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Introduction to this resource:
The resource is based on the latest research on peatlands, giving pupils a unique insight into the
hidden beauty and value of these environments to UK society, how they have been damaged, and
what we can do to restore and protect them.
The resource is linked to SQA Higher and Advanced Higher curricula and the the OCR, CIE and
AQA curricula for Geography A and AS level. It has been developed in collaboration with renowned
learning and teaching consultant Jenny Townsend, University researchers, National Parks, the
International Union for the Conservation of Nature, Project Maya Community Interest Company
and RSPB.
The resource is funded by the Cairngorms National Park, Peak District National Park, South West
Water and the Government’s Economic and Social Research Council via the Rural Economy &
Land Use programme.

Activity aims:
This activity guide aims to:
• Demonstrate the range of benefits that society derives from peatlands, and why we should
value them and look after them
• Explain how peatlands have been damaged in the past and get pupils to think about how
this damage affects different services that peatlands provide to society
• Get pupils to put themselves in the shoes of those who may decide the future for peatlands,
considering how different ways of managing the land might affect different groups of people
and the services that peatlands provide to society
• Explain the benefits and challenges of engaging everyone who manages or depends on
peatlands in decisions about how they should be managed in future, and apply good
practice principles to a case study of siting a wind farm on peatland
• Illustrate different ways that damaged peatlands may be restored with case study material
from the Peak District National Park in England and the Flow Country in Scotland, and get
pupils to think critically about how this work may be paid for, from both the public and
private sector
• Describe each of the peatland National Parks and how they are managed, and encourage
pupils to think critically about the role of tourism in peatland National Parks
• Describe the practices and consequences of peat cutting and horticultural use of peat, and
peat-free compost alternatives
• Illustrate key points from each of the above aims through a detailed case study of
southwest moorlands
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Synopsis:
By the end of this resource, pupils should have learned the following:
•

Section 1: Peatlands are often overlooked as desolate wastelands, but they are vitally
important for UK and global society due to their role in storing carbon (that would otherwise
contribute towards climate change), purifying water and providing places (habitat) for
internationally important plants and animals to live
o Peatlands form over millennia and contain a number of species of plants and birds that
are not found elsewhere
o Peatlands provide society with a wide range of benefits, which can be classified as
provisioning, regulating and cultural “ecosystem services”

•

Section 2: Over 80% of the UK’s peatlands have been damaged in some way, mainly by overgrazing, regular burning by gamekeepers on deep peats and drainage, with severe localised
damage by wildfires in some places
o Degraded peatlands emit Greenhouse Gases into the atmosphere, contributing towards
climate change. They leak carbon into water, discolouring it brown, silt up fish spawning
beds and reservoirs, are more susceptible to wildfire, and are less likely to provide
habitat for important wildlife typically associated with blanket bogs

•

Section 3: It is difficult to predict what the future is likely to hold for peatlands; and different
people who use peatlands for different purposes often have conflicting views about how they
should be managed
o The current trend is for peatlands to be used less and less intensively. In future, hill
farmers may be managing the land to absorb carbon from the atmosphere and to
encourage wild plants and animals, rather than sheep
o However, in future we may alternatively want these environments to provide us with
more food (or energy crops). This may become likely if the global human population
increases substantially, putting pressure on food and energy security
o It is important to consider what the future might hold for peatlands, so that we can
choose (where possible) to steer away or towards these futures as a society

•

Section 4: Given the many different services provided by peatlands and the competing
demands on this habitat from different groups of people, it is essential that decisions about the
future of peatlands take many different views into consideration, and that different groups are
consulted
o There are a range of policy mechanisms that can be used to persuade people to
manage peatlands differently, for the benefit of wider society; for example providing
people with information and giving them the skills they need to manage the land more
sustainably, increasing regulation (e.g. prohibiting certain activities), providing
incentives and creating new markets for the services provided by peatlands

•

Section 5: It is possible to restore damaged peatlands, and this may increasingly be paid for
by private investors and corporations interested in the climate, water quality and biodiversity
benefits of healthy peatlands

•

Section 6: The majority of the UK’s National Parks contain significant peatland areas, most of
which are protected by UK and international law for their nature conservation value. Because of
the complex patterns of landownership in UK National Parks, peatland restoration has to be
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done in collaboration between National Park Authorities, Government nature conservation
agencies and landowners. Although attempts are now being made to restore damaged
peatlands in our National Parks, much more work remains to be done.
•

Section 7: Peat has been cut for domestic purposes across the UK for centuries, primarily for
use as fuel. However peat cutting (from mainly lowland bogs) now takes place on a much wider
scale to supply the horticulture industry. Government targets have been set in England to
reduce the unsustainable use of peat in the horticultural sector to zero by 2030. You can do
your part by avoiding peat compost and buying peat-free composts from your Garden Centre –
they are just as effective for growing plants, but prevent natural peatlands from being
destroyed.

•

Section 8: Moorlands in the UK have been used for agriculture for many generations, and land
use has significantly shaped the landscapes we now see today. Moorlands in Exmoor National
Park and at Aclands provide evidence of changing land use from pre-historic times up to the
present day. Financial incentives from Government to plough, reseed and drain moorlands
were reversed in the 1970s and 80s, and funding is now being made available to restore
moorlands that have been damaged by agricultural activity, so that they can become a wildlife
haven once more, and provide clean drinking water and protection against climate change. It is
possible to see how restoration is being done on the Moorlands at Acland and more widely
across Exmoor by the ‘Mires on the Moors’ project.
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Materials or props required
•

Access to You Tube

Arranging a site visit:
Visits can be arranged to a range of peatland sites across the National Park network, to illustrate
the learning outcomes above and further explore this topic. Contact details are provided below for
each National Park that contains peatlands in the UK, for you to plan your school trip:
• Peak District - http://www.peakdistrict.gov.uk/
• Lake District - http://www.lakedistrict.gov.uk/
• Snowdonia - http://www.snowdonia-npa.gov.uk/
• Dartmoor - http://www.dartmoor-npa.gov.uk/
• North York Moors - http://www.northyorkmoors.org.uk/
• Yorkshire Dales - http://www.yorkshiredales.org.uk/
• Exmoor - http://www.exmoor-nationalpark.gov.uk/
• Northumberland - http://www.northumberlandnationalpark.org.uk/
• Brecon Beacons - http://www.breconbeacons.org/
• Loch Lomond & The Trossachs - http://www.lochlomond-trossachs.org/
• Cairngorms - http://cairngorms.co.uk/
A number of other organisations can also arrange educational site visits to peatlands including:
• RSPB Forsinard - http://www.rspb.org.uk/reserves/guide/f/forsinard/
• PlantLife Munsary Peatlands http://www.plantlife.org.uk/nature_reserves/munsary_peatlands
Detailed instructions for visiting Aclands (section 8) are given in Appendix 1.
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About the authors:
These resources have been developed by Prof Mark Reed and Jenny Townsend, with feedback
and additional inputs from a panel of experts from the Cairngorms National Park, Peak District
National Park and RSPB.
Mark is a Professor of Interdisciplinary Environmental Research at the Centre for Environment &
Society Research, Birmingham City University, with extensive experience working in UK peatlands.
He has written more than 50 academic papers in international journals, in addition to book
chapters, magazine articles and other publications. His work has been covered by the Guardian,
Radio 4, Radio Scotland and international media. He led the £1.1M Sustainable Uplands project
that these resources are based on, and led the development of the UK Peatland Code, which is
now the voluntary standard for peatland restoration projects in the UK. He was a contributing
author to the upland chapter of the United Nation’s UK National Ecosystem Assessment. He was
on the Roster of Experts for the Government’s Ecosystem Markets Taskforce and has led teams
contracted to provide input to the Government’s Commission for Rural Communities’ Uplands
Inquiry, the uplands review for the Government Office for Science Foresight Land Use Futures
project, and the policy review for the International Union for the Conservation of Nature’s
Commission of Inquiry on Peatlands. Find out more about his work at:
www.markreed.webeden.co.uk or follow him on Twitter @lecmsr
Jenny is the Director of Townsend Consultancy Ltd, a company that provides specialist
consultancy services to schools and universities as well as to voluntary and charitable
organisations. Her work with schools and academies across the UK focuses on the preparation for
Ofsted visits and other aspects of school improvement. As a highly qualified former teacher of
Geography, Jenny understands the importance of ensuring that schools have access to resources
that are always accurate and up to date. She is keenly aware of the need to inspire young people
so that they will want to play an important role in protecting and conserving all aspects of their
natural environment. She has considerable expertise and experience of preparing high quality
learning resources that have an environmental sustainability theme. To find out more about her
work please visit: http://www.townsendconsult.co.uk/EnvironmentalSustainability

Support:
If you have any questions about these materials, please contact Mark.Reed@bcu.ac.uk. For links
to curricula from Scottish Qualifications Authority, OCR, CIE and AQA, see supporting material on
the National Parks website.
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Activity guide:
Section 1: What are peatlands and why are they important?
1.1 What are peatlands and how do they form?
Peatlands cover less than 3% of the Earth’s surface but contain twice as much carbon as the
world’s forests. Damaged peatlands are responsible for at more than 7% of the world’s carbon
dioxide emissions, and contribute towards climate change. The UK has the 17th largest peatland
area, out of 175 nations with peat deposits and is one of the countries with the most damaged
peatlands in the world.
Peatlands in the UK store over 3 billion tonnes of carbon – twenty times that found in all of Britain’s
forests. Representing the UK’s single largest carbon store on land, these fragile and ancient layers
of peat could be fundamental to shaping the future of our economy. Damaged UK peatland
habitats, degraded through human activity, are emitting 10 million tonnes of carbon dioxide each
year into the atmosphere. Urgent action is required to retain and increase the remaining 3 billion
tonnes of stored carbon beneath our feet.
Peatlands are formed of layers of decomposed plant and animal remains that have accumulated
over hundreds and thousands of years. It is thought that it may take up to ten years for 1 cm of
peat to form. Some areas of peatland are several metres deep.
Peats can be found both in upland and lowland areas where there are high rainfalls, low
temperatures and poor drainage. Areas of peatlands receive all their water from precipitation and
not from other sources such as underground springs.
‘Peatlands or mires are wetland ecosystems that are characterised by the accumulation of
organic matter, which is produced and deposited at a greater rate than it is decomposed,
leading to the formation of peat.’
The International Peat Society (http://www.peatsociety.org/peatlands-and-peat)

Where are peatlands found in the UK? Follow this link for a map of peatlands in the UK
http://peatlands.org.uk/?q=map/node

Activity 1: Initial thoughts on peatlands
Watch this video called ‘Look Again’ and write down your initial thoughts about peatlands, e.g. their
appearance, biodiversity, anything else?
http://www.youtube.com/watch?v=eMDgoQNIjZA [5.21 minutes]
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1.2 How do natural peatlands work?
Peatlands consist of two layers:
• the upper aerobic layer called the acrotelm. In this layer the rate of organic decay is
generally high.
• the lower layer called the catotelm. This layer has a lower rate of decay.
The boundary between these two layers is defined as being the lowest level of the water table. An
intact peat bog is fully saturated with water for most of the year. This means that when rain falls, it
simply runs off and reaches streams quite quickly.
Carbon storage: plants living on peat absorb carbon dioxide from the atmosphere as they grow,
and incorporate the carbon into their biomass. When they die and turn into peat, much of this
carbon remains in the peat where it is stored for millennia. Because carbon dioxide is an important
Greenhouse Gas, this means that healthy peat bogs contribute towards regulating the climate
system. However, healthy peat bogs also produce the Greenhouse Gases methane and nitrous
oxide. Methane in particular is a powerful Greenhouse Gas – every unit of methane has 24.5 times
the global warming effect of a unit of carbon dioxide. Although methane is produced naturally
under waterlogged (anaerobic) conditions in healthy peat bogs, the vast majority of healthy peat
bogs absorb and store enough carbon from the atmosphere via the photosynthetic activity of bog
plants, that they provide a net climate benefit. There is either a mineral subsoil or bedrock under
the peat layer but most of the carbon is contained in the peat.
Activity 2: How peatlands work
Watch this video about the ‘Natural Functions of Peatlands’ to increase your understanding of how
a natural peatland works.
http://www.youtube.com/watch?v=zpP17-mc5I4 [6.22 minutes]

1.3 The biodiversity of natural undamaged peatlands
There are two main types of habitat that occur in peatlands: moorland and blanket bog:
• Moorlands are relatively dry and well drained, and although they have peat soils, they
typically have quite a shallow layer of peat before you reach mineral soil. Because of the
layer of peat layer, the soil is acidic, and you see plants that are adapted to these
conditions. In the UK, most heather moorlands are grazed and regularly burned, usually by
game keepers who want to prevent scrub and trees taking over, and create a mosaic of
different aged heathers for game birds like grouse to feed and shelter/nest in. Heathers like
cross-leaved heath (bell heather) and Calluna vulgaris (common heather) are adapted to
the acid soils and burning, as their seeds only germinate after they have been exposed to
smoke.
• Blanket bogs are much wetter, with the water table close to the surface for most of the year,
and contain deeper peats – more than 0.5-1 m deep (in some parts of Scotland they can be
over 10 m deep). Bog pools are common in blanket bogs, and the plants and animals that
thrive there are adapted to the wet conditions. Grazing and burning management is not
necessary to keep the scrub and trees at bay, because most woody species are unable to
survive in the wet conditions.
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The material that follows focuses on blanket bogs, because these are where most of the UK’s peat
occurs.

1.4 Plants
Sphagnum moss is the most commonly occurring plant found in
peat land areas. It grows in moist or water-logged peat soils
(sometimes floating on bog pools). Sphagnum moss is well
suited to living in a peat bog as it is a plant that prefers an acidic
soil. In terms of its structure it is a like a big sponge and so it is
able to absorb and retain a lot of water. It is a slow growing plant
and even after the plants have died and decomposed into fine
particles, they can still retain water. Peat can absorb up to 90%
of its weight in water. Over many years this dead plant material
accumulates and eventually they are pressed together to form a
peat soil. As such, Sphagnum is one of the most important
building blocks of peat soils, and must be present for a bog to
continue absorbing carbon dioxide from the atmosphere and
building it into new peat.

Sphagnum moss

A large number of microscopic plants and animals live in the water that surrounds the sphagnum
moss. These organisms provide a source of food for insects and spiders. These in turn are eaten
by frogs, reptiles, birds and mammals.
There are areas of the world where wild berries such as cranberries grow on peatlands. In the UK,
you can pick a relative of cranberries and blueberries. These plants grow on small wiry shrubs little
more than a foot high. They are typically found growing on heathlands.

Rob Fraser, landkeepers.co.uk

Cotton Grass
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1.5 What birds live in or near peatlands?
Golden Plover:
Conservation Status: This bird is on the
International Union for the Conservation of Nature
(IUCN) “amber list”1 in the UK.
Click on the link below for further information
http://www.rspb.org.uk/wildlife/birdguide/name/g/gol
denplover/index.aspx

Dunlin
The subspecies schinzii breeds in the Flows.
Conservation Status: It is on the amber list, described as being "rare or localised". It is estimated
that there are 9000 pairs in the UK (1984). Other subspecies visit Britain for the winter, one being
red listed (subsp. alpina).

(Image: RSPB)
Click on the link below for further information
http://www.rspb.org.uk/wildlife/birdguide/name/d/dunlin/index.aspx
Curlew
Conservation Status: Amber, because the species is
of European Concern, There has been a recent
breeding population decline. There is an important
breeding population in the UK.
Click on the link below for further information
http://www.rspb.org.uk/wildlife/birdguide/name/c/curlew
/index.aspx
(Image: RSPB)

1

Amber List species are those which have an unfavourable conservation status in Europe, whose population
or range has declined moderately in recent years or those whose population has declined historically but
made a substantial recent recovery. It also includes rare breeders and those for which the U.K. holds
internationally important or localised populations. The species is mainly listed because of the huge
overwintering population, rather than the breeding birds.
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1.6 The benefits of healthy peat bogs
Peatlands provide a number of crucially important benefits to the UK. These benefits are
sometimes called “ecosystem services” and can be grouped as follows:
Type of ecosystem service
Provisioning services

Regulating and supporting services

Cultural services

Examples
Food provision
Fibre
Traditional lifestyle products
Peat extraction for horticulture or fuel
Mineral and coal extraction
Freshwater provision
Climate regulation
Natural hazard regulation – flood risk and
wildfire risk
Water quality regulation
Soil formation and erosion
Religion and spirituality
Cultural heritage and aesthetics
Social cohesion and community development
Tourism and recreation
Field sports – wild deer and red grouse
Education
Human health
Biodiversity
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1.7 Provisioning services
Food provided by peatlands includes
livestock, crops, and game birds. Because
peatlands, with their waterlogged soils, are
seen as being poor quality agricultural land
they have been mainly used as rough
grazing for sheep and some beef cattle (at
the lowest altitudes). Where these areas
have been drained and fertilised, this has
created improved pasture for livestock
(largely at the expense of the plants and
animals that co-existed with livestock in the
rough grazing systems they replaced).
Deer (for venison) and game birds, such as
grouse, live in peatland areas in the
uplands. Hunting days and meat are sold.

Rob Fraser, landkeepers.co.uk

Herdwick sheep and lambs at Brockstones,
Kentmere, Lake District
Fibre: Sheep wool is currently regarded as a by
product with little market value. However, it could
be considered to be more important in future if sheep wool becomes important as an insulation
material.

Traditional lifestyle products: In the past, bracken and tall rushes were used as useful bedding
material for animal stalls while heather was used in thatching. Rabbits were caught and eaten,
bilberries were collected for jam making, the peat was sued to smoke the salmon, willows were cut
for basket making and bees were kept for honey. Today many plants that grow in peatlands are
used for medical purposes, for example bog myrtle is an ingredient used in insect repellents.
Demand for food products and other products from natural areas such as peatlands is growing, for
example heather honey which has twice the value of other types of British honey.

Rob Fraser, landkeepers.co.uk
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Peat extraction: For many centuries, before the days of electric power, peat was used as a fuel. In
terms of its energy capacity, it similar to wood and lignite. Today far less peat is used for fuel
(though its use goes up when oil prices are high, particularly in the Highlands and Islands of
Scotland and in parts of Northern Ireland). Today most peat that is extracted is taken from lowland
peatland and used for horticultural purposes. This has a negative impact on biodiversity as areas
of natural habitat are destroyed and millions of tonnes of carbon dioxide are emitted into the
atmosphere.
Mineral and coal extraction: Minerals and coal
continue to be extracted from quarries and open cast
mining areas in the UK. This is because coal continues
to be a significant fuel for power generators and is still
used by many households in rural areas in particular.
Freshwater provision: More than two thirds of the UK’s
drinking water comes from upland, mainly peatland
areas. The Peak District National Park, for example,
holds 55 reservoirs. This water supplies surrounding
conurbations. An advantage of using freshwater from
upland areas is that it has usually been exposed to
limited impact from human populations. Upland
peatlands are areas of high rainfall, and because the
water table is close to the surface for much of the year
in peatlands, a lot of this rain then runs off the land very
rapidly, reaching streams and reservoirs, where it can
be stored to ensure that there is sufficient drinking water
available on a continuous basis.
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1.8 Regulating Services
Climate regulation: Peatlands are
very significant because they store
so much carbon. As most peatland
areas in the UK are in Scotland,
then this means that most of the
UK’s carbon store is found in
Scotland. Other areas with large
carbon stocks are located in the
north of England and Northern
Ireland. Changes in climate,
especially in terms of rainfall and
temperature, have the ability to
reduce the capacity of peatlands to
store carbon.

Coir logs being used to block a gully on Bleaklow in the
Peak District National Park

Natural Hazard Regulation:
Degraded peatlands have been blamed for flooding in cities like York – where drainage ditches
have been created across large areas of peatland; they channel water to streams faster than would
naturally occur. When there is a big downpour, rather than the water running off the peat through
vegetation (which slows the rate at which the water flows), water reaches streams faster, leading to
a “flood peak” or pulse of water running down the stream network, creating flash floods. Revegetating bare peats can help reduce this problem. In many cases, blocking drainage ditches
helps too, but depending on where you block them and which direction the rain storm comes
across the catchment, it is possible that the pattern of drain blocks may actually create a flood
peak. For example, if a rain storm came in from the east, and encountered blocked drains on the
Eastern side of the catchment, water would flow more slowly into the river from this side of the
catchment. When the rain storm reaches the Western side of the catchment, water from that side
of the catchment would reach the river much faster, potentially arriving at the same time as the
water from the Eastern side of the catchment, and creating a flood peak.
Wildfire risk: Wildfire is a significant risk to biodiversity in peatlands. It is anticipated that with
predicted climatic change (warmer and wetter springs) and increasing numbers of visitors to
upland areas such as the Peak District, that wildfires will increase in future. Most of these fires are
due to arson or carelessness. The costs of fire reduction and prevention have to be weighed up
against the costs of damaging the ecosystem.

Managed burning of heather moorland by
gamekeepers in the Peak District National Park

16

Water Quality Regulation: At times of high
rainfall, some of the carbon stored in the peat is
leached out into the water as Dissolved Organic
Carbon, making the water look a transparent
brown colour. Degraded peatlands release much
more brown water than intact peatlands, and it is
expensive for water companies to remove this
colour before it reaches our taps. Where peatlands
are badly damaged (e.g. drainage ditches, gullies
and bare peat), they erode. Chunks of peat break
off and wash down stream. This sediment can
cover up Salmon spawning beds downstream and
silt up reservoirs. So, well managed, intact
peatlands help provide us all with fresh drinking
water.
Although we might think of air pollution as being a
modern day problem, in fact air borne pollutants
have affected the UK since the Industrial
Revolution, and are much less of a problem now
than they were even in the 1970s. However, many
of these pollutants were deposited and stored in
peat soils: principally SO4, NO3 and heavy metals.
As degraded peatlands erode, they release these
pollutants back into stream water and make the
water more acidic, where this can impact aquatic
biodiversity. By blocking drainage ditches and gullies and re-vegetating bare peat, it is possible to
stop peat being washed downstream and taking these pollutants with it. However, as the water
table gradually rises after restoration, the effects on metal release are complex. The reduced
acidity and oxidation of the soil reduces the release of metals like Zinc and Nickel, and the reduced
levels of brown water (Dissolved Organic Carbon) mean that bound metals like Lead and Copper
are reduced too. However redox changes might increase the release of redox sensitive metals like
Arsenic, Iron and Manganese. And it turns out that a hidden benefit of atmospheric pollution (SO4
and NO3) is that is reduces the amount of brown water leaching into stream water. So as
atmospheric pollution has declined, so we have seen a steady increase in levels of brown water
coming out of peatlands.
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Soil erosion: Many areas of upland blanket bog and wet heath areas have been damaged and so
they are actively eroding. This damage to the environment has been caused by:
•
Overgrazing
•
Wildfire or inappropriate managed burning
•
Atmospheric deposition of pollution
•
Climate change
Although soil erosion is a naturally occurring process, an increase in soil erosion leads to a number
of serious environmental consequences:
•
A reduction in landscape quality
•
Reduced water quality (see above)
•
Reduced water storage capacity in reservoirs (due to an increase in sedimentation)
•
A loss of carbon from peat soils
•
Changes in drainage which result in gullying that exacerbates peat decomposition

Severe erosion on Bleaklow in the Peak District National Park
showing bare and eroding peat, that has eroded down to the
bedrock. This erosion was initiated by a wildfire, and vegetation
was unable to recolonize the area due to high levels of pollution
deposited in the soil from the atmosphere from the nearby
industrial centres of Sheffield, Manchester and Leeds.
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1.9 Cultural Services
Spiritual benefits: For example, beautiful and wild
upland areas, including peatlands, can provide ideal
settings for spiritual and religious reflection. Some
peatlands have ancient burial mounds and other
significant historical features.
Historic value: Because peat soils have formed over a
very long period of time they can tell us much about what
the environment, climate and land use was like more than
10,000 years ago. This information can be invaluable in
terms of providing clues to what the environment, sea
levels, land use and culture of an area was like in the
past. Different breeds of livestock such as Welsh black
cattle, Highland cattle and New Forest ponies provide us
with a link to the past.
Social cohesion and community development:
National parks, many of which are located in peatlands in the UK, are often seen as being
important for social cohesion and sustaining remote rural communities. Mountains, moorlands and
heaths are often considered symbols for both national identity and social cohesion. They can
provide opportunities for environmental and archaeological volunteering.
Tourism and recreation: Since the Victorian era people have been appreciating the many
qualities of our upland environments. According to Natural England (2006), “35 million leisure visits
were undertaken to English and Welsh National Parks and 19 million to English and Welsh ‘open
access’ land during 2005”. People enjoy visiting areas of mountains, moorlands and heaths to take
part in a number of recreational opportunities such as:
•
Climbing
•
Mountaineering
•
Rock scrambling
•
Walking
•
Fell running
•
Skiing
•
Orienteering
•
Riding
•
Mountain biking
•
Skiing
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Field sports: for example, deer and red grouse. Much has been invested in establishing and
maintaining moorlands and heaths for field sports. Most deer are found in Scotland, but there are
grouse moors in Scotland, England (mainly in the north), Wales and Northern Ireland.
Education: Peatlands provide opportunities to learn about the natural world and our cultural
heritage. National Parks in particular, actively promote learning opportunities which include guide
walks, visitor centres and outside the classroom school educational programmes.
Human health: People can benefit from the various activities that they can pursue in these open
spaces such as climbing and walking. The wild open spaces can assist people with feeling calmer
and more relaxed. Through photographs and memories they can develop a sense of mental
wellbeing. However, it is important to note that peatlands can be treacherous with bogs, slippery
rocks, rock falls, severe weather and so on.
‘Statistics from the Mountain Rescue Committee of Scotland indicate that there were 387 mountain
incidents during 2008: 20 of these were fatal and another 60 resulted in serious injury. However,
the sense of vulnerability arising from these hazards may well contribute to their attraction, partly
through people learning about themselves when undertaking challenging activities in mountain,
moors and heath landscapes.’
(Natural England 2009)
Biodiversity: Peatlands often contain species that are not found
elsewhere. See section 1 for details. As a result, visitors may
choose to do bird watching of an unusual species, for example.
In this way biodiversity is being linked to recreation and tourism.
Biodiversity conservation projects have in some cases led to the
development of community development objectives that can
combine new jobs with environmental education. So the cultural
services that arise from biodiversity can help us to understand
the interconnections between species and the way humans can
gain understanding from these relationships.
Sundew and Sphagnum
moss (Credit: George Foot)

Grouse shooting near Halifax
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Crofting: an example of a sustainable land use in peatlands?
What is crofting and why is it important?
Crofting is a traditional and extensive form of land use found mainly in the highlands and islands of
Scotland. Agricultural production in this part of Scotland has been restricted by climate and the
poor quality of the land: some crofting land is littered with stones and rocks, and some is located
on peatlands that are wet and boggy. Crofting can be a hard existence, struggling to earn a living
in a difficult physical environment. Many crofters live and work in the same communities as their
forbears. Crofting makes a valuable contribution to population retention and economic vitality in
remote rural areas, safeguards the landscape and biodiversity and retains valuable cultural
heritage.
The disadvantages of crofting
Very often crofters have found that farming a
traditional croft has not met the income
requirements for a family. As a result some
crofters have had to leave their families for
extended amounts of time to find part time
work. Some crofts have been abandoned
and the land has become neglected and
often this has led to a loss of traditional know-how.
How traditional crofting is in harmony with the environment
Small scale crofts have typically had a minimal impact on the environment (compared to large
scale farms which, through the use of fertilisers, pesticides and erosion have had a major impact).
Typically the croft would support a small number of livestock. Near to the house there would be a
small area of crops grown in rotation, such as potatoes, black oats, and rye. The area of crops and
grasslands in crofting areas provided a range of habitats for wildlife. In spring, cattle would be
moved from the more fertile ground to the areas of common grazing, which enabled hay to be
grown and harvested for winter-feed. These areas enabled native flowering plants to set seed and
provide sheltered areas for ground nesting birds to breed.
Much of the wildlife associated with crofting (e.g. corncrake, lapwing, corn bunting, Greenland
goose, marsh fritillary, and various cornfield weeds), is rare or absent elsewhere in Scotland.
Where sympathetic management schemes have been in practice, common grazing tenure has
helped to maintain habitats, such as machair, peat bogs and moorland. Because traditional crofting
has the characteristics of mixed farming, small field sizes and non-intensive traditional agriculture,
this has resulted in many sites being designated as Sites of Special Scientific Interest.
The importance of machair
The word ‘machair’ is Gaelic for “an extensive, low-lying fertile plain”. It is rich in biodiversity and
exists because of the way crofts are traditionally managed. Machair is designated as a priority
habitat under the UK Biodiversity Action Plan and areas are designated as Special Protection
Areas (SPA) under the EU Birds Directive and Important Plant Areas (IPAs). In addition to the
internationally important birds that it supports (see above), machair is also an important
environment for the great yellow bumblebee, the northern Colletes bee and the belted beauty
moth.
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Section 2: Damaged peatlands
‘Damaged and degraded peatlands place a substantial financial burden on society because of
increased greenhouse gas emissions, poorer water quality and loss of other ecosystem services
[see section 2]. Damaged peatlands may also make flooding worse, when water is rapidly
conveyed from peatlands through drainage ditches and erosion gullies into downstream areas.’
UK Commission of Inquiry on Peatlands Summary of Findings, IUCN.!!

2.1 What are the causes of damage to peatlands?
In the past, from the time of the industrial revolution until recently, atmospheric deposition (from air
pollution) caused a lot of damage to peatlands, increasing the acidity of the soil and altering the
nutrient levels, making it less suitable for many of the species that normally grow in peatlands to
thrive. In some areas (mainly the Highlands and Islands of Scotland), peat extraction was carried
out over centuries when people dried it out and burned it for fuel. Extraction for horticulture
continues today, mainly in lowland peats.
Today the three most significant causes of damage to peatlands are:
• over-grazing
• managed burning on blanket bog
• drainage
Wildfires have also been identified as causing serious damage in particular places.
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2.2 What are the features of damaged peatlands?
Between the 1950s and 1960s, much peatland in the UK was drained so that more heather and
grass could be grown to support more livestock and game. Drains were dug in the peat to enable
large amounts of water to flow away more rapidly. This in turn led to an increased risk of flooding
downstream. The drainage also led to a lowering of the water table and the drying out of the peat.

Figure 1: The effects of a lowering water table on vegetation close to a drain/gully: a) pool and
hummock structure of an intact active peat bog; b) drawdown of water table with loss of pool; c)
Increase in dwarf shrubs and grasses; d) loss of Sphagnum and functioning acrotelm layer
(Reproduced with permission of Richard Lindsay (Lindsay 2010) - Review of Peatland Restoration;
IUCN 2010).

Figure 2: How drainage channels cut into active peat bogs cause the acrotelm (upper layer) to be
emptied of water. This has a huge impact on the vegetation resulting in the death of the Sphagnum
moss and an increase in dwarf shrubs and grasses. The peat then loses its ability to absorb and
store carbon from the atmosphere (from IUCN, 2010).
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2.3 Changes in the peat ecosystem
In the peat ecosystem a very close relationship
exists between the natural vegetation, the type
of peat near the surface and the water table. A
change in just one of these components affects
the properties of the other components. So, for
instance if there is a change in the water table,
this will lead to change in the vegetation and
consequently to the rate at which peat is
formed.
Because bog mosses like Sphagnum thrive in
moist, water-logged soils, this moss disappears
from land where management practices have
lowered the water table and dried out the soil.
And because these bog mosses are the
building blocks of peat soils, when they die
out, new peat ceases to be laid down. In
addition to not taking any additional carbon
dioxide out of the atmosphere, the peat
starts to oxidise, release carbon dioxide from
the soil, back into the atmosphere. Because
the water table is lower in degraded
systems, you also get less methane
produced from these systems. Although this
is good for the climate, the net effect of
degradation is negative for the climate,
especially when you add in losses of carbon
in stream water. Carbon is lost in stream
water from degraded systems in two ways:
• Firstly through erosion (chunks of
peat breaking off and getting washed
Aerial and close-up views of gullies in the Peak
downstream, where they eventually
District National Park
turn into carbon dioxide and enter the
atmosphere); and
• Secondly as brown water (Dissolved Organic Carbon). Water from peat soils is naturally
brown, but in degraded systems it is browner, and the browner the water is, the more
carbon is being washed out of the peat.
Where the damage is worst, peatlands can be completely lost and the mineral soil and bedrock is
exposed:
‘Areas of eroding peat are particularly extensive in the Peak District, South Pennines, south Wales
and southern Scotland where they are often occur close to urban areas with (in the past) high
aerial deposition of sulphur dioxide’.
UK Commission of Inquiry on Peatlands Summary of Findings, IUCN
!
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The eroded peat causes other problems
downstream, including the sedimentation
of salmon spawning beds and siltation of
reservoirs, which are costly to dredge.
By lowering the water table, the peat soil
becomes much drier, which increases
the likelihood that wildfires will burn into
the peat, where they are particularly hard
to put out, and can smoulder for weeks,
releasing carbon into the atmosphere.
Damaged peatlands are more likely to
be damaged further by climate change
than healthy ones:
‘Given rapid climate change, which is likely to impact widely and adversely on biodiversity, soils,
water supply and quality, there is an even more urgent need for action to protect and restore
peatlands. Available evidence suggests that a healthy peatland is a more resilient peatland in the
face of environmental change. Good management and restoration also help to secure peatland
wildlife and ecosystem services, under a changing climate. Restoration therefore helps to
safeguard important goods and services into the future and, at the same time, can help to meet the
UK’s emission-reduction targets. Not restoring peatlands will lead to increased greenhouse gas
emissions from damaged peat carbon stores under a changing climate.’
UK Commission of Enquiry on Peatlands Summary of Findings, IUCN

Activity 3: Differences between damaged and natural (undamaged) peatlands
What are the differences between a natural (undamaged) peat land and a damaged peatland?
Use the headings below and describe each in detail:
• Vegetation species
• Water quantity
• Water quality
• Water table
• Carbon storage
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Section 3: What does the future hold for peatlands?
!
UK peatlands are going through an enormous economic upheaval, leaving many local communities
uncertain about their future. Upland farm incomes are approximately half of farm incomes in the
UK as a whole. New and changing policies and targets abound in a steadily changing environment,
adding to the uncertainty. The communities who live and work in these areas face a huge range of
challenges if they are to maintain their way of life, let alone develop.
Sustainable Uplands was a £1.1M research project funded by the Rural Economy & Land Use
programme, helping people anticipate and adapt to future change across UK uplands and
peatlands between 2005-2012. By combining local knowledge with social and natural science, the
project identified two contrasting futures (or “scenarios”) facing UK uplands and peatlands, based
on policies to intensify (use the land more intensely) or extensify (use the land less intensively and
more extensively) land management. The project mapped how policy decisions are likely to affect
many different ecosystem services (see section 2) in future. In this way, policies may be designed
to avoid the worst trade-offs between ecosystem services (where policies designed to protect one
service do so at the expense of another), and where possible, benefit many different ecosystem
services for generations to come.

Activity 4: Contrasting futures for UK uplands
Watch this video about the Sustainable Uplands project for a quick summary of the key differences
between the two different futures that the researchers anticipate, and why scientists cannot afford
to ignore the views of local people: http://youtu.be/Xli6Z2tEPqI [5.37 minutes]
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Key findings included the following:
• Where managing land more extensively (less intensively) leads to less managed burning
and grazing or people abandoning the land all together, you would start to see changes in
the vegetation, which in turn could leave many species of birds and animals without a home
(i.e. an appropriate habitat). At the same time, there would also be less sheep produced
from the land, it may become less attractive and accessible (due to gullies and other forms
of erosion), and there would be an increased risk of wildfire
• However, where more extensive land management involves the restoration of peatlands
damaged by former intensive management, the land would stop loosing so much carbon to
the atmosphere, and would start to absorb carbon again. There also be benefits for wildlife,
whose habitats are restored
• In the second scenario, land use and management was significantly intensified to boost UK
self-sufficiency in food. This would benefit certain provisioning services but would have
negative consequences for carbon storage and water quality and would lead to a reduction
in the abundance of certain species of conservation concern
• The project provided spatially-explicit models that can track how ecosystem services might
change over time, in response to policy or environmental change, and in response to the
changing demands and preferences of society, which are far harder to anticipate
• By developing such models in close collaboration with decision-makers and other
stakeholders, it was possible to depict scenarios of real concern to those who need to use
the research findings
• By engaging these collaborators with the research findings through film, it was possible to
discuss adaptive options to minimize trade-offs and enhance the provision of multiple
ecosystem services under the very different future conditions depicted by each scenario
• By preparing for as wide a range of futures as possible in this way, it may be possible for
decision-makers to act rapidly and effectively to protect and enhance the provision of
ecosystem services in the face of unpredictable future change
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Activity 5: What If - Scenario One: What if Britain’s hill farmers managed the land for wildlife
and carbon?
Background: Because of changes to agricultural subsidies (payments to farmers from the
Government, to help retain farming in places that would otherwise not be economic to farm), sheep
are rapidly disappearing from Britain’s hills. Some think that perhaps sheep might be replaced by
grouse while others think that shooting might be banned in future as public attitudes harden
towards the hunting of wild birds. There are of course also fears about bird flu. So perhaps there
could be a future where land managers increasingly become carbon and wildlife managers.
Watch the video: ‘What if Britain’s hill farmers managed the land for wildlife and carbon?’
http://www.youtube.com/watch?v=bKo3IPYBAII&feature=youtu.be [8 minutes]
Now answer these questions:
1. If the hill farmers left the land to go wild, rather than using it for agriculture, what would be:
• the negative effects of this?
• the positive effects of this?
2. A number of different stakeholders give their views in this video. Try to list as many different
stakeholders as you can (including some who have not been included in this video), summarising
their views about what would happen if the agricultural land was left to go wild as proposed in this
video.
3. If Britain’s hill farmers did, in the future, manage the land primarily for the conservation of
biodiversity and carbon, what would be some of the implications that this would have for the rest of
society?
4. The video proposes the idea of asking members of the public to pay approximately £25.00 per
tonne of carbon in order to fund peatland restoration. Put yourself in the place of a policy maker.
How would you justify the introduction of such a (voluntary) scheme? What would you say to critics
who say this is “putting a price tag on nature”, which is priceless, and it should be up to the
Government to protect nature for the benefit of society?
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Activity 6: What If - Scenario Two: What would improving UK food security mean for our
hills?
Background: Recent rises in food prices have made us all aware how important it is to ensure our
daily food requirements are both available and affordable in the future. As a result, governments
around the world, including our own, are increasingly interested in improving food security. This
could mean changes in uplands and peatlands. If we want to become more self-sufficient in food,
we will need to use more land, and we will need to manage the land we’re already using more
intensively. We would see many more sheep on the hills than we do today, and in some places, a
mix of sheep and cattle. But changes in the upland areas could be far more wide reaching.
‘The world is facing a potential crisis in terms of food security. The challenge is to produce and
supply enough safe and nutritious food in a sustainable way for a growing global population, which
is projected to reach 9Bn by 2050.’
Global Food Security (http://www.foodsecurity.ac.uk/issue)
Watch the video: ‘What would improving UK food security mean for our hills?
http://youtu.be/bKo3IPYBAII [5.25 minutes]
Now answer these questions:
1. The video explores the possibility of using the UK’s upland areas more intensively for the
purposes of food production to make the UK more self sufficient in food.
If this scenario were to be introduced, consider the likely consequences for:
•
•
•
•
•

Vegetation on the uplands
Drinking water
Biodiversity
Peat soils
Climate change

2. If Britain did decide to use more of its upland areas for the purposes of food production, what
implications would this would this have for society? Put yourself in the place of a policy maker.
How would you justify the introduction of such a policy? Give as many reasons as you can.

You can read the full findings from the Sustainable Uplands project here:
http://dx.doi.org/10.5751/ES-04924-180105
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Section 4: Involving everyone in decisions about our future
environment – wind power case study
4.1 Conflicting views about the future management of peatlands
Many suggestions are being made about how the challenge of sustainable peatland management
might be met. Some are coming from the peatland communities themselves, others from the wider
community of peatland stakeholders – in other words, all the other people and groups who are
affected by changes in peatlands, or who have the power to alter the course of those changes.
In peatlands, the people affected might be visitors from nearby towns and cities, or they might be
the increasingly powerful conservation groups, or the water companies; which depend on mainly
upland, peatland catchments for 70% of the UK’s drinking water. The resident peatland community
itself is increasingly diverse (in part due to the influx of often quite well-off seasonal residents and
second-home owners), and it is a community that is increasingly well organised and influential.
Although all these groups are united in their passion to care for the future of the UK’s hills and
bogs, their views about how to do this are often very different.
Any attempt to protect, develop or enhance the way of life treasured by peatland communities and
the environments upon which they depend is always going to be controversial. Perhaps for this
reason, there is growing interest in approaches that might help us engage more effectively with the
diversity of peatland stakeholders and their views, and come up with some common understanding
and agreement on the strategies for the future.
However, engaging stakeholders in decisions about land use and management in peatlands is
inevitably time-consuming and costly – and it might not work. History is littered with examples of
failed attempts to get different interest groups to work together. Old conflicts may be re-ignited, and
dominant groups and individuals may end up with enough power to derail or direct outcomes. So
why is there still so much interest in participatory approaches to decision-making in peatlands?
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4.2 Why engage people in decisions about the future of peatlands?
First of all, whether it works or not, there is a strong argument that we should give those who are
affected by, or who can affect, proposals to manage peatlands differently a chance to have their
say. Increasingly this is a right that is being enshrined in law. The Aarhus Convention (the
UNECE’s Convention on Access to Information, Public Participation in Decision-making and
Access to Justice in Environmental Matters http://www.unece.org/env/pp/) stipulates that all
environmental decisions must involve stakeholders. Similarly, the new Planning Act 2008 and the
Planning etc, (Scotland) Act 2006 gives prominence to the voices of local communities and makes
provisions to give people a greater chance to have their voices heard. Local communities are now
being involved in environmental decision-making across Europe as River Basin Management
Plans are developed in collaboration with stakeholders to reach water quality targets under the
Water Framework Directive.
But those in favour of participatory approaches argue that there are also many practical reasons
for working with stakeholders. They argue that involving interest groups in decision-making has
ended in failure in the past because it hasn’t been done right, and that not involving people
properly may be more damaging than none at all. But to what extent are these claims supported by
evidence? There is now empirical evidence that environmental decisions taken in collaboration
with stakeholders are better, more durable decisions because they are based on a broader base of
information, rather than text-book theory. By getting a more complete picture from a wide range of
interest groups, unintended consequences may be anticipated and avoided. The long-term
durability of decisions is enhanced through participation because the design of interventions,
projects and technologies can be adapted to local circumstances, needs and priorities.

Rob Fraser, landkeepers.co.uk
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Many other benefits have also been claimed. For example, by establishing common ground and
trust between participants, and learning to appreciate the legitimacy of each other’s views,
participatory processes may help bring together people who are in conflict with one another and
find new ways for participants to work together. This can lead to a sense of ownership over the
process and outcomes. If this is shared by a broad coalition of stakeholders, decisions are likely to
be implemented much more effectively and energetically and are better supported in the long term.
Depending on the nature of the initiative, this might significantly reduce implementation costs although it might also lead to delays, which in turn might cost money. But if even if it were to yield
just a few of the possible benefits, consultation with stakeholders on the future management of
peatlands would surely be worthwhile.
The Sustainable Uplands project is an example of research work where stakeholders were a vital
part of the project. Types of stakeholder engaged by the Sustainable Uplands project included:
•
Water companies
•
Recreational groups
•
Agriculture
•
Conservationists
•
Grouse moor interests (owners/managers and gamekeepers)
•
Tourism-related enterprises
•
Foresters
•
Statutory bodies
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4.3 Six ways to successfully engage people in decisions about the natural environment
1. Start talking to people as soon as you can
Stakeholder participation should be considered right from the outset, from concept development
and planning, through implementation, to monitoring and evaluation of outcomes. Engagement
with stakeholders as early as possible in decision-making has been frequently cited as essential if
participatory processes are to lead to high quality and durable decisions. Typically, stakeholders
only get involved in decision-making at the implementation phase of the project cycle, and not in
earlier project identification and preparation phases. Increasingly they may also be involved in
monitoring and evaluating the outcomes of the decision-making process. However, unless flexibility
can be built into the project design, this can mean that stakeholders are invited to get involved in a
project that is at odds with their own needs and priorities. This may make it a challenge to motivate
stakeholders to engage with the decision-making process, and those who are engaged may be
placed in a reactive position, where they are asked to respond to proposals that they perceive to
have already have been finalized. In contrast to this, the Sustainable Uplands project showed how
stakeholders could be actively engaged in sampling design, data collection and analysis, in
addition to more traditional roles.

2 Make sure you’re talking to
the right people
One of the main ingredients for
successful participation, and at
the same time one of the main challenges, is the selection and actual involvement of appropriate
participants. It is often difficult to identify who should be involved, but getting the right mix is crucial
if the process is going to be considered legitimate and worth listening to. The selection of
participants also significantly influences the nature of the outputs. As a result, “stakeholder
analysis” is increasingly being used to systematically represent those who should be involved in
environmental decision-making processes.
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3 Make sure you know what people want to talk about
In order to design an appropriate process using relevant tools, it is essential to clearly articulate the
goals towards which the group will be working. This is closely linked to stakeholder analysis and
may take place as part of such an analysis, where system boundaries and issues are identified
alongside those who hold a stake in what happens to the system under investigation. This may
require negotiation, and different stakeholders may have irreconcilable objectives. If the goals are
developed through dialogue (making trade-offs where necessary) between participants, they are
more likely to take ownership of the process, partnership building will be more likely, and the
outcomes are more likely to be more relevant to stakeholder needs and priorities, motivating their
ongoing active engagement.

4. Be flexible: base level of participation and methods on your context and objectives
Participatory methods can only be chosen once the objectives of the process have been clearly
articulated, a level of engagement has been identified that is appropriate to those objectives, and
relevant stakeholders have been selected for inclusion in the process. For example, there are
many methods that can be used to communicate (e.g. information dissemination via leaflets or the
mass media, hotlines and public meetings), consult (e.g. consultation documents, opinion polls and
referendums, focus groups and surveys) or participate (e.g. citizen’s juries, consensus
conferences, task-forces and public meetings with voting) with stakeholders. It is important to pick
and choose methods that are relevant to the context in which decisions are being made, for
example methods that require participants to read or write should be avoided in groups that might
include illiterate participants). Depending on the power dynamics of the group, methods may need
to be employed that equalize power between participants to avoid ignoring the voices of the less
powerful. Those who feel ignored or marginalized during decision-making may delay or prevent
decisions being put into action, sometimes through the legal courts.
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5. Get a good facilitator
Don’t underestimate the power of a good
facilitator to bring people together and deliver
high quality outcomes. A facilitator is an
independent person who helps guide a group
conversation about a decision so that everyone
has their say. There is evidence that the
outcome of any participatory process is far more
sensitive to the manner in which it is conducted
than the tools that are used. Highly skilled
facilitation is particular important in the uplands,
given the high likelihood of dealing with conflict,
for example between conservationists and
resource users. Different facilitators can use the
same tools with radically different outcomes,
depending on their skill level. Such skills include
technical expertise in the use of different tools.
However, it is sometimes the most seemingly
simple of methods, such as informal group
discussion, which require the greatest expertise.
A successful facilitator needs to be perceived as
impartial, open to multiple perspectives and
approachable. They need to be capable of
maintaining positive group dynamics, handling
dominating or offensive individuals, encourage
participants to question assumptions and reevaluate entrenched positions, and get the most
out of reticent individuals. Such skills are difficult
to learn and tend to be developed through years
of experience, intuition and empathy.
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6. Put local and scientific knowledge on an equal footing
The need for scientific information and analysis to inform stakeholder deliberation has been
identified by many authors as an essential ingredient in any participatory process. It is argued that
local stakeholders may be able to learn from scientific sources of knowledge and so make more
informed decisions in highly technical decision-making contexts, for example using Citizens’ Juries.
Equally, local people often ask questions that challenge the assumptions researchers have made
about the local environment, which can help researchers look again at their work, and improve it.
By putting ideas together from researchers and local people, there is likely to be more
comprehensive information upon which to base decisions, which may increase their robustness
and durability. Having said this, opponents argue that local knowledge may be exaggerated or
distorted, and irrelevant to “scientific” nature of much modern environmental management. On this
basis, concerns have been expressed that integrating scientific and local knowledge bases will
inevitably involve a trade-off between meaningful participation and scientific rigour. However, the
same critique can be made of scientific knowledge,
which should also not be uncritically accepted without
evaluating the uncertainty and associated value
judgments in the claims being made. If we consider
local and scientific knowledge to be equally valid, it is
necessary to subject each to an appropriate level of
scrutiny, before considering what exactly may be
integrated.
.

Rob Fraser, landkeepers.co.uk
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4.4 Case study: wind farms on peatland
Like many governments around
the world, the UK government
has introduced initiatives to
ensure that much more of our
energy comes from renewable
sources. As a result the number
of wind farms in the UK is
increasing quite rapidly. Wind
energy is a clean and
environmentally friendly
technology that produces
electricity. Because it is a
renewable source of energy and
it does not pollute during the
operational stage, it is regarded
as being a very good way of
reducing our Greenhouse Gas
emissions.
On-shore wind farms are often located in remote, upland areas where there is most wind, and
many of these locations are peatlands. The following website shows the location of wind farms in
Scotland, where most peatland wind farms are located:
http://www.snh.gov.uk/planning-and-development/renewable-energy/research-data-andtrends/trendsandstats/windfarm-footprint-maps/
The land where the turbines have been built can continue to be used for various agricultural
purposes e.g. continuing to farm sheep around peatland wind turbines. However, siting wind farms
on peatlands usually involves draining substantial areas of peat and cutting access roads, which
leads to a loss of carbon (mainly as carbon dioxide) to the atmosphere. This reduces the net
Greenhouse Gas benefit of generating electricity from wind on peatlands. The negative impact of
siting wind farms on peatland depends on whether the peatland is already degraded (e.g. drained,
over-grazed or cut-over) or pristine (which release more carbon and has negative impacts on
wildlife), and how deep the peat is (carbon emissions will be less on shallow peat soils). Good
practice guidance developed by Government, environmental groups and the renewables industry
advises against developing wind farms on pristine peatlands: http://www.snh.gov.uk/planning-anddevelopment/renewable-energy/onshore-wind/good-practice-during-windfarm-const/
How do wind turbines generate electricity?
Wind turbines that produce electricity consist of rotor blades that rotate around a horizontal hub,
connected to a gearbox and generator, which are located inside a chamber called a nacelle at the
top of the tower. Watch this video: How Wind Turbines Generate Electricity:
http://www.youtube.com/watch?v=0Kx3qj_oRCc&feature=related (1.22 minutes)
On average a wind turbine produces electricity for 70-85% of the time. The amount it can produce
depends on:
• the average wind speed – the more wind there is, the more electricity can be produced
• the rotor diameter – the bigger the blades, the more electricity can be produced; and
• the tower height - the higher the tower, the more wind the turbine catches, so the more
electricity it can produce.
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Siting wind farms on peatland
Wind farm developers must take full account of:
• Stakeholder Engagement (see section 4.3)
• The Environmental Impact Assessment
• The Carbon Calculator
• How roads are to be constructed on wind farms
• The restoration of the site after decommissioning

Activity 7: Deciding where to site wind farms in the UK
Watch the following video and answer these questions:
1. What has brought about the rapid increase in the number of wind farms in the UK?
2. Who is responsible for deciding where they should be sited?
Tim Norman, an ecologist, discusses a typical environmental impact assessment. Contributors
include Sir Jonathon Porritt, CBE, Chair, Sustainable Development Commission and Mark Avery,
former Director of Conservation, RBSP:
http://www.youtube.com/watch?v=QVlfLeHxPtQ&feature=relmfu (8.12 minutes)

The Environmental Impact Assessment (EIA)
Before a wind farm can be developed, an Environmental Impact Assessment (EIA) must be carried
out. Planning consent will not be approved unless an EIA has been completed. An EIA aims to
evaluate the potential impacts of a development on the natural environment. It is the responsibility
of the developer to present an Environmental Statement, a publically available consultation
document.
http://www.planningrenewables.org.uk/resourcebank/wind/eiasandecology/index.cfm
The EIA must identify, describe, and assess numerous effects of the wind farm on the landscape
such as: visual impact, noise impact, land use and birds.
Visual Impact
• Size and type of turbines to be installed
• Ensure blades rotate in the same direction
• The local environment and sensitivity to the surrounding landscape
• Ensure the wind farm is located at a minimum distance from farm dwellings
• The colour of the turbines which must be a neutral colour and have an anti-reflective paint
finish
• The placing of all cables underground
• Lights to be installed on the more exposed towers for low-altitude flights.
Noise Impact
Wind turbines produce two kinds of noise:
• Mechanical noise – from gear boxes and generators.
• Aerodynamic noise – a swishing sound caused by the rotation of the blades
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Modern wind turbines have been designed to reduce noise as much as possible. The noise within
or around a wind farm that can be heard will vary depending on a number of factors such as:
• The topography (shape of the land)
• The speed and direction of the wind
It is possible to measure sound emissions of wind farms using standardised acoustic equipment.
Levels of sound are measured in decibels.
Land use impact
Before new wind farms can be developed, decisions on the siting must be made in consideration
with other land users. Regional and local planners must take into account a number of factors such
as whether:
• The wind farm will modify the local area in a negative way
• It will disrupt established communities
• It will be integrated into the existing landscape.
At the very beginning of this process, developers must contact the most relevant authorities and
stakeholders such as:
• Ministry of Defence
• Civil Aviation authorities
• Radar and radio communications
• The National Grid
• Environmental protection authorities
• Local people
• Relevant Non-Government Organisations
Impact on birds
Plans for new wind farms must include a detailed study of the interactions between the likely
behaviour of birds, wind and topography at the precise location where turbines are to be built. This
should provide information that can help determine the best design of the wind farm to minimise
collision with turbines. Raptors (also known as birds of prey) depend on thermals to gain altitude,
to move between locations and to forage, and so can be particularly affected by the siting of wind
turbines on peatlands, where many raptors have strong populations.
Are wind farms a risk to birds? Dr Mark Avery, Director of Conservation at the RSPB explains that
correctly sited, wind farms pose no risk to birds, and talks us through the steps a developer needs
to take to ensure that the wind farm will not disrupt bird habitats. Michael Grubb, chief economist at
the Carbon Trust explains that the financial support available for wind differs from a subsidy.
Contributors include Sir Jonathon Porritt, CBE, Chair, Sustainable Development Commission and
Mark Avery, Director of Conservation, RBSP: http://www.youtube.com/watch?v=XL2IZOIk8lw
(8.05 minutes)
The Carbon Calculator
In 2008 the Scottish Government set up a system to calculate the impact of wind energy on
organic soils. They developed a new tool called the Carbon Calculator. It assesses the likely
carbon (GHG emissions) impact of wind farm developments by comparing the carbon costs of wind
farm developments with the carbon (GHG emissions) savings that the wind farm will make during
its operational life. The calculation is summarised as the length of time (in years) it will take the
carbon savings to equal the carbon costs (referred to as the “payback period”).
For more details, see: “Calculating carbon savings from wind farms on Scottish peat lands - A New
Approach.” http://www.scotland.gov.uk/Publications/2008/06/25114657/4
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How roads are constructed on wind farms
When many people think about wind farms they imagine the biggest impact is caused by the wind
turbines but, in fact the construction of roads causes the greatest disturbance to the peatlands.
There are three methods for constructing roads in peat land areas:
•
excavated
•
rock filled
•
floating
Excavated Roads - Usually, when peat is deeper than1 metre, it is excavated. Sometimes the
resulting trench has been filled with stones. Because these stones will react differently from layers
of peat, they will either act as a barrier to water movement or will result in the peat becoming
drained. Once this peat has been removed, there then is the question about what to do with it. If it
is simply spread on the surface it will most likely dry out and so carbon dioxide will be released into
the atmosphere.
Rock filled roads - These are constructed where the peat is shallow – less than 1 meter deep.
Rock filled roads protrude from the surrounding peatland.
Floating Roads - Where roads have to be constructed across peat which is more than 1 metre
deep modern day developers are now using what is known as the ‘floating road’ technique. This
construction method involves the use of what are known as geotextiles which are laid across the
bog surface. (Geotextiles are fabrics that water can permeate and they can help to protect the
peat).
A layer of crushed rock is laid on top –sometimes several layers of geotextiles and rocks are used
to ensure that the road meets the thickness required. The ‘floating road’ method is seen as being
a way of limiting the impact on the peat and the carbon store as no peat is actually removed.
However, at this point in time, there is no published research which examines the ecological impact
of these roads.
The restoration of the site after decommissioning
Developers have to include their plans for restoration in their initial proposal. This will include the
dismantling of the wind turbines and transformers and other structures and also the restoration of
all the land that has been affected by the construction of the wind farm.

!
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Activity 8: Difficult decisions – two scenarios about siting wind farms on peatland
Because wind farms can be seen as a contentious issue it is important to consider the views of
both those who are in favour and those who are against wind farm developments. Two scenarios
follow: scenario one (activity 8a) considers the proposed wind farm from the point of view of the
wind farm developer; while scenario two (activity 8b) considers it from the point of view of a group
of local residents who live in the nearby village. Each scenario is accompanied by questions/ tasks
for you to complete. Students may work through both scenarios or divide into two separate groups
for these tasks. The following background information applies to both scenarios.
Background Information
As part of the Government's Renewable Energy Strategy to achieve the target of generating 15%
of all the UK's energy from renewables by 2020, imagine that a large wind farm (with 140 wind
turbines) is being planned for a peatland location in or adjacent to a National Park. This wind farm
will have a life span of twenty five years.
The wind turbines that are being planned will have rotor diameters up to 65 metres. In this
particular scenario, this wind farm will have the capacity to produce 322MW of electricity – enough
to provide power for over a 1,000 homes. This location has been chosen because it is isolated
from areas of population and it has the potential to generate lots of power.
The site, where the wind farm is to be constructed, has been identified as being an area of natural
beauty. It currently attracts tourists who enjoy many outdoor recreational activities such as
walking, climbing and mountaineering in the wide open upland spaces. Some are bird watchers
who come for the purpose of spotting the rare endangered bird species that live in this habitat.
Much of the natural undamaged peatland being proposed for the wind farm site is blanket bog and
so it has a water table that is close to the surface for much of the year. All of this peat is well over
1 metre in depth. This means that it is able to store a lot of carbon. This peatland is frequented by
a number of birds that are raptors.
There is a small village that is located just under a mile away from the proposed wind farm site.
This village is very picturesque and tranquil. It has many buildings that are of special architectural
and historical interest. The village attracts tourists, especially those who prefer to stay in the
relaxed accommodation provided by the numerous small family run guest houses (rather than the
chain hotels found in some of the larger centres a bit further away). While they are in the village
many of these tourists take the opportunity to visit the numerous historic buildings and the local
museum, as well as enjoying refreshments served in the very attractive but old fashioned tea
shops.
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Activity 8a: Scenario 1 – imagine you are in favour of the wind farm
Scenario One – In favour of the wind farm
Imagine that you are the Director of the wind farm development company that will be building the
proposed wind farm as outlined. You want to minimise the impact of the wind farm on the natural
environment as much as possible while, at the same time, contributing to the targets set by the
government for producing power from this renewable resource. You are very concerned about
global warming and for the need to reduce our carbon emissions.
Although the wind farm will lead to a reduction in carbon emissions, it is inevitable that during the
construction process, there will be some carbon losses caused by the materials used and as a
result of the disturbance of soils and habitats. However, these carbon emissions will be
‘considerably outweighed by the benefits in terms of the carbon free electricity generated by the
wind farm over its lifetime’ (Good Practice During Wind farm Construction, 2010). As the wind farm
developer, now answer the questions below.
Questions/Tasks for the Wind Farm Developer
1. Stakeholder Engagement. Read section 4.3 and then:
a. Make a list of all the likely stakeholder groups you can think of, e.g. the National Park Authority,
The RSPB, residents of the nearby village, etc. who should be consulted about and involved in the
decision making process about this proposed new wind farm. (Remember that the earlier you can
get these groups involved, the more effective your engagement with them is likely to be).
b. For each of the stakeholder groups, consider the best way to get them involved in meaningful
and successful participation.
c. List any potential obstacles that you can think of that could get in the way of successful
engagement with each of these stakeholder groups.
d. Try to suggest solutions about how you might overcome these obstacles.
e. Write a letter inviting local residents and other stakeholders to an initial meeting, explaining why
the meeting is being held and encouraging them to attend.
2. The Environmental Impact Assessment (EIA)
a. Write down your plans about how you intend to reduce the impact of the wind farm on the
environment (both during and after construction) for each of the following categories:
•
visual impact
•
noise impact
•
land use impact
•
impact on birds (including raptors)
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3. The Carbon Payback Calculator
Have a look at the Carbon Payback Calculator Spreadsheet and Guidelines and answer these
questions:
a. Explain why has this Carbon Payback Calculator been developed?
b. As a wind farm developer, how would you make use of this calculator?
Calculating carbon savings from wind farms on Scottish peat lands - A New Approach.
Spreadsheet version 2.4.0
http://www.scotland.gov.uk/Publications/2008/06/25114657/4
Carbon Payback Calculator; Guidelines on measurements
http://www.scotland.gov.uk/Resource/Doc/917/0117391.pdf
4. How roads are to be constructed on the wind farm?
a. For your wind farm you will need to consider what kind of roads will be best for the environment
where the construction will take place.
b. Decide on the types of roads your company will construct and justify your decision.
5. The restoration of the site after decommissioning
a. Outline how you might approach this challenge, taking into account the special characteristics of
blanket bog. Ideally you should be aiming to restore the environment as fully as possible to the
state it was in before the wind farm was developed.
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Activity 8a: Scenario 2 – imagine you are against the wind farm
Imagine that you are a group of residents who live in the nearby picturesque and historic village as
outlined at the beginning of Section B (less than a mile away from the wind farm site). You have all
seen the recent news on television announcing the proposal to build the wind farm. You have also
seen an artist’s impression of how the proposed turbines will look when viewed from your village.
You feel very concerned that these will harm the character and beauty of your local area given that
the turbines will be clearly visible from most houses within the village. Those of you who own
businesses in the village are already feeling anxious because you are afraid that the wind farm will
adversely affect the tourist trade in the local area. The Director of the wind farm company has
invited local residents, and other interested parties, to attend an initial public meeting where you
will hear a presentation and have the opportunity to ask questions about the proposed wind farm.
As a group you are strongly opposed to the construction of the wind farm. Complete the tasks
below.
Questions/tasks for those objecting to the development
1. Stakeholder engagement. Read section 4.3 then:
a. Prepare some questions that you could ask the developers when you attend the first public
meeting about the wind farm. Prepare questions that will help you to find out more about how the
developers intend to organise the stakeholder participation and consultation process.
b. Develop some initial ideas that you could use to try to persuade the developers not to build the
wind farm. (Your ideas will need to be backed up by sound research/facts to give you more of a
chance of winning your case).
2. The EIA. Re-read the part of this document about the Environmental Impact Assessment.
a. Prepare a list of questions to ask the developers at the initial public meeting. Your aim is to find
out how the developers intend to minimise the impact on each of the following:
•
the visual impact of the wind farm
•
the noise impact of the wind farm
•
the impact on the birds of the area, including raptors
•
the impact of the wind farm on the local economy
•
the impact of the wind farm on your village
3. The Carbon Payback Calculator
Have a look at the Carbon Calculator spreadsheet and guidelines and answer these questions:
a. What purpose can this carbon payback calculator have for members of the public like you?
b. How do you think you could use it?
Calculating carbon savings from wind farms on Scottish peat lands - A New Approach.
Spreadsheet version 2.4.0
http://www.scotland.gov.uk/Publications/2008/06/25114657/4
Carbon Payback Calculator; Guidelines on measurements
http://www.scotland.gov.uk/Resource/Doc/917/0117391.pdf

44

4. How roads are to be constructed on the wind farm?
a. Prepare questions to ask the developer about the kind of roads they have chosen to construct
and why.
5. The restoration of the site after decommissioning
a. Prepare some questions to ask the developer about how they will go about approaching the task
of restoring the site in 25 years time.

Activity 9: Class Debate
For each debating topic you will need two debating teams (3 in each team). One team will argue in
favour of wind farms and one team will argue against wind farms. Allow 20 minutes for each team
to present their case (5 minutes for each speaker, plus 5 minutes summing up time).
Ideas/suggestions for debating topics:
For the Wind farm:
•
Wind farms offer the best solution to reducing our dependence on fossil fuels
•
Wind farms only have positive effects on the environment
•
Wind farms are a great way to generate energy in a remote area
Against the wind farm:
•
Wind farms have the potential to cause long term damage to the environment
•
Wind farms are a blight on the landscape
•
Wind farms have a negative impact on tourism
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Section 5: Restoring peatlands
5.1 Peatland restoration
There is strong evidence that re-vegetation & gully blocking lead to significant reductions in
sediment (and with it, the loss of heavy metals stored in peat soils from former atmospheric
pollution) leaving degraded peatland catchments in the uplands. There is also evidence that this
then leads to improved stream biodiversity. There is also increasing evidence that gully blocking
reduces the amount of brown water (Dissolved Organic Carbon) leaching out of peat soils into
stream water, over long-term. It is likely that under climate change, many peatland catchments will
act similarly to currently degraded sites, so it is essential to get as many degraded peatlands back
into good condition and manage those that are still intact as sustainably as possible, to limit the
impacts of climate change.
Much valuable work is being done on the restoration of peatlands through organisations like Moors
for the Future in the Peak District National Park and the restoration work being carried out by the
Exmoor Mires Project, South West Water and the land-owner at Aclands and on additional 1800ha
of moorland on Exmoor.
Moors for the Future: Visit http://www.moorsforthefuture.org.uk/ for full details of this project.
Restoration work at Aclands, Exmoor: At Aclands in Exmoor work has been underway for a
number of years to block up the ditches in the peatlands that had been drained, in order to restore
the peat to its former levels of vegetation and so on. Please refer to the resource called Moorlands
at Aclands for full details.
Peat bog restoration: The video below highlights
good practice techniques and management options
for peat bog restoration. The video covers such topics
as:
•
•
•
•
•
•

Ditch blocking and damming techniques
Peat depth surveys
Livestock management on restoration sites
Woodland management, particularly
regeneration
Water tables
Sphagnum mosses and other bog flora and
fauna

http://www.snh.gov.uk/planning-and-development/renewable-energy/onshore-wind/peatrestoration-video/ [13 minutes]
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5.2 Case study: restoring Peak District Moorlands
Over recent years secondary school pupils from a
variety of locations have been visiting some of the
moorland areas of the UK’s National Parks with the
purpose of collecting data on climate change. Pupils
investigated the interactions between people and the
moorlands and their effect on climate change.
Through a series of creative investigations young
people have been learning more about our connection
with the planet through the importance of peat.
The Peak District National Park Authority Learning and
Discovery Team have made a short film reflecting the
views of young people and scientists who have been
involved in this climate change research in the Peak
District.

Activity 10: Moorland Indicators of Climate Change Initiative (MICCI)
Watch this video called Talking the MICCI (24.41 minutes)
http://www.peakdistrict.gov.uk/learning-about/learning-projects/talking-the-micci
and answer the following questions
1. Define what is meant by the term moorland.
2. Describe, in a few sentences, what the moorland of the Peak District looks like.
3. Explain why the moorlands of the UK are so important. (You should be able to list several
reasons here)
4. Why are the moorlands currently under threat?
5. Why is conservation of these areas so important?
6. Outline the conservation work that is currently being done here.
7. List as many different groups of people as you can who use the moorlands.
8. Explain why conflicts can occur between the different groups of people who use the moorlands?
9. What are the likely outcomes on climate change and biodiversity if the UK’s areas of moorland
are not conserved for the future?
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5.3 Case study: bringing the Forsinard Flows back to life
The Forsinard Flows is an RSPB reserve in the Flow Country in Sutherland, Scotland. This is a
huge and very significant area of blanket bog where vast amounts of peat have been forming over
thousands of years. This area contains nearly 2% of the UK’s entire blanket bog habitat. As well
as being an important peatland area, it is also home to many varieties of wild life. For many
centuries, mountain hares, red deer, and birds such as the golden plover, the wood sandpiper and
the dunlin have enjoyed living in this beautiful undisturbed and unspoiled habitat. The Flow Country
has recently been proposed as a World Heritage Site. It is an area of spectacular scenery with
lochs, mountains and stunning river systems.
Over the last 250 years many changes have occurred. Sheep were introduced and major sporting
estates were also established. These actions resulted in gradual changes taking place. But it was
the excavation of the bog to plant forests in the 1970s and 1980s that had the greatest impact on
the landscape. The land was drained and non-native varieties of conifers were planted. These
were planted because of the beneficial forestry grants and attractive tax breaks made available at
the time by Government. The whole operation – draining, ploughing, fertilising and planting –
resulted in the destruction of the bog plants as well as the drying out of the peat. It also led to a
decline in bird species including waders such as the golden plover and the dunlin.
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The involvement of the RSPB in bringing life back to the bogs
By 1998, following a major campaign led by the RSPB Scotland and the Nature Conservancy
Council, a network of Sites of Special Scientific Interest (SSSIs) was established to protect the
Flow Country. Tax breaks for planting trees were discontinued and awareness was raised about
the importance of blanket bog. In 1995 the RSPB acquired the Forsinard Estate and since then it
has been able to introduce a more progressive conservation approach. The RSPB reserve
management team aims to increase the area of blanket bog habitat by felling the existing conifer
trees and restoring previously felled areas to near-pristine condition by raising the water table to
encourage bog plants to flourish once more.
The North Raphan plantation
The North Raphan plantation area, recently purchased by the RSPB and situated adjacent to the
Forsinard Flows, was chosen as a test area where alternative felling methods could be trialled and
monitored. This study site, involving both the RSPB and other partners, was set up to consider the
effects of work carried out in an attempt to bring about the restoration of bog habitat on:
• vegetation changes
• greenhouse gases
• changes in water chemistry
Many of the trees on the North Raphan were of poor quality and therefore had little commercial
value. Removal of these would have been the preferred option but this proved to be impossible
because much of the wood would be wasted in the production of “brash- mats”, structures
necessary to support the weight of the harvesting and forwarding machines and prevent them from
sinking into the bog (see the Appendix).
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So, if the timber could not be removed, other options had to be found to kill the trees but leave
them in situ, i.e. fell them “to waste”.
Two methods were chosen to be trailed:
• the shearing method
• the mulching method;
Both methods involve the use of cutting gear that can be fitted to excavators with a low ground
pressure.

The shearing method
This is the cheapest method and involves felling trees to waste using an excavator-mounted
hydraulic shear (a pair of giant secateurs). Once felled, the trees are placed in the plough furrows,
and then driven over pushing them down as necessary.
This method has been used here extensively but it has caused some problems: the brash, or
waste woody material left behind takes many years to decompose, so the “edge effect” remains.
Reserve managers have been trialling methods of brash reduction using crushing (with an
excavator), and also using the machine to dig shallow hollows in the plough furrows where water
will be held, and hopefully Sphagnum mosses will start to grow. It is hoped that there will soon be
a demand for woodchip fuel to heat people’s homes, and that suppliers of this fuel will devise
methods to take it from the felled plantations on the bog.
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The Mulching method
This is when the standing trees are “felled to mulch” using a wood chipper mounted on the arm of
an excavator. Mulching results in a ground-surface covered with the splintered remains of the
felled trees. Where tree density was high, there may be few available niches for bog plants to
colonise. However, in low density areas, the bog surface should quickly show signs of recovery.
In the longer term, the splintered wood should rot quicker than the sheared trees.
Also, mulching is currently being trialled as a way of reducing the visual impact of the brash (that
results from shearing the trees), and speeding up its degradation. The mulching can also remove
the plough-throw (which consists of dried-out peat), tree stumps, and any trees that have grown
from seed, and further speed up the restoration of bog.

Photo of the mulching machine showing the head of the mulcher machine and the very wide
tracks. Photo courtesy of Graham Thompson, RSPB
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How scientists are monitoring the work that is being done to
clear the North Raphan plantation
Quadrats and Dip wells are being used to measure the impact of
the restoration work.
A quadrat is a frame (of either metal, wood, or plastic) used to
isolate a sample. The quadrat is suitable for sampling plants,
slow-moving animals (such as millipedes and insects), and some
aquatic organisms where it would not be realistic to measure all
of these in a much larger area.
Dip wells are used to allow easy measuring of the depth down to
the water table. Bogs are wet places, and a healthy bog usually
has water close to the surface at all times.

The photo above shows the 2 x 0.5 m quadrat in use, designed to fit the sample area. Here it is being used
on the original bog surface, between two raised areas of plough-throw. The site shown is an area where the
trees had already been felled, but with seedlings sprouting. The seed bank is often immense, requiring
workers to return every 2 years to remove them. This is an on-going problem, since there are unfelled areas
adjacent to the reserve, so the seeds are frequently raining down upon it.

What difference is this work making?
Measurements so far have shown that the
water table is far lower in areas with trees (and
their associated drains and plough-furrows)
compared to areas of unspoilt bog. Where
trees have been removed and drains have
been blocked, the water table is immediately
higher, and will benefit moisture-loving bog
plants. Sphagnum moss is already starting to
grow well in some of the blocked drains.

Photo –courtesy of Norrie Russell, RSPB.
A researcher, using specialist equipment, carries out monitoring tests for greenhouse gas emissions on an
area of blanket bog at the Forsinard Flows
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5.4 How can Government encourage restoration and more sustainable peatland
management?
Few countries have specific peatland policies or strategies. In the UK, the most relevant
government policy areas (biodiversity, forestry, water, spatial planning, climate mitigation and
adaptation) are almost entirely devolved to the four UK administrations: England, Scotland, Wales
and Northern Ireland. There is no single authority responsible for peatland policy at UK level.
The public do not pay for many of the most important benefits that society gets from peatlands (see
the list of ecosystem services in section 2). This means that land owners and managers provide
many of these services to us for free, such as climate and water regulation services, and the
cultural services (such as health and spiritual benefits and biodiversity) that we all enjoy when
we’re out in the hills or on peatlands. So if what they need to do in order to make a living from their
land (e.g. from provisioning services such as sheep or game production) clashes with societal
benefits such as biodiversity or carbon storage, there is no incentive for them to prioritise the
benefits they’re providing to us all for free. And if they damage peatlands so that they are unable to
continue providing benefits, they bear none of the costs to society.
For this reason, there is a need for Government to intervene to ensure that society continues to
receive the benefits that many of us have come to take for granted from peatlands. This may
happen by encouraging sustainable management of healthy bogs or the restoration of damaged
bogs. Government have six broad categories of instrument to choose from and each has
advantages and disadvantages:
Category of policy instrument
Direct State Control
Classic Regulation
Financial Instruments
Capacity Building
Information Provision
Creating New Markets

Examples
Public ownership of land, management by
public employees
Prohibited activities, licences/permits, planning
zones, delivery of conservation objectives
Grants, subsidies, tax breaks, user fees, taxes
Skills training, capital grants, infrastructure
funding
Leaflets, websites, research and advisory
services
Payments for ecosystem services; voluntary
schemes.
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In the UK, it would be deeply unpopular if Government were to nationalise and take “direct state
control” of land to ensure that public benefits were derived (and experience from elsewhere in the
world suggests that when this is done, continued provision of ecosystem services is very costly
and inefficient).
Providing information and building capacity (e.g. training) for land owners and managers to
understand how to manage peatland more sustainably is, on the other hand, relatively cheap.
However, it relies on land managers having the time, ability and inclination to access such
opportunities and material. By contrast, more expensive but proactive advisory services and
demonstration farms may be more effective at reaching the target audience – although they are
still reliant on people’s willingness to engage.
Regulation seeks to control peatland management through rules and penalties. Peatland
management is already governed by a number of regulations, for example if the site is designated
as a Site of Special Scientific Interest by the UK Government, or a Natura 2000 site under the EU
Habitats Directive, then changes in management must be approved by agencies like Natural
England and Scottish Natural Heritage. Managed burning is not permitted in Spring and Summer to
prevent causing damage to nesting birds and reduce the risk of wildfire, though permits may be
applied for, if land managers wish to burn outside the “burning season”.
Where there are markets for peatland ecosystem services e.g. agricultural outputs from peatland
or peat extraction, it is possible to manipulate the prices of inputs or outputs, for example via taxes,
grants and subsidies.
Where no market exists for a particular ecosystem service e.g. climate or wildfire regulation, it may
be possible to create new markets, so that land owners and managers are rewarded for
management that provides ecosystem services to society (and penalised for management that
compromises the provision of ecosystem services). This is also known as Payments for Ecosystem
Services – see next section for details.

Activity 11: Policy options for sustainable peatland management
Watch the video called ‘Policy Options for the Sustainable Management of Peatlands’. This video
considers current and some possible future options might be for areas of damaged peatlands.
http://www.youtube.com/watch?v=3uSpDGsNNMw [2.23 minutes]
Answer the questions below:
1.
2.
3.
4.

Three key messages/themes about the sustainable management of peatlands are outlined
in this video by Dr Mark Reed. What are these key messages?
Consider which groups of people might object to each of these scenarios and explain why.
If you were a policy maker, how could you justify each of these three themes?
Suggest any other possible policy ideas of your own that could contribute towards
sustainable management of peatlands in the future.
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5.5 Paying for peatland ecosystem services
Creating a new market for ecosystem services that wouldn’t otherwise be paid for is known as
“Payments for Ecosystem Services”. Payments for Ecosystem Services is defined as the practice
of offering incentives to individuals or communities in exchange for voluntarily undertaking actions
to increase the provision of well-defined ecosystem services that it would not otherwise have been
economically viable to provide.
Agri-environment schemes are a type of Payment for Ecosystem Service, where land managers
are paid for activities that are believed to provide societal benefits, such as peatland restoration.
There is now increasing interest in developing private Payment for Ecosystem Service schemes
that could channel private investment into peatland restoration and other conservation activities
that would not normally be prioritised by land owners and managers.
For example, a number of water companies are now paying land owners and managers in
peatlands to manage their land in ways that reduce the amount of Dissolved Organic Carbon (see
section 1) and other pollutants reaching the water supply. This includes peatland restoration (see
section 4.8). According to OFWAT, the water company regulator, catchment management
represents a "low cost, sustainable solution for water companies" to provide clean drinking water.
For more information about South West Waters Upstream Thinking Programme which it is running
in partnership with organisations such as Exmoor Mires and the West country Rivers Trust
http://www.upstreamthinking.org/. See the Aclands resource for more details.

Credit: George Foot
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The recognised climate benefits of peatlands may present an opportunity to tap into new sources
of funding to help maintain carbon stores and reduce emissions from damaged peatlands, adding
to the already strong biodiversity arguments for conserving and restoring this ecosystem.
Over appropriate time frames (e.g. 30 to 100 year contracts) good practice peatland restoration
can deliver significant climate change mitigation benefits. Typical costs of restoration are around
£60,000 for a 100 hectare site. With typical Greenhouse Gas emission reduction benefits of around
4 tonnes CO2 equivalent per hectare per year, this would save around 12,000 tonnes CO2
equivalent over a 30 year contract (equivalent to a year’s emissions of over 7000 average family
cars). If Government and independent forecasts of carbon prices reaching £30 per ton between
2020 and 2030 are correct, then this would represent a 400% return on investment (it would break
even at £7.50 per tonne). At the same time, this work would deliver improvements in water quality
(primarily reductions in brown coloration caused by Dissolved Organic Carbon), biodiversity (in
particular blanket bog specialists) and recreational access (primarily due to restoration of deep
gullies).
Building on research by the Sustainable Uplands project, the International Union for the
Conservation developed the UK Peatland Code to guidance and quality standards for potential
investors, and for the land-owners and managers who are paid to restore peatlands. The Code
gives corporations the opportunity to sponsor UK-based projects linked to their brands as part of
their Corporate Social Responsibility portfolio, with the potential to turn these investments into
future assets if it becomes financially viable to trade the carbon on the international voluntary
carbon market. The Code also provides an opportunity for land-owners and managers to generate
financial rewards from restoration and sustainable land management. You can view the Code at:
http://www.iucn-uk-peatlandprogramme.org/peatland-gateway/uk/peatland-code/code
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Section 6: Peatland National Parks
6.1 Introduction
Did you know that the vast majority of the UK’s National Parks are located in uplands and that
many of these contain significant peatlands? You have already learned about the importance of
peatlands (section 1) and how many are damaged (section 2). Many National Parks contain
damaged peatlands and they are now embarking on the restoration of these landscapes (section
5). The UK’s National Parks are also major tourist attractions containing many beautiful landscapes
(see below). Unlike countries like the USA, National Parks in the UK often contain villages and
towns. Given the wide range of people who live in and visit National Parks, and the importance of
their peatlands for regulating our climate, providing clean water and protecting wildlife, National
Parks must involve as many stakeholders as possible (section 4) in decisions about the future of
these landscapes (section 3).
6.2 What is a National Park?
In the UK today there are 15 National Parks altogether. These parks are protected areas because
they have beautiful countryside, wildlife and cultural heritage. Some people live and work in the
National Parks. All the farms, villages and towns in the parks are protected in addition to the
landscape and wildlife. National Parks welcome visitors and are an important part of the tourism
industry. They provide opportunities where everyone can enjoy and learn about their special
qualities:
• Landscape and views
• Geology and geography
• Biodiversity and rare species
• Archaeology and history

6.2 When were the National Parks established and where are they located?
In 1949 the government passed an act of parliament to establish National Parks in England and
Wales. The primary purpose of these National Parks was for conservation and the enhancement
of natural beauty. Of secondary importance was the promotion of opportunities for the
understanding and enjoyment of their special qualities by the public. By the end of the 1950s, there
ten National Parks had been established in England and Wales.
Two National Parks in Scotland were designated in the late 1990s. In addition to the functions of
the National Parks in England and Wales, these National Parks also emphasised the commitment
to sustainable development in rural areas, including the promotion of sustainable use of natural
resources. Most recently the New Forest and the South Downs gained National Park status. The
following National Parks contain significant peatlands (the date they were designated is given and
their website for further information):
• Peak District - 17 April 1951 - http://www.peakdistrict.gov.uk/
• Lake District - 9 May 1951 - http://www.lakedistrict.gov.uk/
• Snowdonia - 18 October 1951 - http://www.snowdonia-npa.gov.uk/
• Dartmoor - 30 October 1951 - http://www.dartmoor-npa.gov.uk/
• North York Moors - 29 November 1952 - http://www.northyorkmoors.org.uk/
• Yorkshire Dales - 16 November 1954 - http://www.yorkshiredales.org.uk/
• Exmoor - 19 October 1954 - http://www.exmoor-nationalpark.gov.uk/
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Northumberland - 6 April 1956 - http://www.northumberlandnationalpark.org.uk/
Brecon Beacons - 17 April 1957 - http://www.breconbeacons.org/
Loch Lomond & The Trossachs - 24 April 2002 - http://www.lochlomond-trossachs.org/
Cairngorms - 6 January 2003 - http://cairngorms.co.uk/

In addition to this, there are four National Parks that do not contain significant peatlands:
• Pembrokeshire Coast - 29 February 1952
• The New Forest - 1 March 2005
• The South Downs - 12 November 2009
• The Broads - 1 April 1989

The UK’s 15 National Parks
(map from the National Parks website)

6.3 Who looks after the National Parks?
Each National Park is looked after by an organisation called a National Park Authority, which
includes Members, staff and volunteers. National Park Authorities are independent bodies funded
by central government to:
• Conserve and enhance the natural beauty, wildlife and cultural heritage; and
• Promote opportunities for the understanding and enjoyment of the special qualities of
National Parks by the public.
In carrying out these aims, National Park Authorities are also required to seek to foster the
economic and social well-being of local communities within the National Park.
Despite the fact that so many of the peatlands in National Parks have been damaged in some way
(e.g. by historic over-grazing, inappropriate burning and drainage), the majority of peatlands in
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National Parks are designated as protected areas under national law (e.g. as Sites of Special
Scientific Interest) and international law (e.g. Special Areas of Conservation under the EU Habitats
Directive or Special Protection Areas under the EU Birds Directive). This means that landowners
in National Parks have a legal duty to restore many damaged bogs.
This is not simple however, as not all land in National Parks is owned by the National Park – in
most cases it is mainly in private ownership (in the case of the Cairngorms National Park the whole
of the Park area is entirely in private ownership). Therefore, National Park Authorities work with
nature conservation Agencies (e.g. Natural England and Scottish Natural Heritage) and
landowners jointly to identify actions that can improve the condition of damaged peatlands in the
Park. Given that many of these peatlands are in private ownership however, and the costs of
restoration (which in the most remote sites requires helicopters to lift materials on site), many
protected peatlands in our National Parks remain in a degraded state.
Funding is available from Government to restore peatlands, and National Park staff often work with
landowners to get land into Government schemes that can pay for restoration. However these
schemes are usually competitive and there is not enough money to restore all our degraded
peatlands. Also, only the costs of restoring the land are paid for, so these schemes are often not
seen as financially attractive by landowners. For this reason, many people are now looking to
private funding for peatland restoration – see section 5.5 on the UK Peatland Code.

6.4 The Popularity of Tourism in National Parks
National Parks are very popular with tourists. Statistics collected by Natural England (2005) show
that 35 million leisure visits are made to English and Welsh National Parks annually. Scenery and
a sense of tranquillity have been identified as the main reasons why people visit National Parks. A
recent survey by Moors For the Future found that 87% of visitors to the Peak District do so to walk,
while 59% chose the Peak District for its tranquillity. Apart from skiing, many of the leisure activities
enjoyed by tourists in National Parks are quite informal such as walking and enjoying the scenery.
Although these might be regarded as non-commercial activities, visitors tend to spend money
before and after such pursuits on food, accommodation, souvenirs and so on. The outbreak of the
Foot and Mouth Disease in 2001 highlighted just how important income generated by tourists
actually is, with estimated losses to the tourism sector of £8 billion that season.
One of the challenges for each National Park Authority is how to encourage more sustainable
tourism. The website for the National Parks Association provides information about how people
can become more sustainable tourists
http://www.nationalparks.gov.uk/learningabout/ourchallenges/tourism/beasustainable_tourist.htm

6.5 Challenges for sustainable tourism in peatland National Parks
Tourism in National Parks has both positive and negative impacts. Tourism is an important part of
the economy of the regions that contain National Parks. Through attractions, shops and
accommodation, visitors help to provide an income and a livelihood to local employers and
farmers. However, tourism is also one of the biggest challenges for National Parks, because the
aims/aspirations/behaviour of tourists can be very different from the aims set up by the National
Parks or any subsequent/proposed legislation
Here are some of the typical problems related to tourism in National Parks:

59

•
•
•

•

•

•

•
•

Congestion: This occurs especially in what are termed “honeypot” areas where large
numbers of visitors can cause overcrowded car parks and road congestion.
Erosion: Because hill-walking and the use of public rights-of-way is so popular in the
national parks that it can lead to accelerated erosion
Impact on wildlife: Wildlife can be damaged or disturbed in areas used by the public.
Moorland birds in particular nest and roost on the ground and may be particularly sensitive.
Activities like orienteering, mountain biking and hang gliding are activities that are likely to
cause disturbance to nesting birds.
Litter: Apart from making an areas look much less attractive, litter can cause pollution and
be dangerous to livestock and wild animals. Broken glass is dangerous to people and can
lead to accidental fires in moorland areas.
Reduction in the variety of local shops: Because gift shops and cafés that sell goods to
tourists are often more profitable than shops selling everyday goods, this can affect local
people.
Increase in the cost of property: Sometimes houses located in tourist villages become
more expensive as they are seen as ideal second/holiday homes. This often results in
these villages becoming too expensive for locals.
Conflicts between people with differing interests: Sometimes tourist activities can lead
to conflict with other tourists or local residents.
Wildfire: Peat ecosystems can be damaged if peat is accidently worn away by walkers or
destroyed by wildfires that have got out of control. The majority of wildfires in peatlands
have been started by visitors and there is a strong correlation between wildfire incidence
and bank holidays.

Watch these short videos showing conflicts between different user groups in the Peak District
National Park:
http://www.bbc.co.uk/programmes/p00lgtmx
http://www.bbc.co.uk/programmes/p00lgvf7
Examples of sustainable tourism initiatives:
• Dartmoor NPA: Dartmoor First is an award that has been introduced to recognise the
commitment of all businesses (not just tourism businesses) towards the sustaining of
Dartmoor and a recognition of its special qualities. In Dartmoor alternatives to car travel
have been developed such as the Freewheeler bus, the canoe bus and the Haytor Hopper
resulting in reduced vehicle access and traffic management problems.
• Northumberland National Park: The Hadrian’s Wall bus has been introduced in the
Northumberland National Park to encourage more sustainable transport.
• The Nurture Lakeland visitor payback scheme: Nurture Lakeland is a conservation
charity that raises funds to help preserve access to the natural environment, conserve
threatened species, support adaptation to climate change, preserve traditional skills, and
maintain local nature reserves. For more details please click on the link below
http://archive.defra.gov.uk/environment/natural/documents/newp-casestudy-tourism-110607.pdf
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Activity 12: Peatland tourism
1. Positive and negative impacts of tourism
This section has listed a number of positive and negative impacts of tourism in National Parks.
Select two UK National Parks with significant peatlands and research the effect of the following:
Positive impacts of tourism:
• Jobs for local people
• Income for the local economy
• Helps preserve rural services like buses, village shops and post offices
• Increased demand for local food and crafts
• Tourists mainly come to see the scenery and wildlife, so there is pressure to conserve habitats
Negative impacts of tourism:
• Damage to the landscape: litter, erosion, fires, disturbance to livestock, vandalism Traffic
congestion and pollution
• Shops stock products for tourists and not everyday goods needed by locals
• Demand for holiday homes makes housing too expensive for local people
• Demand for development of more shops and hotels
• Jobs are mainly seasonal, low paid with long hours
2. Local variations in tourism
Select two UK National Parks with significant peatlands and consider how the nature and effect of
tourism varies between National Parks in different parts of the country.
3. Sustainable tourism
Try to define what is meant by sustainable tourism. Develop your own ideas for creating a
sustainable tourist industry for the future in peatland landscapes. Justify your decisions.
4. Balancing different interests within the National Parks
Read the following:
http://www.bbc.co.uk/schools/gcsebitesize/geography/tourism/tourism_uk_rev2.shtml
Using this link to the BBC website as a starting point, try to imagine yourself as a member of each
of the following stakeholder groups and describe your priorities for two UK National Parks.
• Organisations that work to protect these Parks and their resources (for example, National Park
Authorities, conservation and wildlife groups).
• Tourists
• Local businesses and residents
• Sheep farmers
Further reading
The following links to further reading may help you answer the questions above:
• Maps of National Parks you can print free of charge:
http://www.nationalparks.gov.uk/learningabout/whatisanationalpark/maps.htm
• Sustainable Tourism in UK National Parks – Case Studies
http://www.nationalparks.gov.uk/all_parks_tourism_leaflet.pdf
• How to be a sustainable tourist
http://www.nationalparks.gov.uk/learningabout/ourchallenges/tourism/beasustainable_tourist.htm
• Tourism - Opportunities and Threats
http://homepages.see.leeds.ac.uk/~lecmsr/sustainableuplands/downloads/researchnote16.pdf
• Rural Economy and Land Use Programme (RELU) Policy & Practice Note asks: Could protected
landscapes have a leading role to play in the sustainable management of natural resources?
http://www.relu.ac.uk/news/policy%20and%20practice%20notes/33%20Carroll/13549%20RELU%
20PP33_WEB.pdf
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Section 7: Peat Cutting and Horticultural Use of Peat
7.1 Introduction
After centuries of peat cutting and extraction affecting upland areas of the UK, mainly for use as a
domestic fuel, it is now becoming clear that this is a most unsustainable practice. Unfortunately
huge amounts of peat continue to be removed from lowland areas of the UK for use in the
expanding horticultural industry. More than two thirds of this peat is currently used by amateur
gardeners, while the remainder is used by professionals in the horticultural sector.
7.2 A brief history of peat cutting
For thousands of years vast areas of peat, across the British Isles, have been cut and dried for use
as domestic fuel. Although today we are very aware that the loss of peat is contributing to climate
change, on account of the tons of carbon that is being released into the atmosphere, and therefore
is unsustainable, it is worth exploring a little history to help us to understand why peat cutting was
such a common and accepted practice in the past.
Prior to the Enclosure Acts (most of these were passed between 1759 and 1860) generations of
poor rural peasants and labourers had access to open fields which they could use for cultivation.
These very poor people depended on the open fields to save them for their food to save them from
starvation.
The Enclosure Acts were introduced to fence and hedge in land to enable sheep to pasture. But
these often resulted in the removal of local people from the land. These landless poor were then
given what became known as ‘poor allotments’ which were a kind of compensation for the loss of
common land. These allotments were often located on poor quality land such as moorland and
were often known as’ waste’. Local people had rights to use the village ‘waste’ for a variety of
purposes including the right to cut peat. They relied on peat to keep them warm, cook their food
and sometimes used it to build basic cottages to protect them from the weather. The peat cut from
these areas was primarily used for fuel as well used for building materials and for the collection of
food and herbs.
During the Victorian era, coal became a much cheaper fuel compared with peat but many homes
continued to burn peat. This was because many homes still had only a very basic hearth and the
burning of coal generated poisonous fumes. (Coal only became the preferred fuel with the
development of metal grates and tall narrow chimneys). This meant that peat continued to be dug,
drained and burnt to keep people warm. Over the centuries huge areas of peat were lost.

Activity 13: Peat Cutting in Ireland
Watch this video, showing peat cutting in Ireland, and answer the following questions
http://www.youtube.com/watch?v=ufwvFOXUCnc&feature=related [7.24 minutes]
1. At what time of the year was the peat cut and why?
2. What was the peat used for? List as many uses as you can.
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Peat extraction site in England

7.3 Where our horticultural peat comes from?
In 2009, 60% of the peat that was used in the UK for horticultural purposes originated in the
Republic of Ireland. Northern Europe contributed 8.2% of the peat supplied, while the remaining
31.8% was sourced within the UK, e.g. from Yorkshire, Lincolnshire and Cumbria, with smaller
quantities being extracted from other lowland peatlands, such as in the Somerset Levels and
Moors, Lancashire Moss lands, and Northumberland.

Some Definitions from Defra
Growing Media: “A growing medium, sometimes called multi-purpose compost, is a material used to grow
plants in a container. Growing media are usually formulated from a blend of different raw materials to
achieve the correct balance of air and water holding capacity.
Green compost (or home garden compost) comes from grass clippings, leaves and pruning’s deposited at
municipal recycling centres or collected from households and processed. It is often used as an ingredient in
multi-purpose compost (at rates of 5-30%), but can be used on its own as a soil improver as it improves soil
structure and provides a source of plant nutrients.”
Soil improvers are used to alter the soil structure, water-holding capacity, nutrient content and acidity of
existing soil. Soil improvers are widely used by amateur gardeners and some of the most popular products
are bark-based and used as a surface mulch to condition the soil and tidy up flower beds. Historically peat
had been used as one of the main ingredients in soil improvers (in 1993, 25% of the soil improver market
was based on peat) in part driven by its lower market price.”
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7.4 Why has peat become such a popular resource in the horticulture industry?
Peat for horticultural purposes was cut by hand up until the 1950s and 1960s, after that, the work
was done by machines. By the 1970s peat had become the most popular material for horticulture
and gardening. Its use as a substitute for loam (soil) became popular because it was cheap,
relatively plentiful and was of a consistent and excellent quality for growing media. It also required
very little additional processing and, being lightweight (once it has been dried out), meant that it
reduced transport costs. Up until the 1980s the potential environmental impact of removing peat
for use in horticulture had not been considered. Although today we are very aware, for a number
of reasons, why the removal of peat for use in gardening and horticulture is so unsustainable,
challenges are still to be faced in terms of changing people’s behaviour and attitudes on this issue.
Every year just under 3 million cubic metres of peat for horticulture is used in the UK by the
following groups:
• Amateur gardeners who make up by far the largest user group of 69%. Much of the peat
that they buy is sold in the following forms: multi-purpose compost and specialist composts
for plants and containers, grow-bags for growing tomatoes and other vegetables and, to a
much lesser extent, soil improvers to improve plant health and growth.
• 30% is used by the professional horticulture sector (including growers of food and
ornamental plants),
• 1% is used by Local Authorities and landscapers.
7.5 Why is the use of peat for horticulture and gardening not sustainable?
Peat Extraction and global warming
Peat extraction, at the present time, requires the site has to be drained so that so that machinery
can be used to remove all of the vegetation. Then the surface of the peat is loosened and milled
before being allowed to dry out naturally. Advanced vacuum techniques are then used to remove
the layers of peat.
As soon as the site is initially drained carbon begins to be lost to the atmosphere. This carbon loss
continues during the lifetime of the extraction process from the exposed peat surface as well as
from the extracted peat itself contributing to the on-going problem of global warming.
Defra has estimated that extraction activities of peat for horticultural purposes annually result in
high greenhouse gas emissions, although the latest emissions are lower as less peat has been
extracted within the UK. In 2010 this amounted to 263,000 tonnes. This is equivalent to the
amount produced by 100,000 cars on the road each year and does not take account the additional
peat that we import from overseas, principally from Ireland (which supplies 60% of our horticultural
peat) and the Baltic States (8%).
Lowland raised bogs, just like upland bog areas, have the ability to store vast quantities of carbon.
In areas where the lowland peat deposits have been able to accumulate over thousands of years,
peat can be up to 10 metres in depth. Because peat, in the UK, grows at a slow rate of around
1mm per year it has been estimated by Defra that active English lowland raised bogs would only
be capable of supplying less than 2% of our current annual peat use for horticulture if it was to be
harvested on a sustainable basis.
Biodiversity
The loss of lowland peat areas for horticulture has resulted in a loss of rare insects, and unusual
plants (for example, Britain’s largest carnivorous plant, the Great Sundew) and important bird
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species such as the skylark, the curlew and the snipe that are at home in these bogs. This is why
raised bogs have also been identified as habitats for priority conservation action under the UK
Biodiversity Action Plan.
Natural heritage
Defra has estimated that 28% of English raised bog peatlands are currently designated as part of
the national network of Sites of Special Scientific Interest (SSSIs). These sites are home to a vast
variety of wildlife and geographical features, therefore representing a vital part of England’s natural
heritage.
Special historical interest
Because peatlands have developed so slowly over many centuries, they often contain a quantity of
valuable archaeological remains and palaeo environmental records. Organic material such as
human and plant remains, bee pollen, leather and textiles have been discovered in these
peatlands where these materials have previously remained undisturbed for centuries.
Many important archaeological remains have been discovered in lowland peats - for example, the
Lindow Man, ancient wooden boats, the Neolithic Sweet Track (a raised wooden track way
crossing the Somerset Levels), and the Bronze Age site of Flag Fen in Cambridgeshire.
Unfortunately some of these finds have been damaged through the processes of peat extraction.
According to English Heritage, peat extraction over the last 50 years has resulted in the destruction
of 230 known archaeological sites on the Monuments at Risk Register in England.
7.6 Government Targets to reduce peat use to zero
As part of the government’s 2011 Natural Environment White Paper, the Government is committed
to reducing peat use, building on the progress made to meet an earlier UK Biodiversity Action Plan
target. Since 1993 they have been collecting data on the use of peat and peat alternatives. A
survey was carried out in 2009 to collect data from the manufacturers of growing media and soil
improver products. The overall long-term goal is to work towards reducing to zero the
unsustainable use of peat in all horticultural markets in England by 2030. It sets out the following
milestones:
•
•
•

A progressive phase-out target of 2015 for government and the public sector on direct
procurement of peat in new contracts for plants;
A voluntary phase-out target of 2020 for amateur gardeners; and
A final voluntary phase-out target of 2030 for professional growers of fruit, veg and plants.

The purpose of this action is to:
• Protect valuable habitats, biodiversity and wildlife, carbon stores and other ecosystem
services.
• Promote the switch from the consumption of non-renewable peat to high quality peat-free
alternatives derived from renewable by-products and waste products of other industries in
order to develop more sustainable zero waste resources.
• Reduce the amount of waste to landfill, where innovative solutions are found using new
waste materials.
• Increase food production sustainably
• Ensure the longer-term sustainability of professional horticulture.
Consultation on reducing the horticultural use of peat in England:
http://archive.defra.gov.uk/corporate/consult/peat/101217-peat-condoc.pdf
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7.7 What progress has been made so far?
Over the last decade progress has been made towards reducing the amount of peat used in
horticulture. Although the horticultural market has grown by around 30% in recent years, less peat
is being bought in soil improvers or in growing media as manufacturers have invested in new
product development and have introduced peat-free materials.
The Growing Media Initiative was launched in 2008. This is open to all retailers and growing media
manufacturers who are committed to achieving 90% peat replacement in their products.
30% of the whole market for growing media is now made up of peat-free alternatives, with a
significant increase in the volume of alternatives being used over the past two years (up by 19%
since 2007).
The Sustainable Growing Media Task Force was established in June 2011 to explore how to
overcome barriers to further reducing the use of peat in horticulture (http://www.defra.gov.uk/peattaskforce). This Task Force has subsequently adjusted its aims to ensure that the entire
horticultural sector is placed on a long term sustainable footing. This means that all choices for
growing media used by amateur gardeners and horticulturists will have to become sustainable in
the future. Dr Alan Knight, the Chairman of the Sustainable growing Media Task Force, made the
observation that the horticultural industry was over reliant on the use of the single raw material –
peat – and that obviously this was not good for any business.
7.8 What Alternatives to peat are currently available?
Bark: This is the most commonly used non-peat material. Bark is used in landscaping as a mulch
to suppress weed growth and to conserve soil moisture. It is and is also used as an alternative in
growing media (mainly pine bark). Sometimes finer grade composted barks are used as a bulking
ingredient in peat-free media. These barks are often combined with wood-fibre and a small
percentage of loam or green compost.

Bark
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Green compost: Green compost is now the second most important non-peat material. The
majority of this is used for soil improvement, but an increasing proportion is now used in growing
media as well. Green compost is blended with materials with lower bulk density and nutrient levels
for use in a growing medium to avoid problems with the structure/drainage, excess nutrient levels
and high bulk density of the end product (which influences handling and transport costs).
Bio-waste: ‘Bio-waste’ means biodegradable garden and park waste, food and kitchen waste from
households, restaurants, caterers and retail premises and comparable food processing plants.
Timber Industry By-products (wood waste and wood fibre): By-products from forestry operations,
sawmills and chipboard manufacture are increasing in importance as raw materials for composting.
The end products have been used with good results in growing media as well as soil improvers.
Wood fibre currently accounts for about 5% of alternative materials used in growing media but this
may increase if more wood fibre production plants are set up in the UK.
Coir: Coir-fibre dust has successfully been used as a peat alternative material for use in growing
media formulations because of its good air and water-holding properties. It is used quite
extensively in The Netherlands and Belgium, for example for non-soil strawberry production
systems and for pot plants. The relatively high price of the material continues to restrict its wider
use in the UK but in 2007 coir usage rose to around 3% of the alternative materials used in
growing media. Although coir is transported to the UK (mainly from Sri Lanka) it is compacted
before shipping and therefore carbon emissions associated with its import are not necessarily
higher than import of other growing media ingredients.
Spent mushroom compost: This is used as a peat alternative in some soil improvers.

Coir blocks
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Loam (soil): Sterilised loam is used in some peat-free growing media to improve water and
nutrient holding characteristics. It is also used in specialist John Innes-type growing media sold to
amateur gardeners. Loam accounted for 11% of the volume of alternative materials used in
growing media in 2007.
Cocoa shell: Cocoa shell is used as a decorative mulch and mostly sold to amateur gardeners. It
is relatively expensive and only accounts for a very small proportion of the consumption of peat
alternatives.

Activity 14: Questions about horticultural peat
Answer these questions as fully as you can.
1. Why is the continued extraction of peat for horticulture such a threat to the environment, climate
change, biodiversity, and archaeology? (Demonstrate your understanding of the interdependent
and interconnected activities and processes that occur within ecosystems).
2. Consider what the viewpoints of the following stakeholder groups might be and why, when they
are made aware of the government’s intervention plan to reduce and phase out the horticultural
use of peat in England:
• The consumers (including the amateur gardener)
• The retailers
• The manufacturers
• The growers

Activity 15: Make your own green compost
Make your own green compost from kitchen and garden waste. Find out how this green compost
can benefit your garden. More information here: http://www.recyclenow.com/home_composting
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Section 8: Case study – southwest moorlands
This final section of the resource provides an in-depth case study of moorlands in southwest England, with
particular reference to Exmoor National Park and the Aclands estate. Detailed information about how to book
a visit to Aclands, how to get there and how to behave on site is provided in Appendix 1.

8.1 Background to farming at Aclands
Aclands Allotment is a 1000 acres (400hectare) upland farm (approximately 400 metres above sea
level) which was acquired by the May Family in 1919. At that time 95% of it was moorland. A
house and farm buildings were built, and a hedge was put up around the front meadow. Two
hundred acres were then ploughed, fertilised, reseeded and agriculturally improved. The majority
of these improvements were completed during and just after the 2nd World War, with grants from
the Ministry of Food and subsequently the MAFF.

Winter moorland on Aclands. A shallow drainage ditch runs down the middle of the picture. The
main grass growing here is Purple moor grass (Molinia caerula) known locally as sedge grass.
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1945 aerial photograph of the moorland at Aclands showing the ditches mapped for the ongoing mire
restoration work

During the late 1970’s the Exmoor National Park and other environmental bodies became
concerned about the rapid conversion of moorland to pasture. As a result Central Government
commissioned the Porchester Report. The conclusion of the report recommended that moorland
owners should be offered Management Agreements by the National Park to prevent the loss of
further Moorland to the plough. Acland farm entered into this scheme in the early 1980’s, being one
of the first farmers to do so. The farm joined the Exmoor Environmental Sensitive Area scheme
(ESA) in 1999. In 2009 an application was made to be included in the New Higher Level
Environmental Stewardship scheme (HLS) which is now replacing the ESA across Exmoor. The
farm was accepted into the Scheme on account of its biodiversity, and archaeological and
landscape value.

70

© Geoinformation 2008 air photo of Aclands. This photograph shows the Mire restoration areas
superimposed on top of it. The ditch blocks are indicated by blue stars. The ditches not yet blocked on
Ricksy Ball have no stars on them. The photo also shows pasture as bright green. If you compare this map
to the 1945 one, on the previous page, you can see the areas of moorland which existed in 1945 which have
now become grassland (particularly in the top/north of the picture).

8.2 Land Use at Aclands
The upland environment limits the kind of farming possible in the hills so it is not suitable for the
many types of agriculture possible in the lowlands. Primarily hill farmers keep stock such as sheep
and cows in the hills in summer, which are moved to the lower ground (often into sheds) in the
winter.
The farm now supports a flock of 500 hill ewes and a herd of 40 suckler cows. This is the lowest
stocking level the farm has had and reflects the constraints that have been put on the farm from
environmental considerations TB and changes in Government support.
There have been changes in the breed of cattle that are reared. Previously there was a
crossbreed herd that required better quality pasture, now there is a pure ruby red Devon breed.
(Interestingly enough, this breed was kept on Aclands before the grazing was improved). It is
hoped that the Devons will thrive on Aclands again and they will help to manage the reversion of
the pasture to a moorland habitat.
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8.3 Around the year at Aclands
Because of the high winter rainfall, winds and low temperatures, the cattle have to be housed
during the winter. Hay and silage is made on another farm and is brought to Aclands for some of
the cattle and sheep to eat over the winter. A cow will eat about 10 bales of silage each winter. The
rest of the cows are wintered on other farms. The calves that are born in the spring are weaned at
housing in November. The best calves are sold at Cutcombe market, which is well renowned for its
Autumn cattle sales, the rest are housed. The best of the heifer calves are used as replacements
for the breeding herd and the remainder of the steers and heifers are improved and sold the
following year.

Devon cow and calf

The Scottish blackface ewes are very hardy and spend all their time on the hill although they have
some supplementary hay and concentrates in the winter. The lambs are born in April and grow
well on the moorland pastures during the summer. Some of the lambs, including the wether lambs
are sold during July and August.

Crossbred cow and charolais calf
The ewe lambs are kept either to be sold as flock replacements to other farmers at the breeding
ewe sales at Blackmoor Gate Market or kept as replacements for Aclands farm. The remaining
wether lambs and the replacement ewe lambs are taken off Aclands in October and wintered on
better pasture to allow them to grow to their genetic potential, and not be limited by the
environment.

Scotch ewe and lamb
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8.4 The sites of special scientific interest on Aclands
In England approximately 7% of the area is classified as being sites of special scientific interest.
These sites can be designated as being of special interest for a variety of reasons:
• wildlife
• nature reserves
• geological sites
• habitats such as wetlands, heathlands, wild-rich meadows, windswept shingle beaches
• uplands and peat bogs
There are three sites of special scientific interest (SSSI’s) on Aclands
•
on the river Barle which runs along the northern boundary
•
in the centre of the farm, which includes the peat moor,
•
the one that includes the tumuli.
‘A Tumuli (or tumumus) is a mound of earth and stones raised over a grave or graves.
Tumuli are also known as barrows and burial mounds. These can be found throughout much of the
world. Barrows were popularly used to bury the dead from the late Neolithic until the end of the
Bronze Age, 2900-800BC. Square barrows were occasionally used in the Iron Age, 800BC-43AD
in the east of England. The traditional round barrow experienced a brief resurgence after the
Anglo-Saxon invasion, as Scandinavian burial practice became popular 500-600AD. These later
barrows were often built near older Bronze Age barrows’.
(http://www.neolithicsea.co.uk/category/tumulus.html)
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8.5 History of land use at Aclands
In order to fully appreciate why the peat moorlands at Aclands are so important it is necessary to
understand when and why the peat was formed, the history of the landscape and the archaeology
of the area.
Prehistoric period
Exmoor’s uplands contain some of the best-preserved Prehistoric archaeology in the South West
of England. The marginal nature of the landscape, the high rainfall, the harsh climate and the high
altitude has meant that the upland areas, like Aclands, have never been intensively settled and
farmed. This was as true in the Prehistoric Period as it is today. This has resulted in layers of
prehistoric and historic archaeology on the moorlands being preserved; the quality of the
archaeology is such that many of the sites on and around Aclands have been declared Scheduled
Ancient Monuments. (Scheduled Ancient Monuments is a legal designation that reflects the
national importance of the monument).
The Late Mesolithic period
The first evidence of human activity on Exmoor was in the Late Mesolithic period (8,000-4000BC)
when small groups of hunter-gatherers roamed the area. Most of Exmoor was wooded and sea
levels were lower than today by about 2 metres. The small Mesolithic communities of Exmoor
would have spent most of the year down on the abundant salt marsh that is now the Bristol Estuary
and during the warmer months they would have moved to the wooded upland. They deliberately
created clear areas in the woodland to encourage grazing by wild animals and these became
hunting glades. This activity in combination with a cooling climate caused a decline in the
woodland cover and this resulted in the emergency of blanket bog on the highest parts of Exmoor
by 4000BC.
The Neolithic Period
The Neolithic Period (4,000-2000BC) marks the transition from hunter-gatherers to settled
agricultural production which would have involved woodland clearance and management,
domesticated animals and the means of cultivate plants. It is also at around this time that the first
stone ritual monuments appear in the Exmoor landscape such as White Ladder Stone Row which
is ss730373 east of the Aclands area. Blanket bog continued to form across the uplands and the
peat at North Twitchen has been dated as forming at this time.
The Bronze Age
In the Bronze Age (2,000-700BC) the most striking prehistoric monuments in the Exmoor
landscape were erected. Bronze Age Burial Mounds are visible across the tops of almost all of
Exmoor’s ridges, the mounds are known as either a barrow or a cairn. Groups of barrows and
cairns represent burial grounds. Typically a barrow is an earth and stone construction and tends to
be larger than the smaller cairn, which is a purely stone structure. A burial mound would have
contained a central inhumation or cremation at ground level and then the mound would have been
constructed. The Setta Barrow Group, the barrows at North Twitchen and Five Barrow Group are
amongst the most impressive barrows on Exmoor. Barrows vary in forms, with bowl barrows and
ring barrows common on Exmoor. Often barrows have kerbs and the Setta Barrow is a good
example of the kerbed barrow with a surrounding ditch.
Ritual monuments dominate the prehistoric archaeological record in the area of Aclands and there
is little or no evidence of the occupants of the land that created these burial grounds and standing
stones. As with today settlements tended to be down slope and in more sheltered position where
agricultural activity was viable so it is likely that subsequent activity has masked the Bronze Age
settlement or that the sites have been submerged in the blanket bog which formed across the area.
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To the north-east of the site at Wester Emmetts there are the remains of a prehistoric settlement in
the form of a circular enclosure.
The Iron Age period
To the west of Aclands is Shoulsbarrow Castle. Shoulsbarrow is an Iron Age (700BC-43AD) Hill
fort, within the fort there is a Bronze Age barrow which suggests a continuity of use through the
later prehistoric period. Again climate decline is the cause of social upheaval in the Iron Age
period. It is around this time that the inhabitants of Exmoor ‘enclose’ their settlements and Hill fort
and hill slope enclosures are built which represent a desire for security. On Exmoor these are not
great defensive structures like Maiden Castle but rather secure places for storing goods and stock.
The Palaeo-environmental records (which is the evidence of past land use that is contained with in
the peat) shows large scale deforestation, wood was a valuable resource and the cooler climate
meant a decline in the woodland cover and again resulted in the formation of blanket bog across
lower upland sites on Exmoor.
Romano-British period
Traditionally the period known as ‘Roman’ elsewhere is termed Romano-British (43-410AD) on
Exmoor as the Roman invasion made little impact on the inhabitants of Exmoor. In the Aclands
area the Roman occupation would have been noticeable with the large scale Iron smelting site at
Sherracombe to the south and the extraction of Iron Ore to the north at Roman Lode. The huge
scar that resulted from mineral extraction at Roman Lode is clearly visible from all of Aclands.
Recent research has shown that Roman Lode was being worked in Bronze Age period as well.
The Dumnonii tribe, which ruled most of the South West prior to the Roman Invasion, remerged as
the political power when the Romans withdrew and provided continuity in ruling class across the
area until the early 7th century. The Saxons took control of the southwest by 670, by the 9th
century Aclands was part of Royal Forrest. Setta Barrow, being a prominent landmark, became a
marker of the boundary of the forest.

Setta Barrow
This boundary later became the county boundary and the wall that now crosses the barrow was
probably built by H A Bryant in the 1800s, whose allotment adjoined the Barrow and Forest
Boundary. The area remained under Royal control, except for the period of the commonwealth,
until the 1800’s. As a result there is no medieval archaeology on Aclands.
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The 19th century
The Knight family purchased the Royal Forest in 1820. John Knight attempted an ambitious
landscape-scale reclamation of Exmoor’s moorland. He was only partially successful but the
landscape of Exmoor parish is almost completely due to his endeavours. He built roads, created
Simonsbath, drained moorland and planted miles of beech hedges. His son Frederic continued the
reclamation and built a number of farms. Emmetts Grange, which is to the east of Aclands, was the
showcase for the Knight farms and moorland improvement.
The early part of the 20th century
It is thought likely that the main attempt at drainage was during the early part of the 20th century,
most probably before the land was acquired in 1919 by the Mays. There are three kinds of ditches
on this moor:
1.
closely spaced linear features, thought to be upto100 years old.
2.
deeper more irregular and more recent (post 1945) features.
3.
irregular shallow ditches associated with former fuel peat cuttings
Many have blocked themselves over time or ceased to function as drainage ditches but those that
remain in operation are actively draining the blanket bog areas. Field observations show that these
are carrying large volumes of water and on steeper slopes this has resulted in gully erosion.
Some useful definitions
What is peat?
Peat is a soil that is formed from partly decomposed remains of dead plants that have been
accumulating on top of each other in waterlogged areas for thousands of years. Such areas are
called peatlands. Peat is usually brown or black in colour and in its purest state it is made up of
90% water and 10% solid material. It consists of sphagnum moss as well as roots, leaves, flowers
and seeds. The depth of peat is used to distinguish mires from non mires with peat in excess of
50cm being used to define bogs and blanket peat.
What is a mire?
Mires are peat accumulating habitats - such as blanket bogs, valley bogs and fens. All of these
occur in the Exmoor National Park. Blanket bogs are the commonest mire type on Exmoor but it is
a globally scarce habitat with a unique association of plants and animals. 20% of the total world’s
blanket bog areas can be found in the UK. On Exmoor, blanket bog and peat cover the central
moorland but it has become dried out through centuries of moorland reclamation, agricultural
drainage and domestic peat-cutting. As a result it has lost many of the interesting plants, animals
and birds that it once had and has become dominated by moorland grasses. Saturation can also
be a defining characteristic and histic (peat) horizons are those that are saturated with water for at
least one month in most years.
What is a bog?
A bog is defined as ombrotrophic. This means that it receives nutrients only from precipitation and
not from streams or springs. They are very acidic and are nutrient poor.
Blanket bogs and lowland bogs
The separation of blanket bogs from lowland bogs and raised bogs is generally done on elevation,
but in the west of the British Isles, blanket peat can be found tight down to the coast as a result of
western climatic conditions. Raised bogs are commonly found in the uplands.
For more on these definitions, see Part 1 of this resource
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8.6 Restoring Exmoor and Aclands moorlands
Over the centuries, ploughing, fertilising, reseeding and drainage of the land has resulted in a loss
of peatlands. Over-grazing and inappropriate burning or wildfires has further damaged peatlands.
In recent years much work has been done to restore the peatlands. See sections 2 and 5 of this
resource for more information on the causes and effects of damaged peatland and information
about peatland restoration. Here, we will consider the case of moorlands at Aclands and the wider
Exmoor area.
The Exmoor Mires Project
The Exmoor Mires Project has been set up in order to restore damaged peatlands within the
Exmoor National Park including areas of blanket bog, valley bogs and fens. Because up to 20% of
the global resources of blanket bog are located within the UK blanket bog is regarded as being of
international nature conservation importance. The project aims to increase the wetness and the
biodiversity of the damaged and dried-out peatland habitats. This project has a target to restore
2000ha of blanket bog by blocking up the ditches and peat-cuttings. So far 500ha has been rewetted by blocking up over 50 km of drainage ditches and peat cuttings with bales and peat dams.
This project is being led by South West Water and in partnership with the following organisations:
• Environment Agency (EA) (Devon Area)
• Exmoor National Park Authority (ENPA)
• Natural England (NE) (formerly English Nature)
• South West Water
• English Heritage (EH)

Restoration at Black Pitts, Exmoor as part of the Mires on
the Moors project (photo D.Smith/Exmoor Mires)
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The Mires on the Moors project uses both LIDAR as well as historic aerial photography to target
restoration activity. LIDAR has enabled scientists to focus on the parts of the moorland most
significantly affected by drainage and agricultural improvement. To see these images go to:
http://www.exmoormires.org.uk/media.cfm?mediaid=5776.

What is LIDAR?
‘LIDAR (Light Detection and Ranging) is an optical remote sensing technology analogous to Radar.
The range (distance) to an object is determined by measuring the time delay between transmission
of a pulse and detection of the reflected signal’.
http://www.lidar.co.uk/What%20is%20LiDAR.htm

Hundreds of images of Exmoor’s peatlands have been collected using airborne laser scanners
which can be mounted into the fixed wing or helicopter aircraft. By flying 300 metres above the
ground this technology is able to scan the terrain 'beneath' the moorland vegetation (grass and
shrubs) canopy. Comparing the surface canopy (Digital Surface Model or DSM) with the ground
(terrain) surface (Digital Terrain Model or DTM) enables scientists to study changes in bio-mass. in
great detail.The images collected will be used by scientists to help them to assess whether the
restoration project will result in improved water storage in the blanket bogs which would have other
advantages such cost savings on water bills and improvements in river quality.
Visit these websites to learn the full details about this project, including what has been achieved so
far and the plans for the future.
http://www.exmoormires.org.uk/index.cfm?articleid=9154
http://www.exmoor-nationalpark.gov.uk/environment/moorland/mire-project
This short video will also provide you with further information about the project: ‘The Mires Project’
http://www.youtube.com/watch?v=VEiZSXwlSkU [4.44 minutes]
!
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Exmoor National Park
Exmoor National Park includes woodland, open moorland, blanket bogs (or “mires”), rivers and
farmland, with a rich history of different land uses. It is a landscape of gently rolling open hills,
tinted purple with heather, descending into deep secluded wooded valleys (or “combes” as they
are known locally). Exmoor’s northern edge ends in dramatic coastal cliffs. The pattern of fields,
roads, settlements, buildings, earthworks and other historic landscape features tells a story of
changing land use, from the early Neolithic over 6000 years ago to the present day.
The Exmoor landscape provides many benefits, including spaces for recreation, the provision of
clean drinking water, carbon storage in peat soils, historic and cultural heritage features, and
habitats for plants and wildlife, including red deer. Exmoor is also farmed for sheep and cattle, and
the famous Exmoor ponies also roam the landscape.
For more information, visit: http://www.exmoor-nationalpark.gov.uk

Activity 16: Restoration on Exmoor
1. Explain how modern technology has enabled scientists working on the Mires on the Moors project to work
in new ways to target degraded areas for restoration.
2. Thinking back to what you learned about peatland restoration (section 5) and the benefits that society
derives from peatlands (section 1), list as many benefits as you can of the Mires in the Moors project under
the following headings:
• Ecology
• Biodiversity
• Climate regulation
• Water and erosion regulation
• Water supply/purification
• Sense of place/cultural heritage
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8.7 Why is upland mire restoration work being done at Aclands?
Because peat landscapes have taken so long to form, they are invaluable to researchers who want
to understand more about the plant species of the past. Because bogs are able to control the
release of water slowly, they help to maintain supplies of clean waters to rivers. Peat is rich in fossil
carbon, removed from the atmosphere by plants and accumulated over thousands of years. When
peat landscapes are drained and begin to decompose, this results in the rapid loss of this stored
carbon in the form of greenhouse gases. By greenhouse gases we mean carbon dioxide and
methane. Many rare and protected species of plant and animal are found on bogs. Many bog
plants were traditionally used in folk medicine, brewing and for food. Today new uses are emerging
for bog plants such as biofilters etc.
Restoration brings three clear environmental benefits:
• the storing and controlling of water flow into the upland rivers, and the quality of this water
• the increased storage of carbon on the moors in the form of peat and a reduction in the
amount of GHG these moors release
• the recreation of a bio-diverse mire environment.
In addition there are also agricultural benefits such as the provision of drinking water for stock in
the pools created on the moors, the creating of a longer lasting and more diverse sward mix, a
reduction of tic levels in the wetter areas and easier access for stock and handlers across the ditch
blocks into the drained areas

8.8 How is the upland mire restoration work being done at Aclands?
This work began in the autumn of 2007 when some of the drainage ditches on the moorlands were
blocked up. The first mire to be restored was called ‘Ducky Pool’, by the land owners at Aclands
although the name on the OS is Squallacombe, (also still used).
The Restoration aims to block up all the functioning active ditches in order to increase the water
table in the surrounding moorlands. Works are concentrated on the areas where the ditches have
been most effective at draining water from the peatlands. When completed the restoration work will
have blocked up over 30km of ditches and will have re-wetted approximately 150ha of dry
degraded Molinia dominated moorland.
The Squallacombe (Ducky pond) area was restored in Autumn 2007. Two and a half km of deep
ditch was blocked with wood, peat and bale dams. The end result is a spectacular wetland
recreation area with lots of pools being restored in the landscape.
A second phase of blocking was carried out in Autumn 2009 on the Squallacombe and Great
Vintcombe areas. The work here was on small parallel ditches and former peat cuttings.
A final area Ricksy Ball remains to be restored. This area is currently being used as a hydrological
monitoring station. This station has now been established and is being used to monitor the effects
of ditch blocking on water quality and flows, biodiversity and Carbon storage/Green house Gas
exchange.
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During restoration in Autumn 2007

After restoration in spring 2008
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8.9 How is this project being monitored?
Scientists are recording the plant species that are present as well as any changes that are taking
place, both on the ground with quadrats and from above using aerial photographic monitoring
techniques. Measurements will also be taken to show the rate of growth of the sphagnum moss
and its impact on locking up carbon. There are two moorland monitoring stations on Exmoor set up
to look at the effects of moorland ditches on water flows and quality, carbon storage and
greenhouse gas emissions and biodiversity. In this ambitious project, The Universities of Exeter
and Bristol are undertaking an innovative monitoring program to measure the before, during and
after effects of restoration such as:
•
•
•
•
•
•

hydrological functioning
water quality
impact on vegetation
water quantity – including water table depth, water flow and exchange between surface and
ground water
carbon levels
greenhouse gas emissions

To do this the Universities and the Environment Agency have put water table monitors, water
samplers, seepage meters, weather stations and flow meters onto the moors and into the stream
to measure the difference the work is making to the storage of water on the moors, its quality and
flow of the stream. They have also put out on the moors special chambers to measure Greenhouse
gases.
At all restoration sites baseline vegetation monitoring transects have been set up by the Project
Officer with assistance from ENPA work experience trainees, students and other volunteers. As
the sites have been restored follow up surveys have been carried out (+1 and 2 years).

Base line vegetation transects have been set up at Squallacombe

There has been an increase in the vegetation species following the restoration work. In particular
there has been a change from drier acid-mire communities dominated by Purple moor grass (with
some remnant heath and bog indicator species) to wetter, “flushed” communities with more
minerotrophic species.
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Re-wetted peat-cutting at Blackpitts (photo D.Smith/Exmoor Mires)

Activity 17: Questions about Aclands
Following your fieldwork visit to Aclands and reading this document, answer the following
questions. Include photos, field sketches and diagrams where relevant to explain your answers
more fully.
1. How was the land at Aclands used over the centuries?
2. How did this use of the land affect the local environment, for example the loss of woodland, the
drainage of peatlands?
3. What is peat? Explain how it is an ecosystem
4. What is a mire, and what is a bog?
5. Why is peat so important? Suggest as many reasons as you can here.
6. Outline the restoration work that is currently being done by scientists on the mires and peat bogs
at Aclands.
7. What advantages does this work bring for the environment?
8. How is this work being monitored?
9. What has been the impact of this work up to now? Include here any differences you notice
between the two photos - one during restoration in Autumn 2007 and one after restoration in
Spring 2008.
10. Why is this work important for the future?
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Section 9: Conclusions and further reading
In this learning resource, you have learnt about the importance of peatlands for UK (and global)
society (section 1), some of the problems with peatlands (section 2) and how people are working to
restore these habitats (section 5). Many people who climb mountains in the UK have no idea that
in most cases they have walked across peatlands to reach the summit. Still others associate
peatlands with bleak, windswept and inaccessible landscapes. However, when you look closely, it
becomes clear that these landscapes play host to a wide range of unique and sometimes iconic
plants and animals. These landscapes are also shaped by culture and support many remote rural
communities, and they provide valuable evidence about our past. Restoring damaged peatlands is
not just about improving the way these landscapes look – it is about tackling climate change and
securing supplies of clean drinking water.
Partly because peatlands have so many different uses, there are many different people who have
different and sometimes opposing interests in the way they are managed and used. This means
that it is important to try and consider these different perspectives when making decisions about
the future of these landscapes (sections 3 and 4). The siting of wind farms is one example of a
contentious issue on peatlands (section 4), as is the extraction of (usually lowland) peat for use in
horticulture (section 7). Peatlands and the issues that face them differ across the UK, as has been
exemplified by looking across the range of habitats and land uses found in the UK’s many peatland
National Parks (section 6), and the in-depth look at southwest peatlands (section 8).
Whether you manage to get out onto some peatlands as a class or look from afar via the You Tube
clips and photographs embedded in this resource, we hope that you now have a deeper
appreciation for the complexities and importance of this unique and often overlooked habitat.

Activity 13: Final thoughts on peat bogs
Watch this video called Look Again for a second time:
http://www.youtube.com/watch?v=eMDgoQNIjZA [5.21 minutes]
This is the same video that you watched at the beginning of this study into peatlands.
With your now increased knowledge and insights into the importance of peatlands; make more
detailed observations about the appearance and the importance of the peatlands as shown in the
video under the following headings:
• The birds
• The plants
• The water level
• The vulnerability of peatlands
• The importance of preserving peatlands for the future.
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Specifically, you should now appreciate the following:
•

Section 1: Peatlands are often overlooked as desolate wastelands, but they are vitally
important for UK and global society due to their role in storing carbon (that would otherwise
contribute towards climate change), purifying water and providing places (habitat) for
internationally important plants and animals to live
o Peatlands form over millennia and contain a number of species of plants and birds that
are not found elsewhere
o Peatlands provide society with a wide range of benefits, which can be classified as
provisioning, regulating and cultural “ecosystem services”

•

Section 2: Over 80% of the UK’s peatlands have been damaged in some way, mainly by overgrazing, regular burning by gamekeepers on deep peats and drainage, with severe localised
damage by wildfires in some places
o Degraded peatlands emit Greenhouse Gases into the atmosphere, contributing towards
climate change. They leak carbon into water, discolouring it brown, silt up fish spawning
beds and reservoirs, are more susceptible to wildfire, and are less likely to provide
habitat for important wildlife typically associated with blanket bogs

•

Section 3: It is difficult to predict what the future is likely to hold for peatlands; and different
people who use peatlands for different purposes often have conflicting views about how they
should be managed
o The current trend is for peatlands to be used less and less intensively. In future, hill
farmers may be managing the land to absorb carbon from the atmosphere and to
encourage wild plants and animals, rather than sheep
o However, in future we may alternatively want these environments to provide us with
more food (or energy crops). This may become likely if the global human population
increases substantially, putting pressure on food and energy security
o It is important to consider what the future might hold for peatlands, so that we can
choose (where possible) to steer away or towards these futures as a society

•

Section 4: Given the many different services provided by peatlands and the competing
demands on this habitat from different groups of people, it is essential that decisions about the
future of peatlands take many different views into consideration, and that different groups are
consulted
o There are a range of policy mechanisms that can be used to persuade people to
manage peatlands differently, for the benefit of wider society; for example providing
people with information and giving them the skills they need to manage the land more
sustainably, increasing regulation (e.g. prohibiting certain activities), providing
incentives and creating new markets for the services provided by peatlands

•

Section 5: It is possible to restore damaged peatlands, and this may increasingly be paid for
by private investors and corporations interested in the climate, water quality and biodiversity
benefits of healthy peatlands

•

Section 6: The majority of the UK’s National Parks contain significant peatland areas, most of
which are protected by UK and international law for their nature conservation value. Because of
the complex patterns of landownership in UK National Parks, peatland restoration has to be
done in collaboration between National Park Authorities, Government nature conservation
agencies and landowners. Although attempts are now being made to restore damaged
peatlands in our National Parks, much more work remains to be done.
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•

Section 7: Peat has been cut for domestic purposes across the UK for centuries, primarily for
use as fuel. However peat cutting (from mainly lowland bogs) now takes place on a much wider
scale to supply the horticulture industry. Government targets have been set in England to
reduce the unsustainable use of peat in the horticultural sector to zero by 2030. You can do
your part by avoiding peat compost and buying peat-free composts from your Garden Centre –
they are just as effective for growing plants, but prevent natural peatlands from being
destroyed.

•

Section 8: Moorlands in the UK have been used for agriculture for many generations, and land
use has significantly shaped the landscapes we now see today. Moorlands in Exmoor National
Park and at Aclands provide evidence of changing land use from pre-historic times up to the
present day. Financial incentives from Government to plough, reseed and drain moorlands
were reversed in the 1970s and 80s, and funding is now being made available to restore
moorlands that have been damaged by agricultural activity, so that they can become a wildlife
haven once more, and provide clean drinking water and protection against climate change. It is
possible to see how restoration is being done on the Moorlands at Acland and more widely
across Exmoor by the ‘Mires on the Moors’ project.

Further Reading
IUCN UK Peatland Programme Commission of Inquiry on Peatlands: http://www.iucn-ukpeatlandprogramme.org/commission
Sustainable Uplands: Learning to manage future change http://sustainableuplands.org
Anticipating and managing future trade-offs and complementarities between ecosystem services:
http://dx.doi.org/10.5751/ES-04924-180105
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Appendix 1: Site visits to Aclands
1 How to book a visit to Aclands
Please contact the Exmoor Mires Project Exmoor Moorland Landscape Partnership by
Phone/Email or telephone the farm.
Arranging a pre-visit
We recommend a pre-visit to our farm, during which you can carry out a risk assessment and
become familiar with the site. Any specific requirements or needs of your school group can be
discussed. A copy of the farm’s risk assessment is available on request. In addition to carrying out
a risk assessment, the pre-visit will provide you with the opportunity to plan your visit in detail,
enabling you to become familiar with the landscape and to design your visit in detail.
Health and Safety
We comply with Health and Safety Regulations. However it is important that all pupils and
supervising adults are aware of the correct Health and Safety guidelines. The risk of infection is
very small, but disease caused by an infection could be serious. By following simple guidelines,
similar to everyday basic hygiene recommendations, the risk can be easily minimised. The Health
& Safety Executive has produced guidelines, HSE sheet AIS23 – Avoiding ill health at open farms
– Advice to farmers. The supplement to AIS23 advises teachers and others who organise farm
visits on controlling the risk of infection from animals which the pupils may have contact with during
their visit. All animals naturally carry a range of micro-organisms, some of which can be transmitted
to humans, causing ill health. Some, such as the bacterium Escherichia coli O157 (E coli O157)
cause infections which can potentially cause disease, which may be particularly acute in young
pupils. While the hazard from infection resulting from a farm visit is real, the risk can be readily
controlled by following sensible steps which will help make your visit safe, healthy and enjoyable.
Always follow these guidelines:
1. Read and understand the advice in AIS23, and discuss visit arrangements with the farm
management. Assure yourself that the facilities provided match the recommendations in AIS23.
2. Decide what the ratio of pupils to teachers/assistants/parents should be, using advice from your
local authority. As a general rule, the ratio of supervisors for pupils should be 1:15-20 for pupils
from 12 years old and above. These are examples only and group leaders should assess the
risks and consider an appropriate safe supervision level for their particular group.
3. Supervisors must understand the need to make sure that pupils wash, or are helped to wash,
their hands thoroughly after contact with animals.
4. Discuss with pupils the rules for the visit, stressing that they must not eat or chew outside the
areas in which you permit them to do so.
5. Check that cuts, grazes, etc. on pupil’s hands are covered with a waterproof dressing.
6. Visits are free but you will need to organise and pay for transport. A confirmation letter, if
required, can be sent once a date has been agreed.
Cancellation arrangements
If you are unable to carry out your visit, please let us know as soon as possible so that we can
make alternative arrangements.
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2 How to get there
Directions to Moorland meeting site
From Simonsbath take the South Molton Road for 3 miles to
Kinsford Gate. Turn right. After 1 mile, just beyond a shed there is
a gate on the right with a view of 2 Barrows on the horizon to the
north. This is our meeting place. Please also refer to the detailed
Mire restoration areas on Aclands map found at the end of this
section. Note: The small roads to the area restrict vehicle size to
small coaches and mini-buses.
Parking
Parking is on the side of the minor road, which runs alongside the
moorland (grid Reference SS 726 376). Parties will be met by a
representative from the Exmoor Mire Restoration Project or by
someone from Aclands farm where this has been arranged.
Facilities
The visits are to the open moorland areas. There are no facilities on site. Visiting parties should
make their own arrangements for refreshments and toilets. The nearest public toilets are in
Simonsbath. The areas of interest on the moorland require the visiting parties to be able to walk
across open fields and moorland to them on rough paths.

3 Planning the activities for your visit
Aclands offers a unique opportunity to look in detail at the habitation of uplands and agricultural
practice that has developed over thousands of years. The earliest reminders of this past include
the burial tumuli and standing stones which are evidence of habitation by humans from before the
Bronze Age. Pupils will have the opportunity to see the work that is being to conserve and restore
the moorland environment after centuries of use that have contributed to damage of the peatlands
and mires. They will gain a direct insight into the value of blanket bogs and the peatlands.
A typical visit would involve a guided tour of the moorland area targeted to include the intact
blanket bog areas with hummocks and hollows as well as the restoration areas and the on-site
University of Exeter monitoring equipment. A tour would cover a distance of up to two miles or
more across boggy ground without paths. The visit supervisors (teaching staff) need to ensure that
the students all have correct footwear (walking boots or wellingtons) and warm/waterproof clothing.
During a visit specific activities can be undertaken (depending upon the time of year) to enthuse
pupils about the moorland environment. These include:
• pool dipping for invertebrates
• peat coring to examine the historic nature of the materials
• plant surveying and identification
• practical conservation management (with spades)
Visit times can vary in length from a couple of hours for a basic tour to several hours for a longer
tour to a full day (weather permitting) where study activities are planned. Where a full day is
planned, lunches should be provided by the tour organisers. It would also be advisable to plan for
wet weather circumstances and the possibility of activities being cut short. There are no shelter or
toilet facilities on site and so this should be taken into account.
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4 On the Farm
Clothing
Make sure that pupils wear appropriate clothing, including sturdy outdoor shoes (not sandals) or
wellington boots if possible. For Moorland visits a full set of waterproofs are required as well as
waterproof boots. Warm clothing should also be worn or carried by all individuals in their
rucksacks.
The Countryside Code
Teachers/group leaders are responsible for the pupil’s behaviour throughout the visit. Pupils’
should understand how to behave on the farm and always follow the Countryside Code. There are
five sections of the Countryside Code which is dedicated to helping members of the public respect,
protect and enjoy the countryside:
•
•
•
•
•

Be safe, plan ahead and follow any signs
Leave gates and property as you find them
Protect plants and animals and take your litter home
Keep dogs under close control
Consider other people

Fuller details about the Countryside Code can be found on the Natural England website.
DO
•
•
•
•
•
•

Do listen carefully and follow the instructions given by the farm staff.
Do approach and handle animals quietly and gently.
Do wash your hands thoroughly before and after eating, after any contact with animals and
before you leave the farm.
Do eat, only the food that you have brought with you, in the designated areas.
Do clean or change your footwear before leaving the farm, making sure you wash your
hands after any contact with animal faeces on your footwear.
Do stay in your allocated groups during the visit. If you walk with your team leader this will
be safer and will not frighten the animals.

DO NOT
• Do not feed the animals.
• Do not put anything into the mouths of the animals
• Do not use or pick up tools or handle farm machinery.
• Do not climb on to walls, fences, or animal pens as these can be dangerous.
• Do not chase, frighten or torment the animals
VERY IMPORTANT
It is vital that teachers supervise pupils throughout the visit. They must ensure that all pupils wash
their hands thoroughly. Farm staff may be able to help with this supervision. If a member of your
group shows signs of illness (e.g. sickness or diarrhoea) after a visit, advise them or their
parent/guardian to visit the doctor and explain that they have had recent contact with animals.

