangladesh).

Ecosystem structure, function and management
there are well-researched links between biodiversity, ecosystem structure, function and the provision of eco-
system services. land management changes ecosystems in various ways, and given the complex relation-
ships between ecosystems and the services they provide to society, the impacts of changes in management 
can be unpredictable. a holistic approach to peatland management and restoration must ensure the ecosys-
tem is functioning properly, providing services and supporting biodiversity, and this requires an in-depth  
understanding of the different processes and the impacts of land management. for many countries however, 
simply understanding where peatlands occur and what state they are in is still a major challenge ahead. 

Several projects include scientific work to improve the evidence base which helps understand ecosystem 
function and in particular helps quantify the ecosystem benefits such as carbon and water. Monitoring and 
survey work on peatland restoration sites improves knowledge and experience which can be used to scale-
up peatland restoration elsewhere (see uk, Poland, bangladesh, australia and canada).

Economic Issues
understanding the natural capital value of peatlands and the costs to society from their degradation is help-
ing secure much needed funding from public and private business sources. lack of awareness of the eco-
nomic issues in the past led to widespread and often Government-funded damage to peatlands in a short-
sighted attempt to make profit. In many developing and developed countries, peatlands occupy often remote 
areas, and support impoverished communities. however, new ways of managing peatland areas are being 
found which help bring much needed employment and economic benefits to these previously disadvantaged 
areas. In Europe, financial subsidies for farmers and forestry are beginning to recognise and reward those 
who restore and maintain healthy peatlands, in recognition of the wider benefits to society. In the UK, water 
companies faced with legal drinking water quality obligations are finding that restoration of damaged peat-
lands is more cost effective than expensive water treatment works downstream. 

emperor moth larva & female emperor moth  
© erik Paterson
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The flood management and drinking water supply benefits of peatlands illustrate the need for large scale 
considerations as damage to a peatland site can affect cities, towns and villages often many kilometres away 
from the peatland itself. Adaptation to the increased risk of flooding includes peatlands areas being restored 
to help reduce the downstream threat of flood damage. 

reinstating peatland function and extending fragmented peatland remnants is an adaptive action that helps 
bring the ecosystem into good condition to improve resilience and support any species changes in distribu-
tion under a changing climate.

Adaptive Management Over Time
building long term security for peatlands requires restoration projects to look beyond the immediate task  
of repairing the ecosystem and consider how to sustain ongoing management into the future. initiatives are 
being developed which aim to provide long term employment for local communities based on sustainable 
products from the peatlands such as reed products from fens in china. ensuring that land managers and  
local people see some financial return from healthy peatlands is an important element in many of the long 
term plans for peatlands.

returning degraded and abandoned peatlands into self sustaining wetlands, under a changing climate is 
one of the driving forces behind projects designed to prevent the recurrence of large peat fires in Australia, 
indonesia and russia.

embarking on peatland restoration also requires long term investment in project management in order to ad-
dress the uncertainties over different restoration techniques and to ensure restoration management at differ-
ent stages in the recovery process. Peatland restoration can provide immediate benefits in terms of reducing 
carbon emissions or water regulation but it may take several years or decades to return the system to its fully 
functioning potential. Ongoing management of wildlife and particularly the management of livestock requires 
regular monitoring to ensure that management is delivering the required outcomes.
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eurOPe

Peatlands in europe cover a total of 505,000 km2 or almost 13% of the world  
peatland area. Past damage and ongoing threats to peatland from agricultural  
activity, forestry and peat mining have created a global hotspot for carbon emi-
-ssions from peatland, with europe being responsible for around 30% of global 
peatland emissions 

a variety of peatland types occur predominantly across the northern regions with 
finland accounting for a third and sweden a quarter of the resource respectively. 
elsewhere in central and eastern europe, extensive areas of peatland are found  
in russia, covering around 8% of the territory. high rainfall areas such as the uk 
and ireland, in the west of the region contain some of the deepest peat resources  
(extending to 12m in some cases) and support some of the best examples of 
atlantic blanket bog habitat in the world. in contrast to these naturally treeless  
peatlands, there are large areas of forested peatland in finland and belarus 

europe’s peatlands hold a considerable variety of plant and animal species that de-
pend on these wetland habitats. internationally important bird populations feed and 
breed on the peatlands and in recognition of this, many sites have been designated 
as special Protection areas under the eu wild birds directive. Peatland habitats 
have also been given special recognition under the eu habitats directive with 
special areas of conservation designated for a number of priority habitats listed 
in the directive. together, these protected peatlands form part of the natura 2000 
ecological network.

eu-wide assessment of protected peatland habitats of eu conservation concern 
has revealed that they are in unfavourable status throughout nearly all of their 
range. Past peatland damage has resulted in very significant damage to even the 
natura 2000 sites, many of which require active restoration.

funding under the eu life Programme has assisted eu member states in resto-
ring and conserving peatlands, focusing primarily on natura 2000. Over 260 life 
projects have acted as a practical outdoor laboratory for testing the feasibility and 
techniques of peatland restoration. these projects have targeted the full range of 
peatland habitats and have supported pump-priming initial heavy investment costs 
to make long-term management easier as well as generating high-profile models of 
how conservation objectives can be achieved. 

‘Peatlands are a critical element of europe’s natural 
capital and investing in them as part of europe’s 
green infrastructure will not only significantly 
contribute to eu biodiversity goals, but will also 
provide multiple ecosystem benefits to society in  
the face of climate change.’

micheal O’briain, deputy head of the nature unit in european commission,  
dG environment.

Juvenile Common Frog In Moss © Erik PatersonJuvenile Common Frog In Moss © Erik Paterson
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A companion document ‘UK Peatland Restoration; 
demonstrating success” has previously been pub-
lished to present case studies illustrating achieve-
ments in restoring and conserving peatlands in 
the uk and british Overseas territories (cris et 
al. 2011). here we provide a few examples to 
demonstrate some of the different activities being 
undertaken.

uk deep peat soils cover 27,000 km2 or 11% of the 
total area of the country, with three main peatland 
types blanket bog, raised bog and fen. blanket 
bogs found in the uplands make up the majority 
of peatland area and are used largely for grazing. 
Significant areas have been drained and burned in 
the past in attempts to improve livestock produc-
tion. large-scale drainage of naturally treeless 
peatlands also took place in the late 20th century 
for commercial forestry plantations. the lowland 
fens and raised bogs have largely been drained  
for agriculture with much being used as cropland.

Leadership in peatland restoration
considerable work has been undertaken in the  
last two decades to help restore damaged peat-
lands much of this led initially by nature conserva-
tion bodies with funding from members along with 
government grants including eu funding under the 
life Programme. more recently work has expanded 
to include private landowners as well as commer-
cial water companies and the state and private 
forestry sectors.

following a commission of inquiry on peatlands 
which set out recommendations for peatland  
action (bain et al. 2011) the four uk Government 
environment ministers produced a joint statement 
of intent to conserve peatlands in the uk and 
british Overseas territories (defra 2013). the 
scottish Government is responsible for over 60% 
of the uk’s deep peatland and has made available 
£15 million funding for peatland restoration along 
with a strategic plan for scottish Peatlands.

PeOPle and PartnershiPs 
taking action to restore uk peatlands 
united kingdom, western europe
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a. blanket bog restoration

flow country 

flow country – covering over 4,000 km2 and one of the 
largest atlantic blanket bogs in the world, the internatio-
nally important peatlands of caithness and sutherland 
in scotland saw vast areas drained for agriculture and 
forestry. an eu life funded project supported by scottish 
natural heritage and forestry commission scotland 
has helped restore the site with drain blocking and tree 
removal. an rsPb nature reserve in the heart of the site 
attracts over 4000 visitors a year who contribute over 
£190,000 to the local economy. land managers, crof-
ters, foresters and conservationists are now working on 
a shared strategy with public bodies to further restore 
and manage the peatlands alongside scientific work to 
quantify the climate change and biodiversity benefits.

marble arch caves, cuilcagh mountains

a 2,700 ha blanket bog in northern ireland which has 
been damaged by peat cutting for fuel, intensive sheep 
grazing and burning is having an adverse impact 
through flooding risk to a nearby cave system which is 
a major tourist attraction. a restoration programme has 
been in place for over ten years to block drains along-
side public awareness work to help local people and 
visitors to enjoy and understand the importance of the 
peatlands.

afforested peatland in the flow country © rsPb

cuilcagh moutain Park blanket bog © fermanagh district council

north Pennines

the north Pennines area of Outstanding natural beauty 
Partnership (nPaP) is an alliance of statutory agencies, 
local authorities, voluntary and community organisations 
that is responsible for delivering work on the ground and 
coordinating the efforts of a wide range of partners. the 
peatland area of the north Pennines aOnb covers over 
1,000 km2 of blanket bog in the north of england. large 
scale peatland restoration techniques have been deve-
loped alongside work to raise the profile of the peatlands 
with local residents and visitors. the nPaP Peatland 
Programme also has a major research programme 
including remote sensing surveys to assess the condi-
tion of this extensive peatland.

Private water companies responsible for providing drinking water to some of the uk’s largest cities are involved 
in peatland restoration work which is helping to reduce the costs of water treatment and management down-
stream of the damaged peatlands. the water companies have funded large-scale restoration work as well as 
survey and monitoring to assess the water, carbon and biodiversity benefits. The resulting investment is cost 
effective for the businesses and provides extra support for local employment and economies.

© north Pennines aOnb Partnership’s Peatland Programme

b. fens

anglesey and lyn

a project in north wales extending over 750 ha has 
been funded by the european life+ Programme aimed 
at restoring fen habitat into favourable condition. the 
statutory conservation agency, natural resources 
wales, is working with communities and farmers in 
the area to promote sustainable grazing management, 
rewetting and control of burning. as well as improving 
biodiversity the work is bringing wider benefits including 
improved drinking water quality. Open day for farmers and landowners at cors erddreiniog nnr, 

showing cuttings of saw sedge cladium mariscus in the foreground, 
and the Pistenbully in the background.

c. raised bogs

lancashire mosses

the lancashire moss land project was established to 
restore and expand fragmented lowland raised bogs in 
north west england. many of the sites had been dam-
aged by urban development, commercial peat mining 
for horticulture and by agricultural drainage. a large-
scale restoration programme extending over 2000ha of 
lowland raised bog and lag fen habitat, is in place major 
rewetting projects and advice to farmers to support 
restoration. in two years the project engaged with over 
4000 people including almost 7000 hours of volunteer 
activity in helping repair the peatlands. 

volunteers learning how to identify Sphagnum moss © lancashire 
wildlife trust
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a pilot project in lower saxony shows that pro-
ducing Sphagnum biomass as an alternative to 
extracting fossil peat for ‘growing media’ (horti-
cultural potting soil) may help reduce the loss of 
pristine bog ecosystems.

We all contribute to peatland destruction 
to cover the growing demands from world-wide 
urbanisation, the cultivation of vegetables, fruits 
and flowers takes place in pre-prepared growing 
media, consisting mainly of slightly humidified 
peat (‘white peat’) which is built up in natural 
bogs by Sphagnum species. extracting this 
fossil resource destroys raised bogs and their 
associated ecosystem functions, including carbon 
storage and water regulation. as a result, the 
stocks of white peat in most countries of western 
and central europe are largely depleted, and 
living bogs have become so rare that the few 
remaining examples are strictly protected.

Looking for sustainable alternatives to peat 
as the availability of peat becomes limited, the 
growing media industry is forced to source it from 
ever more remote areas. thus there is an urgent 
need to develop sustainable alternatives for peat 
not only from ecological but also from economic 
and social point of view. the most promising 
alternative is Sphagnum biomass. its use as a 
raw material for growing media in modern profes-
sional horticulture has been successfully tested 
and in some cases demonstrates even better 
results than the peat-based substrates developed 
over many years.

One decade of experience in Sphagnum 
farming
the cultivation and harvest of Sphagnum bio-
mass (Sphagnum farming) aims to replace fossil 
peat in horticultural growing media with a renew-
able raw material. in contrast to conventional 
drainage based agricultural use or peat mining, 
wet cultivation, known as paludiculture, maintains 
the peat body as a carbon store. in cooperation 
with various research and industrial partners, 
Greifswald university has spent the last decade 
studying Sphagnum farming, including diaspore 
recruitment, plant establishment, optimisation 
of site conditions, productivity, and regeneration 
after harvest.

Sphagnum farming on former bog grassland 
(Lower Saxony, Germany) 
in spring 2011, the research team, set up by 
the university and peat industry, established 
an almost 5 ha large industry scale pilot site 
on agricultural bog grassland near rastede 
(lower saxony, northwest Germany). to do 
this, the team removed the upper topsoil, which 
was strongly degraded, and installed a water 
management system for irrigation and drainage. 
they then introduced Sphagnum diaspores with 
a manure spreader mounted on a former snow 
groomer. 

after 1.5 years Sphagnum palustre, S. papillo-
sum and S. fallax covered 95% of the area with 
an average lawn height of 8.3 cm (maximum  
22.4 cm). The field site has already demonstrated 
the feasibility of large-scale Sphagnum farming 
and now enables the team to develop methodolo-
gies and machines to upscale the cultivation and 
harvest of Sphagnum biomass.

Vision of a new (peat) landscape 
within 10 years this project could demonstrate 
that Sphagnum farming in Germany is pos-
sible and promising. methodologies have been 
developed for both:

• land-based cultivation on degraded bogs 
(i.e. formerly used as pasture or meadow 
and after peat mining) 

• water-based Sphagnum cultivation on arti-
ficial floating mats on water bodies, result-
ing from peat, sand and lignite extraction. 

as a result, a cultivation mosaic on different 
degraded peatland sites is conceivable.

An ambitious goal for the work ahead 
substituting all of the white peat consumed  
in German horticulture (ca. 3 million m³ per  
year) would require Sphagnum farming on  
ca. 40,000 ha. considering there is more than 
120,000 ha of bog grassland in lower saxony 
alone, this target seems achievable. up-scaling 
the Sphagnum farming process is the next big 
challenge for the project and we are working  
on it! 

Sphagnum farminG 
Paludiculture on degraded bogs in Germany 
Germany, western europe

‘everybody everyday eats peat…if you eat vegetables, you eat 
peat… ‘ 

Professor Hans Joosten, Institute of Botany and Landscape Ecology / University of Greifswald, Germany

G
e

r
m

a
n

y

workers of the peat company moorkultur ramsloh Gmbh 
prepare a large-scale Sphagnum farming field on bog grassland 
in northwest Germany (spring 2011) © sabine wichmann

mosaic of degraded bogs  
a) recent use and b) with Sphagnum farming
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Re-wetting versus agriculture
in mecklenburg-western Pomerania peatlands 
cover 12% (about 300,000 ha) of the land area. 
the majority is currently drained for agricultural 
purposes which cause 27% of all whole cO2 
emissions of the region. Peatland rewetting is the 
best option for climate and nature protection but 
leads to a loss of land that can be used for ag-
riculture and therefore reduce the income of the 
local farmers. for this reason there is a strong 
opposition against peatland rewetting meanwhile 
the subsidence of one to two cm per year goes 
on and on. but is there another choice for the 
farmers? yes, hans voigt and ludwig bork are 
demonstrating alternative and economically ben-
eficial uses of biomass produced from rewetted 
peatland in the Peene valley.

Protect the ‘Amazon of the North’
consisting of 45,000 ha, the valley of Peene river 
is one of the largest fen areas in Germany and is 
known as the ‘amazon of the north’ because of 
its wild character. from 1992 to 2008 large areas 
of fens in the Peene valley were rewetted, creat-
ing an outstanding nature conservation area. 

Combining protection and alternative 
utilisation
when peatlands at lake kummerow (western 
part of the Peene valley) was rewetted, it affected 
also 400 ha of land that farmer hans voigt had 
been used for cattle breeding. the change in wa-
ter level affected the species composition of the 
sites, lowering fodder quality and making the veg-
etation unsuitable for cattle breeding. to ensure 
financial stability for Hans Voigt and his family, 
an alternative use for the biomass, now mainly 
sedges, reed and reed canary grass, was need-
ed. after several years of planning, and working 

in cooperation with on-going research projects at 
the university of Greifswald, thermal utilisation of 
fen-biomass was chosen as an alternative.

Progress and implementation of thermal 
utilisation 
for the realisation of using fen biomass from wet 
peatlands, a specialised machinery is needed. 
with side adapted machinery the two to four 
tonnes of biomass per hectare can be cut, 
swathed and baled in late summer. approximately 
6,000 bales, each with a weight up to 250 kilo-
grams, are harvested per year. a heating plant is 
now constructed by ludwig borg to convert these 
fen biomass to heat which cover the demands of 
1000 apartments, a school and a kindergarten in 
the city malchin, nearby. additionally to the reduc-
tion of the emissions from the formerly drained 
peatland, the 1000 tonnes of harvested fen 
biomass provides a total energy supply of 4 Gwh 
and replaces 375.000 litres of fossil heating oil.

Adding value on rewetted peatland 
the thermal utilisation of the fen-biomass en-
ables farmer hans voigt to continue the use of 
his land, keep his employees and preserve the 
natural heritage. the local production of sustain-
able biofuels increase regional collaboration and 
added value. however, to increase acceptance of 
peatland rewetting and restoration for climate and 
regional development, it is vital to create local 
networks between land users, administration, dis-
trict heating stations and energy user. thanks to 
the initiative of hans voigt and ludwig bork the 
benefits of the alternative land use of peatlands, 
can now be presented to other communities and 
farmers to go in the same direction.

added value and climate PrOtectiOn 
utilisation of biomass from rewetted peatlands in Germany 
Germany, western europe

‘after rewetting the adjacent Peene valley, we had to think of new 
ideas of utilisation, as our cattle would starve while having a full 
belly. the fodder wouldn’t have the needed amount of digestible 
energy. It took us several years of planning and negotiating to finally 
get everyone’s go for the thermal utilisation of the biomass.’

hans voigt, farmer at schwinkendorf/mecklenburg-western Pomerania, Germany
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mowing a fen meadow near neukalen, 
mecklenburg-west Pomerania © 
Philipp schroeder

networking in situ between local stakeholders: 
farmer, local energy supplier, consultant  
© tobias dahms
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from 2010 to 2015 naturschutzfonds 
brandenburg is leading the eu life nature 
Project. alkaline Fens in Brandenburg, which 
aims to restore the condition of alkaline fens 
in 14 natura-2000 areas in the federal state of 
brandenburg 

The initial situation
200 years ago alkaline fens were quite com-
mon in north-eastern Germany. since then 
however, the changing profitability of agriculture 
has had a big impact. When profitable to do so, 
drainage ditches were used to make the fens 
arable so they could provide feed and bedding 
for cattle and other animals. when this was no 
longer financially beneficial on small and difficult 
sites, most of the fens were left to themselves. 
however the drainage ditches were still func-
tioning, causing degradation and mineralisation 
of the peat soils. the increased availability of 
nutrients in combination with the lower water 
levels allowed reed, willow shrubbery and woods 
to overgrow the fens, dramatically altering the 
naturally open landscapes.

Alkaline fens – rare beauties
alkaline fens are mostly developed on spring 
and percolation mires. they are nurtured by 
mesotrophic, slightly alkaline ground water and 
characterised by a rich diversity of plant spe-
cies, e.g. menyanthes trifoliata, Succisa pra-
tensis, Dactylorhiza incarnata, Liparis loeselii 
and Epipactis palustris. brown mosses such as 
Drepanocladus vernicosus, paludella squarrosa, 
helodium blandowii and Scorpidium scorpidium 
are particularly characteristic. the main threats to 
these sensitive habitats are fluctuating water ta-
bles or water tables below ground surface, which 
lead to increased eutrophication. as a result, this 
project aims to remove nutrients and stabilise the 
water tables close to the surface level. 

The first step
To reduce nutrient impacts in the fens, the first 
step is biomass removal. Due to the difficult 
conditions on the wet and sensitive peaty soils 
specialist machines called “Pisten Bullies” are 
used for mowing and shrub removal in some proj-
ect areas. in other areas, the project has worked 

in collaboration with local farmers to initiate a 
different approach, using asian water buffalos to 
graze the wet meadows, keeping reed and other 
larger vegetation to a minimum level. 

Bringing back the water
to improve the hydrologic conditions of the fen, 
the entire drainage system has to be deactivated. 
On sloped fens, the ditches are completely filled 
using degraded peat. the top peat layer is cut to 
a depth of 15-20 cm and to prevent the formation 
of new coherent drainage channels, small dams 
are left along the contour lines. these dams 
hold any water and provide starting points for 
the fen vegetation to settle into the new raw-soil 
locations.

Region and community: discussions at the 
kitchen table
farmers and their families have lived and worked 
with moors and fens over centuries, mowing 
the difficult areas by hand. But after the forma-
tion of the Gdr in the 1960s, family farms in 
brandenburg were merged into large farming 
cooperatives (lPGs) and interest in small and 
difficult fen areas declined. To gain support 
for conservation activities, the project team 
approached local people directly and took an 
informal approach, holding discussions around 
kitchen tables to explain the importance of fens  
to owners and farmers. 

Results
restoration measures have been carried out in 
six project areas and initial results are good.  
150 ha of reed have been mowed, 27 km of 
drainage ditches have been filled and peat has 
been cut on an area of about 14 ha. water buf-
falos are grazing more than 30 ha. monitoring  
of the hydrologic condition shows that water  
levels in the rewetted areas have mostly risen  
to the ground surface and fluctuations have been 
reduced significantly. Furthermore, a couple of 
months following these restoration measures,  
the project identified fen species in some areas.

brinGinG back the water 
re-wetting alkaline fens in brandenburg 
Germany, western europe

‘the country needs new moors.’

Prof dr michael succow , michael succow stiftung
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alkaline fen in brandenburg © s. luka

water buffalos grazing fen meadows © h. rößling
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Peatland in Poland
Of the 12,548 km2 of peatland in Poland, 84% is 
degraded with the majority (70%) used as hay 
meadows and pastures. however, since 2000 
Poland has increased its efforts to conserve 
valuable mire habitats. integrated management 
schemes have been developed that combine 
peatland conservation with economically sound 
agricultural and hydrological management on 
near-natural peatlands. 

A little brown bird
targeted bird conservation activities, particularly 
for the aquatic warbler (acrocephalus paludi-
cola), have been a major driver of the peatland 
conservation approach in Poland. in the early 
20th century the aquatic warbler was widespread 
in temperate open wetlands from the north sea 
coast to siberia. however, due to large-scale 
destruction of its habitats the world population 
decreased severely and abandoned an important 
part of its former range. with a world population 
of only 10,200-14,200 singing males (the "count-
ing unit" of this species), it is the only globally 
threatened passerine bird of continental europe. 
the vast fen peatlands in eastern Poland (mainly 
biebrza national Park and lublin region) hold 
25% of the world population and are therefore of 
extreme importance.

New ideas for an old challenge 
a recent project funded by eu life is working 
towards the restoration and sustainable manage-
ment of aquatic warbler habitat. the project is 
run by OtOP birdlife Poland, and is working in 
partnership with governmental, nGO and private 
institutions. due to overgrowth of the peatland 
habitat, many areas are no longer habitable for 
the aquatic warbler. specialist machinery has 
been developed to mow large areas of delicate 
peatland; the adapted mountain piste-bashers 
are colloquially called 'ratrak'. in the lublin region 
of Poland, around 1,200 ha of wet fens are now 
regularly mown and biebrza national Park has 
made approximately 10,000 ha of public land 
available to be managed in this way. 

The remaining challenge: efficient  
biomass use
as the biomass from the peatland mowing was 
too poor quality to be used for fodder, a follow-up 
eu life project examined three other ways that 
it could be utilised; biogas production, compost-
ing and bulk fuel. a feasibility study showed 
that, both technically and economically, the best 
solution was the use of the biomass as a fuel.  
in february 2013, a facility was set up in 
trzcianne to turn the biomass into briquettes/ 
pellets with an annual target of c. 4,500 tonnes  
of dry biomass.

Life after LIFE
analysis has shown that re-introducing mowing 
to halt succession of this habitat had a positive 
effect on the aquatic warbler populations  
in bierza and the lublin region, and has resulted 
in positive results for breeding productivity. these 
findings show that Aquatic Warblers benefit 
from habitat management as long as it remains 
consistent and is regularly adjusted to succession 
rate. 

however, early botanical results have highlighted 
some unwanted effects of the new mowing 
machinery on fen micro-topography and, as a 
result, on plant diversity. the future management 
of near-natural fens in eastern Poland depends 
primarily on the decisions made by the admi-
nistration of protected areas (especially national 
Parks) and further research is needed to inform 
the spatial planning for mowing, especially in 
biebrza national Park. another factor in the 
on-going success of this peatland conservation 
project will be the impact of the agro-environmen-
tal scheme (aes) packages for the next fund-
ing period (2014-2020). if proper payments and 
well-tailored, flexible bird protection packages are 
made available, farmers will remain interested in 
managing their land for conservation purposes.

manaGinG wet fens fOr biOdiversity 
cOnservatiOn and sustainable biOmass use 
using peatland biomass for fuel at biebrza 
Poland, western europe

‘Our first LIFE project has introduced new mowing machinery that 
is able to implement habitat management on delicate peat soils, 
it facilitated that more than 10,000 ha of wet fens are now under 
regular management in Poland and Germany, and arranged for 
financial support for Aquatic Warbler-friendly habitat management 
through agri-environment programmes. and all this, we did for just 
the price of 500 m of new motorway in Poland!’

lars lachmann, OtOP project manager of the aquatic warbler life project and rsPb country Programme 
Officer Poland
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the aquatic warbler is a species characteristic for fen mires and the only globally 
threatened passerine species of continental europe © Zymantas morkvenas

mowed fen mire in biebrza national Park © franziska tanneberger
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the life to ad(d)mire project will restore 35 
natura 2000 sites in sweden between 2010-
2015. in total, 3000 ha of rich fens and large 
peatlands will be restored. 

The aim
funded by eu life, this project aims to stop the 
decrease of natura 2000 habitats and species 
through hydrological restoration and vegeta-
tion measures. it aims to restore 3852 ha in 11 
natura 2000 habitats, targeting six species in the 
species and habitat directive and 14 species in 
the birds directive.

The focus
the life to ad(d) mire project is focusing on two 
key issues:

• The loss of mires and wetland due to 
disturbed hydrology
to restore the hydrological functioning 
of these sites, excavators are used to fill 
ditches with material from the site. this 
is carried out during the summer months. 
if there is a lot of vegetation alongside 
the ditches then this is either removed in 
advance of the restoration process (i.e. 
the winter before) or removed during the 
restoration work. 

• The loss of mires and wetlands due to 
loss of historical agricultural  
management.
at the sites where only vegetation mea-
sures are planned, the work is often  
carried out over several years. the actions 
taken include haymaking, mowing and 
removal of common reed. 

Monitoring
the most important indicators of success are 
measured throughout the process, including 
birds, vegetation, ground water levels and water 
chemistry.

in most of the 35 mires and wetlands, groundwa-
ter pipes have been installed inside and outside 
the natura 2000 site to monitor the groundwater 
levels before, during and after the restorations. 
water samples are taken several times each year 
to monitor the water chemistry before, during 
and after the restorations, and aerial photos 
were taken before restorations started and will 
be taken again at the end of the project. the bird 
monitoring is carried out during the spring with 
each site being visited two or three times during 
that season.

Region and community
since the project is taking part in so many 
regions is sweden, from the agricultural south 
to the boreal north, the problems and measures 
differ in each and every one of the sites. in the 
south there are many stakeholders to consider 
and involve. in the middle part of sweden there 
are restorations going on at old peat mining 
mires, where the historical values have to be 
taken into consideration. finally, in the north the 
greatest challenge is the large distances between 
roads and sites. this has provided the project 
team with important experience with several 
varying factors, which is a great strength for land 
management in sweden, and wider europe.

A more positive future
the work of this project hopes to lead to a reduc-
tion of cO2 emissions and cleaner ground water 
due to the reduction of nutrients and substrate 
transported to the surrounding rivers, creeks and 
lakes. the restoration will also decrease the level 
of landscape fragmentation, benefitting birds and 
other terrestrial species.

life tO ad(d)mire 
mire and wetland restoration in sweden 
sweden, western europe

‘when the bird watchers saw an unknown white tailed eagles 
(haliaeetus albicilla) nest thanks to the high altitude of at the new 
bird tower, they were forever believers of mire restorations.’

J. Rova Regional project Manager County of administrative board of Jönköping
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Projektledare life to ad(d)mire © lisa tenning  
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Background
since its establishment in 1946, bord na móna 
(the irish Peat company) has acquired exten-
sive areas of irish peatlands to develop for 
fuel, energy and horticultural growing media. 
several raised bogs that were partially drained 
in the 1980s were identified as having substan-
tial ecological and conservation value, as well 
as significant restoration potential. They now 
form the core of the bord na móna raised bog 
restoration programme (2009 to present) which 
forms part of the company’s biodiversity action 
Plan (2010-2015). 

Learning from previous experience  
– Abbeyleix Bog
in 2009, restoration work began at abbeyleix 
bog in co. laois. this work was managed and 
co-funded by bord na móna and the national 
Parks and wildlife service. initially drained in the 
1980s, the margins of the 109 ha bog had been 
cut for domestic use. to restore the raised bog 
habitat, drains were blocked to raise water levels, 
re-wetting the bog and aiding the development of 
Sphagnum-rich plant communities and peatland 
habitat function. consultation was carried out 
prior to restoration with the local community and 
other stakeholders, including local authorities and 
the irish Peatland conservation council. 

Methodology
the methodology used was developed by the 
national Parks and wildlife service under the 
dutch-irish restoration programme in the 1990s. 
a topographical survey was carried out to identify 
peat dam locations and this was then followed 
by an extensive drain-blocking programme. work 
was carried out by a specially modified excavator 
and over 3500 dams were installed over a four 
month period (one for every 10 cm fall in height). 
this methodology has since been used success-
fully by bord na móna as part of the company’s 
wider bog restoration programme at other sites 
including cuckoo hill bog in co. roscommon in 
2011, moyarwood bog, co. Galway in 2012 and 
ballydangan bog in co. roscommon in 2013 
(ongoing). 

The results
after the restoration work was completed in 
2011, bord na móna leased abbeyleix bog to a 
local community group who continue to develop 
the nature conservation, amenity and education 
potential of the site. the community organises 
regular clearance of invasive rhododendron and 
also held a local bioblitz event in 2013, yielding 
355 species with new county records. 

bogs included in the restoration programme are 
currently being assessed to add to the natura 
2000 network as sac areas or as part of the 
national conservation network as nhas (natural 
heritage areas). the bord na móna sites will add 
considerably to the bog conservation and restora-
tion network in ireland in coming years. 

Future Plans
at this stage over 400 ha of raised bog have 
been restored using this methodology and bord 
na móna will continue the rewetting of other sites 
in cos. Galway and roscommon with an addi-
tional 2000 ha targeted for restoration in coming 
years. intensive drain-blocking is currently 
underway at ballydangan bog - one of the largest 
and wettest bogs in a cluster of bogs that will be 
restored and that form an important network for 
native red Grouse locally. at such an early stage, 
it is difficult to make definitive conclusions about 
the impacts of this restoration but, in general, 
water levels have been responding quickly and 
are being maintained very close to the bog 
surface. changes in habitat quality of these sites 
will be monitored to assess the success of the 
work, both in the short and long term. monitoring 
of greenhouse gases is also taking place on the 
restored bogs to assess the potential offset of 
carbon by rewetting drained bogs. 

blOckinG drains in irish raised bOGs 
the bord na móna raised bog restoration Project 
ireland, western europe

‘in line with our new contract with nature, bord na móna is fully 
committed to progressing our bog restoration programme across 
our land holding and building on the successful initiatives taken 
to date. We expect to significantly increase our restoration activity 
in coming years as outlined in our biodiversity action Plan. the 
techniques and expertise used in the projects mentioned will be 
used to inform future projects so as to ensure continued success  
in this very important area.’

Gerry ryan, head of land & Property, bord na móna
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abbeyleix © bord na mona

moyar wood October 2012 © bord na mona
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in belarus the wetland energy project made a 
peat briquette factory think and invest in a new 
direction – using wetland biomass for production 
of renewable energy fuels.

the problem in belarus Peatlands cover 15% of 
the land surface area in belarus but more than 
half (1,505,000 ha) of this area has been drained 
for agriculture, forestry and peat mining. drained 
peatlands are hot spots for greenhouse gas 
emissions. they leak nitrate to ground – and sur-
face waters and are biodiversity deserts. heavy 
soil degradation on some sites has made using 
the land unprofitable and frequent peat fires on 
these abandoned peatlands pose significant risks 
for the environment and for human health.

alternatives needed and found Over the last 
fifteen years, about 50,000 ha of drained peat-
lands in belarus have been rewetted and a 
further 500,000 ha may also be available for re-
wetting. On some of these rewetted peatlands,  
it is possible to implement paludicultures. 

Paludiculture is a form of agriculture that allows 
farmers to manage wetlands (including many 
peatlands) for biomass production (e.g. reeds 
for insulation or biofuels) without draining or in 
other ways damaging peatland habitats. they 
increase biodiversity, mitigate nutrient losses to 
ground- and surface waters, and reduce green-
house gas emissions to the atmosphere. under 
ideal conditions even new peat can be formed. 
using renewable biomass fuels in place of fossil 
fuels has major socio-economic benefits and the 
process also provides jobs in rural and often re-
mote areas, prevents peat fires and promotes the 
reestablishment of wet peatland biodiversity

“Wetland Energy”: Cooperation with a peat 
factory
as local peat resources diminish and environ-
mental concerns gain force, peat energy suppli-
ers will have to think about alternatives. the  
eu-funded wetland energy project is work-
ing with a peat factory in the Grodno region of 
belarus to optimise the production of renewable 
energy fuels from rewetted peatlands.  

a paludiculture pilot project has been 
implemented at the lida Peat factory which  
covers the full paludiculture cycle; from harvest-
ing the biomass from rewetted sites to producing 
fuel-pellets. 

Scaling up
this novel cooperation between a peat-briquette 
factory and nature conservation is very promis-
ing. wetland energy is now starting to assess the 
potential for upscaling the paludiculture concept 
to the national level, encouraging the other 25 
peat factories in belarus to follow the example 
demonstrated at the lida Peat factory. there 
is huge value in the raw materials produced 
when managing peatland habitat for biodiversity. 
moreover, in some situations, applying paludi-
culture technologies may be the only option that 
ensures the financial viability of nature conserva-
tion management.

Managing soft wet organic soil by reed beds  
– challenging but feasible
Just as thatchers have developed new tech-
niques for harvesting reed beds, conservation 
managers have also developed highly produc-
tive processes for harvesting reeds and sedges. 
these new developments (paludiculture) show 
that soft, wet soils can be utilised economically, 
minimising damage to the soil and vegetation.

.

wetland enerGy 
sustainable use of wet peatlands in belarus 
belarus, eastern europe

‘Fossil resources are finite. Belarus does not have sufficient 
domestic energy resources and imports about 80% from abroad.  
all enterprises in our country have the social and economic 
obligation to explore domestic and renewable energy sources. 
utilisation of biomass energy from rewetted peatlands is a 
promising option for generating local welfare. One reasonable 
solution for belarus is to develop technologies to process and 
combust pellets consisting of 100% biomass from paludiculture.’

Prof. semjon kundas, international sacharow environmental university minsk
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this harvesting device for wet peatlands, based 
on snowcat technology, can be used on very 
wet and soft soils with minimum impact on the 
sensitive vegetation and peat layer. yaselda 
lowlands © wendelin wichtmann, 2012

cut-over peatland in belarus seen from a helicopter. 
the abandoned peat mining site lies dry since years 
and birch and pine are only slowly re-vegetating the 
bare peat from the margin. areas like this emit large 
amounts of greenhouse gases and are prone to 
peat fires, which also cause severe emissions. They 
need to be rewetted urgently and are promising for 
paludiculture, productive use under wet conditions. 
© wendelin wichtmann, 2008
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africa 

Peatlands in africa have not been well mapped and the cover is estimated at  
a total of 4,856 to 13,210 km2 or almost 1.3 to 3.4% of the world peatland area  
(faO 2013 ) and 1 to 2% of the continents land surface. Ongoing threats to peat-
lands include deforestation, agriculture, mineral exploitation, pollution and peat  
mining (for energy) and have resulted in regional carbon emission hotspots such  
as in eastern africa. the continent’s peatlands contain 2.4% of global carbon in  
peat and release about 4% of global peatland emissions . 

a variety of peatland types ranging from tropical peat swamp forest to temperate 
bogs occur predominantly across the lower lying western and central regions  
(i.e. Gulf of Guinea and the lower congo basin ) and the high altitude regions in 
ethiopia southwards across central africa (e.g. rwanda and burundi) into southern 
africa (e.g. lesotho and south africa). elsewhere coastal peat deposits are of note 
such as those on the indian ocean sea-board  (e.g. the mfabeni mire in south africa 
is about 45,000 years old with 12m of peat (Grundling et al. 2013)), whilst extensive 
mires occur associated with inland delta’s such as the Okavango delta and the 
sudd in botswana and south sudan respectively (mccarthy 1993).

The biodiversity of Africa’s peatlands are of global significance to biodiversity.  
they are locally important as botanical hotspots (e.g. the prionium serratum fens  
in the cape floral kingdom – the smallest but richest – or the alpine Sphagnum  
bogs at the equator in central africa) as well as contribute to migration routes for 
birds, both inter-continental and intra-continental species (e.g. the white wing 
flufftail – Sarothrura ayresi – migrating between ethiopia and southern africa 
(drummond 2009 )). however, more importantly is the fact that africa’s  
population are still predominately rural in nature. therefore they heavily depend  
on peatlands and other wetlands for subsistence on a daily basis. not only are 
these systems a source of water, protein and fibre; they are also heavily used  
for cultivation and grazing. and herein the paradox: in africa, wetlands are often 
destroyed by people who need their natural attributes the most. 

female emperor moth © erik Patersonfemale emperor moth © erik Paterson
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The environment
south africa is a semi-arid country with an aver-
age annual precipitation of 497mm – significantly 
lower than the global average of 860mm. this 
means that peatlands occur mainly in the wet-
ter eastern and southern parts of the country. 
evapotranspiration exceeds precipitation in most 
parts and peatlands are therefore groundwater 
dependant. 

Degradation
wetlands, including mires and peatlands, have 
been extensively used as an agricultural resource 
in south africa. Practices such as damming, 
draining, cultivation, pasture and overgrazing 
have severely degraded about 50% of the coun-
try’s wetlands. for example:

• the Palmiet (prenomium serratum) fens in 
the cape fold mountains are eroding due 
to overgrazing in the catchment area and 
the drainage of the peatlands for orchids. 

• drained peat swamp forests are used for 
banana plantations in the rural communi-
ties on the eastern subtropical coastal 
plain.

• in the highveld plateau, peatlands are 
burnt and dried out as a result of timber 
expansion (e.g. eucalyptus) or irrigation 
schemes.

Recognition of a problem
the south african government has acknow-
ledged that wetlands provide valuable ecosystem 
services, and has recognised that a high level 
of wetland loss and degradation occur in the 
country. a wetland rehabilitation initiative called 
Working for Wetlands was established within the 
south african national biodiversity institute. 

Working for wetlands
it is the vision of Working for Wetlands to facili-
tate the conservation, rehabilitation and sustai-
nable use of wetland ecosystems, in accordance 
with south africa's national policy and commit-
ment to international conventions and regional 
partnerships. working for wetlands combines 
the provision of work, training and opportunities 

to the poorest of the poor with the rehabilitation 
of wetlands. during 2004-2013 the programme 
received a budget of about us$63million and  
created around 15,000 jobs (resulting in two  
million actual person days of work and 190,000 
days of training) with women comprising approxi-
mately 60% of the work force.

Working for Wetlands combines proactive pre-
ventative measures (e.g. erosion control) with  
remedial interventions (e.g. rewetting) and 
focuses on the conservation of 20 peatlands. 
rather than focusing exclusively on engineering 
solutions, the project aims to raise awareness 
and influence behaviour and practices that have 
an impact on wetland habitats. the aim is to 
maximise opportunities with respect to ecological 
integrity, water and food security, human well-
being and poverty alleviation.

• The programme comprises of five key 
areas:

•  wetland rehabilitation 

•  Partnerships

•  communication, education and public 
awareness

•  capacity building

•  research and planning 

The importance of conserving even small 
areas of peatland
rehabilitation and good management of wet-
lands, such as peatlands, can generate multiple 
benefits, including poverty alleviation, combating 
of land degradation, maintaining biodiversity and 
mitigating climate change. recognising this, and 
even though peatlands only make up a fraction of 
south africa’s wetlands, 40% of all rehabilitation 
projects undertaken by the Working for Wetlands 
Programme have targeted peatlands or their 
catchments. 

Peatland cOnservatiOn and rewettinG: 
working for wetlands in south africa 
south africa, africa
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a working for wetlands team busy constructing a gabion weir (purpose to arrest erosion 
and lift up the watertable) in the wakkerstroom mire, south africa.
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The Rugezi Mire, Rwanda
the rugezi marsh is a peatland located in the 
north of rwanda, to the east of lake bulera 
on the uganda border. it is at an altitude of 
approximately 2050 m and in its natural state, 
this fen forms a dense floating mat on a 7-12 m 
peat layer in its deeper parts. the marsh plays 
a major role in the regulation of water flow to 
burera and ruhondo lakes, which is the main 
source of hydropower in rwanda. however, the 
increased demand for water and electricity for a 
growing population has resulted in a decrease in 
the amount of water in rugezi marsh. 

Human activity leads to degradation
in the 2000’s, the fen was affected by lowering 
water level and sedimentation. this happened 
due to degradation over the years caused by a 
variety of activities, including agricultural prac-
tices, draining of the area, fire and over-exploi-
tation of non-timber forest products. different 
illegal activities have also been noted, including 
grass cutting, illegal fishing, and the trade of 
Grey crowned crane chicks. by 2003, almost 
56% of the swamp was destroyed by agricultural 
activities.

the northern sector of the mire was particularly 
degraded by human activity, including agricul-
ture and livestock grazing. Previously covered 
by papyrus, the area has changed dramatically 
over the last 10 years. formerly a stronghold for 
papyrus endemic birds, it is now poor in terms of 
biological diversity with a lower water table level. 

The intervention of the Rwanda government 
to conserve the habitat, draining and cultiva-
tion was prohibited in the most affected areas. 
a 20-50 m buffer zone was established around 
the mire consisting of alnusa cuminata trees and 
agricultural activities were forbidden in all areas. 
the alnus cuminata is native to the american 
continent and grows well in moist soil environ-
ments, such as the rugezi mire. as well as acting 
as a buffer, this tree is valued for its wood, which 

dries easily and preserves well. it is therefore 
not only durable but easy to work and can be 
used for fuel wood, construction purposes and 
day-to-day items such as posts, poles and broom 
handles.

Recovery of the mire
the rugezi mire has recovered well in the past 
10 years. the water quality from the recovered 
area has improved remarkably compared to 
the northern sector still being cultivated, and 
the hydropower again has a sustained flow of 
water. the drained sections of the rugezi fen 
(the kamiranzovu and northern parts of the main 
trunk) are ideal sites for rewetting and other 
peatland restoration activities. however, the 
dependency of local communities on cultivation 
within the marsh, especially the kamiranzovu 
section, will make this a daunting task. future 
conservation efforts will have to include a strong 
socio-economic focus in all stages of planning 
and implementation.

  

Peatland cOnservatiOn in central africa 
recovery of the rugezi mire 
rwanda, africa
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cattle are now prohibited to graze on the rugezi mire, thereby preventing trampling. however, local communities 
are still allowed to harvest fodder by hand cutting © anton linström

local communities are still allowed to harvest fodder by hand cutting  
© anton linström
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asia

asia embraces the largest single continental land mass together with a substantial 
number of island nations.  asian russia has the world's largest extent of peat, at 
1.177 million km2, representing 8.6% of the country and around 75% of all peat  
recorded for Asia (Joosten 2010). A further 17.4% is provided by Indonesia, while 
china, malaysia and mongolia make up much of the remainder. 

the arctic, sub-arctic and boreal peatland zones are represented exclusively by 
russia, with polygon mires in the far north, palsa mires (mounds with ice cores) 
further south, giving way to patterned string mires then open raised bogs. further 
south again are pine bogs and extensive sedge fens which give way to open steppe 
in which sedge fens and reed beds are the main peat forming systems (botch and 
masing 1983). in the extreme east, the kamchatka Peninsula supports raised and 
blanket bogs which are distinct in being enriched with volcanic ash. the same is true 
for the peatlands of Japan, where the northern island of Hokkaido and the highlands 
of honshu support raised bogs and even some small expanses of blanket bog in 
which frequent layers of volcanic ash provide additional minerals to the living vegeta-
tion (hotes 2004).

the vast deserts of kazakhstan give rise to only 50 km2 of reed/sedge fen peatland, 
whereas the more benign climate of neighbouring mongolia supports 27,200 km2 of 
sedge fen and short-sedge steppe peatland. Given its size, china possesses rather 
modest amounts of peatland, although in absolute terms the area is still extensive at 
34,770 km2, found mainly in the high altitude on the ruoergai Plateau of sichuan and 
on the tibetan Plateau. like mongolia, the peatlands here are short-sedge steppe 
communities with up to 5 m of peat. turkey supports a range of small peatland sys-
tems, while in neighbouring Georgia there are Sphagnum-rich bogs and percolation 
fens still largely free from human impact.

the equatorial peat-swamp forests of indonesia are probably the most well-known of 
the world's tropical peatlands, the island of borneo supporting extensive swamp-forest 
systems formed on a peat which is almost entirely composed of woody remains, and 
supporting such iconic species as the orang-utan. these peatlands make indonesia 
the second most important peatland nation in asia after russia, and many have 
extraordinary depths of peat, with 20 m not unusual. indonesia holds more tropical 
peat-forest carbon than any other nation, with 65% (57.4 Gt) of the global total  
(Page, O'rieley and banks 2011). 

the peatlands of indonesia and east malaysia have faced many pressures inclu-
ding a mega-rice project and latterly palm-oil plantations which have had significant 
environmental impacts. these include major ground subsidence following drainage, 
as well as massive peatland fires (Hooijer et al. 2006). however, the asean Peatland 
forests Project (aPfP) is now supporting implementation of a multi-stakeholder 
Peatland management strategy for the peatlands of south east asia, seeking to  
restore damaged peatlands and reduce the rate of further degradation.

in china, the ruoergai Plateau peatlands are currently impacted by excessive gra-
zing, leading to erosion of both vegetation and the underlying peat deposits. the 
uneP, endO and eu have been promoting change to such management regimes 
and establishment of restoration programmes for the peatlands of the ruoergai 
Plateau. 

to some extent, the sheer scale of the russian peatlands and the harshness of the 
climate have protected them from substantial human impact. Oil exploration and drill-
ing have, however, created an increasingly large impact footprint. in response to the 
range of issues facing peatlands in russia, an ‘action Plan for Peatland conservation 
and wise use’ has been established in order to stimulate an integrated approach 
across a range of sectors with an interest in peatlands.

Oak eggar male © erik PatersonOak eggar male © erik Paterson
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common reed (phragmites australis) is an abun-
dant wetland plant in the eutrophic wuliangsuhai 
lake. commercial harvesting provides a removal 
of nutrients and reduces the accumulation of 
Gyttja within the lake. therefor reed harvesting 
maintains an important wetland area.

Plant accumulation
situated north of the yellow river and south of 
the Gobi desert, the 300 km2 wuliangsuhai lake 
serves as a significant water source, providing 
many important ecosystem services for the arid 
region. as a terminal lake of the hetao irriga-
tion area it is mainly fed by drainage water from 
agriculture fields. This drainage water brings with 
it high levels of fertilizer, pesticides and organic 
particles, which result in enhanced growth of 
emergent and submerged vegetation.

next to Typha latifolia, the lake is dominated by 
common reed, which covers half of the water. 
The “open” water area is mostly covered by 
potamogeton pectinatus. the accumulation of 
organic sediments on the bottom of the lake 
causes the water, which is on average only 1 m 
deep, to rise by 7-13 mm every year and in the 
last 20 years a gyttja layer of about 12 cm has 
accumulated. 

Use of reed
harvesting emergent plants can slow down the 
silting rate and help to prevent the lake changing 
into a marshland. in addition, with an annual 
harvest of 100,000 tonnes of reed, reed selling 
contributes significantly to local livelihoods. The 
majority of the reed is sold to paper factories to 
be made into paper pulp, which provides a signifi-
cant financial benefit to the lake administration. 
minor parts of reed are also used in the produc-
tion of mats for covering greenhouses.

Nutrient removal
at wuliangsuhai lake the reed harvesting annual 
removes 105 tons of phosphate and 417 tons 
of nitrogen by winter reed cutting (1995- 2010). 
these correspond to 14% and 13% respectively 
of the total phosphate and nitrogen influx.

Reed use in China
the utilisation of reed has a long tradition in 
china. for centuries, it has been used as a fod-
der plant, for building material and as a source 
of energy. in 2004, about 1 million hectares of 
reed beds delivered an annual yield of 2.6 million 
tonnes. 95% of this harvested reed was used 
for pulp and paper production - about 10% of 
the total non-wood pulp and paper production in 
china.

Looking forward
china offers an example of how to use wetland 
resources for multiple purposes and how wetland 
plants can be used in a sustainable manner. 
as well as offering alternative ways to meet the 
growing demand for biomass and substitutes for 
fossil fuels, these examples of reed utilisation 
demonstrate the positive impacts of harvesting 
on eutrophic water bodies.

 

wetland in a dry land 
harvesting reed for pulp and paper production  
at wuliangsuhai lake, inner mongolia 
wuliangsuhai lake, inner mongolia

‘removing emergent and submerged vegetation is 
crucial to maintain the lake.’

Professor shang shiyou, department of mechanical and electrical engineering of 
inner mongolia. agricultural university, institute of agricultural and animal husbandry, 
huhhot 010018, china
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Local farmers harvesting reed for fodder © Jan Köbbing

reed mat making in a weaving loom © Jan Köbbing

baled reed transportation to the paper mills © Jan Köbbing
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the results show that wood planks work well 
to increase water table level in the narrow and 
deep-water canals whilst sand or peat bags 
work better in the wide and shallow canals. the 
blocking of the gullies showed positive effects, 
and the installation of plastic pipes helped guide 
water flow to the canals when water table was 
high enough to overflow surface, controlling soil 
erosion. 

From demonstration to local action
demonstration sites helped persuade individuals 
and groups that restoration was needed for 
nature as well as community livelihoods. local 
authorities have since recognised the effective-
ness of the methods used and have provided 
funding for large-scale restoration. in addition,  
local government has prioritised ecological con-
servation as a long term objective.

however, the main challenge still facing the 
restoration of peatlands in the ruoergai Plateau 
is overgrazing. Grazing is a traditional practice 
that local communities rely on heavily for their 
livelihoods. as more peatlands have been re-
stored and/or designated as protected areas, the 
pressure of grazing on the remaining pastures 
has increased. to move forward with peatland 
conservation in this area, it is therefore important 
to explore and offer alternative livelihood options 
and reduce the dependency on livestock hus-
bandry on drained or degraded peatlands. The importance of the Ruoergai Plateau 

the ruoergai Plateau comprises 4,733 ha of 
peatlands in the upper catchment of the yellow 
river, straddling the border of sichuan and 
Gansu provinces. these peatlands are of key 
importance for the conservation of alpine bio-
diversity – both in the peatland and adjacent 
grasslands. they also provide key habitat for 
endangered wildlife species such as black-
necked cranes and a range of rare birds, fish, 
amphibians and plant species. the area supports 
two national nature reserves, two designated 
ramsar sites and two provincial nature reserves.

Human impact
the main threat to the ruoerga peatlands comes 
from overgrazing, which has caused a lower-
ing of the water table because of the drained 
canals and gully erosion. however, the increasing 
temperature in the tibet Plateau due to climate 
change has also affected the area. as well as 
environmental impacts, the degradation of these 
habitats has a significant impact on local commu-
nities as there is a reduction in ranger land, water 
supply, fodder crops and tourism potential. 

Raising awareness
wetland international china, working with local 
and international partners, has supported local 
governmental sectors to recognise just how valu-
able the ruoergai peatlands are. the organisa-
tion has worked to share knowledge and informa-
tion about these peatlands both in and outside of 
china. 

with support under the uneP/Global 
environmental facility and eu-china biodiversity 
conservation, peatland restoration activities have 
been tested and demonstrated in some drained 
canals, gully erosion and peat cutover sites.

Conservation of land and culture
Peatlands are very important for water provision, 
grazing potential and tourism development. this 
restoration project aims to protect the ecosystem 
services provided by this habitat, such as water 
supply, carbon storage and sequestration, whilst 
conserving traditional tibetan cultural heritage. 

working to prevent further degradation of the 
ruoergai peatlands, several restoration methods 
have been put in place:

• canals have been blocked using wooden 
planks, bags filled with peat, sand and/or 
boulders.

• fencing has been used around some of 
the blocked canals to prevent trampling 
from yaks. 

• re-vegetation has been initiated to stabi-
lise soil surface.

• Gullies have been blocked by bags filled 
with peat. 

• a concrete dam has been built to hold back 
the water in the open peat (cut 2m deep). 

The results
to date, approximately 1,568 ha of peatland 
has been restored with evidence of successful 
re-vegetation; vegetation such as halerpestes 
tricuspis, Equisetum heleocharis has been identi-
fied at restored sites. 

nature and PeOPle: 
Peatland restoration for the Yellow River flow 
ruoergai Plateau, china
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Blocking canals by bag filled with peat, sand bags © Zhang ming

concrete dam in peat extracted area © Zhang ming
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with a population of over 240 million people, 
poverty is widespread in Indonesia; 2010 saw 
over 43 million people having to live from less 
than $1.25 a day. 

Peatlands in Indonesia
indonesia is home to the largest area of tropical 
peatland in the world. most of this habitat occurs 
on the islands of sumatra, borneo and new 
Guinea. while new Guinea still hosts large areas 
of forested peatland, sumatra and indonesian 
borneo (kalimantan) have lost around 70% of 
their peat swamp forest over the past 30-40 
years. 

Dangers: deforestation, drainage, peat fires 
Deforestation, drainage and peat fires in 
Indonesia are responsible for a significant 
proportion of global cO2 emissions from land-
use; drainage alone causes annual emissions of 
almost half a billion tonnes of cO2 (domain et al. 
2012). with growing global demand for palm oil, 
the clearance and destruction of valuable peat-
lands is happening at an ever increasing rate. 
Oil palm and pulp plantations cover nearly 20% 
(2.2 million ha) of western indonesia’s peatlands 
(miettinen et al. 2012a) and the remaining peat 
swamp forests suffer from illegal logging and fire. 
if these conditions continue, peat swamp forests 
are predicted to disappear in western indonesia 
by 2030 (miettinen et al. 2012c). 

Poverty on peatlands 
many indigenous people suffer from poverty in 
the absence of sustainable land-use options 
on drained peatland. although new plantations 
can offer employment and income, the loss of 
traditional livelihoods is an on-going challenge. 
in addition, the new infrastructure of plantations 
brings more people, and competition, into remote 
areas. the loss of soil fertility and rapid peat 
degradation associated with drained peatland will 
not only lead to more poverty but also the loss of 
habitable land.

The paludiculture-perspective 
restoration and paludiculture can be used to 
overcome peatland degradation and reduce 
poverty levels. by rewetting the land, the peat 

can be conserved and cO2 emissions can be 
substantially reduced. this action reduces the 
likelihood of peat fires and associated haze, 
leading to direct health-benefits for the local peo-
ple. the cultivation of native swamp forest trees 
for non-timber forest products (ntfPs) offers 
an attractive source of income and, in addition, 
reforestation can help restore peatland hydrology, 
microclimate and biodiversity.

Successful cultivation: oil, latex, mosquito 
repellent 
examples of successful cultivation of native 
swamp trees are Jelutung (Dyera polyphylla; for 
latex), tengkawang (Shorea spp.; for butter fat, 
oil) and rattan palms (Calamus spp.; for furniture, 
bags, mats). another interesting tree for cultiva-
tion is Gemor (alseodaphne coriacea). the bark 
of this tree is widely used as a mosquito repel-
lent but, because it has become an important 
source of income, populations of Gemor are often 
overexploited. cultivation would counteract the 
population decline and secure the supply of its 
bark. 

The next step
the establishment of trial plantations of various 
peat swamp forest species on rewetted peatland 
is a critical step to further identify and widen 
the suite of highly valuable species. this step is 
also required to engage local people in possible 
paludiculture businesses that would counteract 
poverty and thus increase the value of peatlands 
in general.

 

POverty alleviatiOn and climate PrOtectiOn 
cultivating non-timber forest products indonesia 
indonesia, asia

‘the current degradation and destruction of tropical peatlands in 
southeast asia is a grim picture. but if global and national leaders 
finally understand the scale of the on-going environmental disaster 
and if they decide to consequently promote sustainable land-use 
options as illustrated here then the peatlands of indonesia and its 
people will have a future.’

rené dommain, landscape ecologist/palaeoecologist at the university of Greifswald, Germany
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Jelutung reforestation in the Central Kalimantan Peatland Project / Indonesia 
© rené dommain
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The situation
bangladesh has approximately 224,700 ha of 
peatland habitat, covering around 1.6% of the 
total area of the country. these peatlands are 
distributed between the Ganges river floodplain 
and the Ganges tidal floodplain in Gopalgonj, 
bagerhat, as well as in the adjoining parts 
of Khulna, Barisal, and Jessore districts of 
bangladesh. there are also limited peat  
deposits in the sylhet basins in the north-east  
of the country. despite this coverage, peatland is 
viewed as marginal land in bangladesh and has 
not received much attention over the years. lack 
of public awareness and weak environmental 
regulations are the primary drivers of peatland 
conversion and depletion in the country.

The degradation of the peatlands
this project focuses on the peatlands of the 
Ganges tidal floodplain, which are characterised 
by the organic materials that occupy more than 
half of the upper 80 cm of the profile and can also 
be present in different layers within the same soil.

the main threats to this peatland ecosystem 
include;

• the use of peat soil as fuel for the conven-
tional cooking stove used by local people

• the extraction of snails from the habitat 
to be used as feed for commercial shrimp 
farms

• the conversion of peatland to cropland 
through drainage and embankment

• the pollution from fertilizer and pesticide 
washout from nearby agricultural fields

Conserving the wetlands
a research team from bangabandhu sheik 
mujibur rahman agricultural university took the 
initiative in the middle of 2012 to conserve the 
peatlands of the Ganges tidal floodplain. They 
carried out a baseline survey to assess the  
current status of the peatland, identify the major 
threats to the peatland ecosystem, and finally to 

design a framework to manage the resource.  
A GPS data of land use identified 29 different 
land use types in the area, including dry crop-
land, wet cropland, fish farm and settlement. 

Importance of community
raising awareness among the local community 
of how valuable the wetlands are, and increas-
ing their participation in conservation efforts, has 
been identified as a vital aspect of managing this 
environment. so far awareness raising activities 
have been carried out with 120 farming families, 
as well as two schools. 

Looking to the future
using Geographic information system (Gis) and 
remote sensing, a land use map of peatland will 
be generated to better understand the spatial 
temporal status of the habitat. it is recognised 
that increased collaboration between govern-
ment, nGOs, educational institutions and the 
local community will play an important role in 
conserving this important natural resource and 
protecting the environment. the research team 
plan to work with the local farming community to 
identify alternative options for income generation, 
including multi-storied agroforestry systems and 
quail farming, so that peatland conversion can be 
avoided.

lOcal awareness fOr actiOn 
reviving the peatland ecosystem of Ganges tidal 
floodplain 
bangladesh, asia
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shrimp farm in Ganges tidal floodplain ecosystem.

shell of snail harvested from Ganges tidal floodplain ecosystem.

local awareness programme.
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Oceania

the peatlands of Oceania occur in a wide range of landscapes and exist in many 
structural vegetation communities from the blanket bogs of the sub-antarctic islands 
located to the south and southwest of australia and new Zealand, to the tropical 
swamp forests of many Pacific Islands; the tropical woodlands swamps of northern 
australia and the high mountain peatbogs  in new Guinea. extensive closed valley 
peatlands  occur in new Zealand and new Guinea while the most extensive  and 
widespread peat bogs of australia occur in tasmania, as unique buttongrass moor-
lands (blanket bogs) covering in excess of one million hectares. 

these moorlands and the new Zealand restionaceous sedge peatlands which may 
be up to 10 to 12 metres deep, occur only in the Australasian region. Significantly 
these and the majority of australasian peatlands are dominated by species other 
than Sphagnum and generally, are of low species richness. the widely recognised 
Sphagnum bog peatlands of the montane and subalpine regions still only have 
Sphagnum as a component of the vegetation that is dominated by restionacaeae,  
cyperaceae and epacridaceae species. unlike the peatlands of the northern hemis-
phere, Sphagnum bogs in australia and new Zealand occur as small and generally 
discrete areas where surface and / or subsurface drainage provides for growth of 
Sphagnum and the development and maintenance of the  peatbeds. the limiting  
factor to Sphagnum peat accumulation is moisture availability and evapotranspiration, 
particularly during the summer months. very low rates of peat development now occur 
with partly decomposed organic matter being dominant in the upper layers of peat 
profiles of most montane and temperate coastal peatlands of the Australian mainland. 
in contrast, new Guinea and tropical islands of Oceania, generally expe rience very 
high annual rainfall and peat accumulation is still occurring at a relatively high rate.

the degradation of peatlands is evident in all Oceanic countries as a result of drai-
nage, domestic stock grazing, cultivation, burning and bushfires, peat mining, feral 
animal activities and other anthropogenic impacts. the impacts are arguably most  
significant in the Australia mainland peatlands where the individual peatlands are 
mostly small (<10 ha) and the total area of peatland is estimated to be in the order  
of only some 25000 ha. the peatlands of the high mountains of south eastern 
Australia cover only about 10000 ha but are a significant component of the upper 
catchments of the major rivers of south-eastern australia. the majority of these  
peatlands are conserved within major national parks and protected areas but are  
still under threat from bushfires and feral animal impacts and are very sensitive to 
weather and climate changes. 

As a response to the extensive bushfires that burnt across the Australian mainland 
alps in 2003, a major peat bog research and restoration program was commenced  
in 2004 to ensure the recovery of the most damaged of the peat bogs and their signi-
ficant hydrological role in the catchments, as well as the eco-services they provide to 
surrounding native vegetation communities and native animal habitats. this restora-
tion program has expended approximately a$3m and has included basic techniques 
to provide for rehydration of dry peatbeds, through the blocking of burnt peat tunnels 
and peat incision, as well as more innovative techniques such as the shading of rem-
nant hummocks of Sphagnum and  patches of regenerating empodisma. the shading 
of remnant areas of bog plants has resulted in regeneration rates and biomass pro-
duction three to four times that of unshaded vegetation, with subsequent benefits to 
the protection and rehydration of dry and exposed peatbeds. the program has been 
recognised widely as a significant success and the techniques used will continue to 
be applied to existing degraded peatbogs, to provide for adaptation to and ecosystem 
resilience to predicted climate change impacts.

viviparous lizard © erik Patersonviviparous lizard © erik Paterson
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Background
the number and area of mires (fens and bog) of 
the australian alps has declined dramatically over 
the past 150 years due to grazing by domestic 
stock, recreation activities, infrastructure develop-
ment, increasing feral animal damage, and exotic 
weed invasion. in addition to this degradation, 
the 2003 wildfires burnt over almost all the alpine, 
subalpine and montane fens and bog, with a 
further loss of about 15% of the functional mires 
existing at the time. 

The damage
Following the 2003 wildfires approximately 70 
large peat bog areas required restoration works 
to ensure that they recovered to a fully functional 
condition. The impacts of the fires varied and 
damage ranged from minor burning of some 
Sphagnum (moss) hummocks (mainly Sphagnum 
cristatum), to complete destruction of the bog 
and fen vegetative cover and partial burning of 
the underlying peat beds. the latter resulted in 
the loss of the functional hydrological role of the 
peats and as a consequence, the loss of the 
ecosystem services the bogs and fens provide 
to catchment water storage, flow regulation and 
runoff filtering. 

The plan
a program of restoration and revegetation of the 
mires was started in march 2003 and continues 
to be implemented by field staff of the individual 
national parks within the alps national Parks  
co-operative management agreement. the aim 
is restore and enhance the capacity of the  
damaged areas to recover their functional hydro-
logical role, and regenerate a stable natural mire 
vegetation complex. 

several mire recovery monitoring and research 
programs were also initiated immediately post-fire 
to both guide the restoration work and to quantify 
the benefits of the various restoration techniques 
and programs (hope, et al. 2006). Photo moni-
toring points were established at all bog and fen 
restoration sites and several de monstration sites 
were also established to visually monitor the 

be nefits of mire restoration and to act as ecologi-
cal restoration education and interpretation sites. 

Methodology
there are two main tenets for this ecological res-
toration work: one is that peat bog should recover 
their capacity to take up surface and subsurface 
flows so they regain their saturated state, and the 
other is the need for the recovery and restoration 
of a natural shade cover to provide for wide-
spread recovery of mire plants particularly that of 
Sphagnum spp. regeneration. 

the techniques used for the restoration of bog 
and fen ecosystems involved shading and 
protection of the remnant bog and fen plant 
populations, particularly Sphagnum species from 
high ultra-violet light levels and desiccation by 
covering the Sphagnum hummocks with shade 
cloth; the construction of straw-bale ‘dams’ in 
flow-lines to create/restore surface pools;  
the construction of subsurface organic matter 
dams to slow the flow of water from the peats; 
and the placement of coir and straw-filled jute 
mesh ‘logs’ as surface water-spreaders and sedi-
ment traps. 

Results
restoration works were applied to approximately 
130 individual bog and fen sites burnt by the fires 
– about one tenth of the total number of bogs  
and fens burnt over by the fires. Approximately  
300 ha of bog and fen ecosystem has been 
restored to functional and stable mires, with large 
areas of adjacent organic soils and associated 
shrub and grassland ecosystems benefiting from 
the improved soil moisture regime accruing from 
the mire restoration works. 

all bogs and fens, to which restoration works 
have been applied have recovered from a desic-
cated state to a saturated state, although the full 
recovery of this condition has taken between 15 
months and six years. based on past experience, 
full recovery of the functional role of the eco-
system and a complete bog and fen vegetation 
complex will still take many years to achieve.

restOratiOn after fire 
restoring the mires of the australian alps following  
the 2003 wildfires 
australia, Oceania
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a restored bog three years after restoration works  
© roger Good

a restored peat bog following deep incised and erosion 
as a result of burning in the 2003 wildfires  
© roger Good

subsurface hay bale dam constructed across a peat 
bog to retain subsurface flows © roger Good

shade cloth covering a core area of a damaged peat 
bog – providing shade for Sphagnum from high levels 
of uv © roger Good
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americas

the americas between them span much of the habitable range of latitudes, from 
northern hemisphere arctic to southern hemisphere tundra. Peatlands can be found at 
every point along this range. the estimated extent of peatlands in the americas by the 
turn of the present century was a little over 1.54 million km2, which represents 3.5% 
of the total land area (Joosten 2010). by far the largest proportion of this peatland 
resource is provided by canada, which has 1.136 million km2 of peatland covering 
almost 13% of its land area (tarnocai et al. 2011). indeed the arctic, sub-arctic and 
boreal regions of the americas between them hold 82% of all known peatlands in the 
americas. brazil, Peru and the remaining lower 48 states of the us provide a major 
part of the remaining peatland resource, though every country on the american land-
mass possesses some peat, as do many of the outlying islands.

the most extensive peatland systems in the americas are the treeless polygon mires 
of the arctic and sub-arctic, together with the mosaic of 'muskeg' and patterned fen 
which dominates the boreal peatlands of canada and alaska (Zoltai and Pollett 
1983). further south, raised bogs and swamp forests become the commoner expres-
sion of peat formation, with raised bogs extending as far south as the mountains of 
north carolina (hofstetter 1983). On the oceanic fringes of both east and west coast, 
blanket mire occurs, often associated with coastal fogs (Price 1992). further south 
and west, the Prairie region is characterised by numerous small 'pothole' peatlands. 
the central plains of the us are also the drainage basin for the mississippi, the lower 
reaches of which form a wide coastal flood-plain formerly dominated by peat swamp 
habitat, while further to the east are the extensive coastal peat swamps of Georgia 
and the florida everglades (hofstetter 1983).

the peatlands of central america occur mainly as coastal swamps or as treeless 
bogs in the highlands, but the major peatland system of northern and central south 
america is the amazon basin, where the bulk of the peat consists of woody remains 
from the low-growing forest cover (Junk 1983). Peatlands also occur along the andes 
chain. in the far south, the raised bog and blanket mire landscapes of the magellanic 
tundra complex reach their greatest expression in the eastern plain of tierra del 
fuego (Pisano 1983).

the northern arctic, sub-arctic and northern boreal peatlands remain largely untou-
ched by human action, apart from the effects of oil drilling and associated road and 
pipeline construction. Further south, significant losses have occurred due to agricul-
ture, forestry, peat harvesting and large-scale industrial development. canada has 
a federal no-net-loss of wetlands policy which is supported by provincial wetland 
conservation policy. One of the main industry sectors is the horticulture peat harvest-
ing industry which has pursued a major research and peatland restoration programme 
over the past 20 years. 

in the us, at least a century of industrial-scale agricultural drainage has seen the  
conversion of much flood-plain peatland to agricultural land, most notably along  
the mississippi. Recent catastrophic flooding events, however, are bringing about  
a rethink in policy, with restoration of some peatland areas forming part of an integra- 
ted flood-management approach.

The main pressures on the peatlands of Central America come from flood-plain and 
coastal development for agriculture and, to a lesser extent, tourism and urban deve-
lopment. logging and agricultural land-claim are key threats to the peatlands of the 
amazon basin. the páramo peatlands of the andes are under pressure from agri-
cultural land-claim, afforestation and livestock grazing (cuesta and de bievre 2012). 
Grazing also affects a number  of the peatlands in tierra del fuego.

common toad © erik Patersoncommon toad © erik Paterson
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Applying the research to business processes
the research outcomes have been incorporated 
into the policies and practices of the canadian 
industry. they have helped to inform new legisla-
tion, regulations and policies regarding respon-
sible peatland and wetland management within 
national and provincial governments. in the 
province of Quebec, the industry benefits from 
a partnership with the ministry of finance and 
economy that has resulted in large restoration 
projects, along with the training of peat compa-
nies’ employees and the development of differ-
ent tools for the industry (operation guide, lca 
calculator, etc.). 

the industry took a step further in engag-
ing with the Veriflora® Certification Standards 
and the Sector Specific Annex for Responsible 
horticultural peat moss production and handling. 
The Certification is intended to identify and en-
courage responsible production practices and to 
stimulate continuing improvement in the industry. 
One requirement of this certification engages the 
producer to restore all “new” post-harvested ar-
eas. after conducting a social and environmental 
life cycle assessment, the industry is now 
working on its first Social Responsibility Report 
that will highlight the actions taken by the sector 
toward responsible management and will set the 
stepping stones for the future.

Peat for horticultural use
canada is a major producer and exporter of  
peat for horticultural uses. the industry pro-
duces about 1.3 million metric tons of peat per 
year. Of the estimated 113,6 mha of peatlands 
in canada, nearly 25,000 ha are, or were at 
some point in the past, drained for peat harvest-
ing. some 14,000 ha are currently being actively 
managed. in the canadian context, generally 
only Sphagnum-dominated peatlands with a peat 
thickness of 2 m or greater and an area of 50 ha 
or greater are of commercial value for the indus-
try. at the end of the production, sites typically 
still have a relatively deep peat layer (> 0.5 m 
depth) and ombrotrophic conditions that help the 
restoration processes.

Starting with research 
the horticultural peat industry has funded major 
restoration research programmes over the past 
20 years, along with government agencies  
(e.g. the natural sciences and engineering 
research council of canada, ministry of 
environment in Québec and ministry of natural 
resources in new brunswick) and academic in-
stitutions (e.g. members of the Peatland ecology 
research Group - www.gret-perg.ulaval.ca). 
in total, more than $5,000,000 cdn has been 
invested by the industry to investigate ways to 
accelerate the restoration of bogs and to en-
hance their environmental functions. the goal is 
to re-establish self-regulatory mechanisms that 
will lead back to naturally functioning peat-accu-
mulating ecosystems.

Restoration approach and results
the restoration approach (the ‘moss-layer trans-
fer technique’) was developed through an exten-
sive research program and is based on two main 
actions:

•  active reintroduction of peat bog plant 
species, along with various techniques to 
improve micro-environmental conditions for 
plant establishment;

•  rewetting

machines widely used for agricultural or peat 
mining purposes can be used to collect and 
spread plants and mulches, making these tech-
niques compatible with the restoration of large 
peat surfaces (typically when greater than 1 ha). 

monitoring of restored sites shows that typi-
cal bog plant cover establishes within a few 
years following restoration and is dominated by 
Sphagnum mosses. restoration also returns 
the organic matter accumulation to values that 
are comparable to those of natural systems. 
the hydrological conditions necessary for moss 
establishment are improved as the water table 
rises quickly after ditch blocking, although it 
still fluctuates more than in natural peatland 10 
years after restoration. research suggests that 
it will take between 15-20 years to accumulate a 
thick enough moss layer (acrotelm) to regulate 
the water. it is also predicted that annual carbon 
balance can be returned to near natural condi-
tions within 10-15 years following restoration.

frOm research tO industrial Practices 
the canadian horticultural peat industry 
canada, americas

‘responsible management of peatlands must include consideration 
of proper restoration practices as part of post-harvest use. the 
canadian peat industry is committed to sustainable management of 
peatland ecosystems and has adopted the science based outcomes 
into its industry leading best practices for restoration.’

Paul short, president canadian Sphagnum Peat moss association
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Plant re-establishment in a bog restored after 1 years,  
here some Sphagnum mosses with polytrichum strictum  
and Drosera rotundifolia © aPthQ

visit of a restored sites with various stakeholders © aPthQ

the peat producers learn how to recognised that  
target species for restoration project during a  
technology transfer workshop © aPthQ
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Sphagnum
a genus of mosses that includes a number of species which grow in peat bogs, and form peat when they 
decompose in anaerobic, waterlogged conditions. there are 34 species that occur in the uk, grouped into 
six “sections”. Of these Section Sphagnum with five species contains the real peat bog specialists, which 
are the main peat formers. these are Sphagnum affine; S. austinii; S. magellanicum; S. palustre; and  
S. papillosum. Sphagnum mosses are very sensitive to atmospheric pollution. 

acronyms & abbreviations

the following in a list of the acronyms and abbreviations frequently used in this report.

AES
agro-environmental schemes

GHG
Greenhouse Gas (emissions)

Gwh 
Gigawatt hour

Ha
hectares

LNR 
local nature reserve

Mton  
metric ton or megatons

MRV 
measuring, reporting and verifying 

NNR
national nature reserve, a national conservation designation, nnrs comprise the ‘jewels in the crown’ of 
protected areas in Great britain

NPA
national Park authority

RSPB
royal society for the Protection of birds

SAC
special area of conservation designated under the eu habitats directive

SPA
special Protection area designated under the eu birds directive

SSSI
Site of Special Scientific Interest. SSSIs are a national designation which protect a representative series of 
the best sites for species and habitats in Great britain. in northern ireland they are called assi – areas of 
Special Scientific Interest.

Glossary

Blanket bog 
Peat bog that forms in areas with a cool, wet oceanic climate, which means soils are continually wet across 
the landscape, allowing peat to form a “blanket”, even on slopes of up to 30 degrees. 

Dwarf shrubs 
moorland plants such as common or ling heather (Calluna vulgaris); Bell heather (Erica cinerea); Cross-
leaved heath (Erica tetralix); Bilberry or Blaeberry (Vaccinium myrtillus); Cowberry (Vaccinium vitis-idaea); 
bearberry (arctostapylos uva-ursi); Crowberry (Empetrum nigrum)

Geojute 
Netting made from unbleached jute fibres. It is used to provide short-term stabilisation of soils and prevent 
erosion in revegetation projects

Geotextiles
a generic name used for natural netting materials used in revegetation such as Geojute. 

Gyttja
a mud rich in organic matter, found at the bottom or near the shore of certain lakes. 

Grip
another name for a drain. 

Heather bales
bales of heather used to slow down drainage to raise the water table and encourage the formation of bog 
pools 

Heather brash
heather cuttings that spread on bare peat which reduce weathering from wind and rain, contain heather 
seed, and provide a medium for other plants to root into. 

Lagg fen
an area encircling a raised bog where water draining from the bog meets surrounding mineral soils. 

Paludiculture
a form of agriculture that allows farmers to manage wetlands (including many peatlands) for biomass pro-
duction (e.g. reeds for insulation or biofuels) without draining or in other ways damaging peatland habitats.

Peatland Restoration
intentional activity that initiates or accelerates the recovery of ecological conditions necessary to allow peat-
land vegetation and associated fauna to thrive and for peat accumulation to take place.

Peatland Rewetting
a form of restoration involving the raising and maintenance of water levels necessary to support peatland 
function.

Raised bog
develops primarily, but not exclusively, in lowland areas where impeded drainage and resultant water 
logging provides anaerobic conditions, which slow down the decomposition of plant material, which in 
turn leads to an accumulation of peat. continued accrual of peat elevates the bog surface above regional 
groundwater levels to form a gently-curving dome from which the term 'raised' bog is derived. the thickness 
of the peat mantle varies considerably but can exceed 12 m.

Sphagnum capillifolium © erik Paterson Sphagnum © erik Paterson
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The International Union for the Conservation of Nature (IUCN) is a global 
organization, providing an influential and authoritative voice for nature  
conservation. The IUCN National Committee UK Peatland Programme  
promotes peatland restoration in the UK and advocates the multiple  
benefits of peatlands through partnerships, strong science, sound policy  
and effective practice. 

http://www.iucn-uk-peatlandprogramme.org
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