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INTRODUCTION: 
PEAT AND CLIMATE 
CHANGE 
The critical importance of tackling climate 
change is now widely understood. Scotland 
has world-leading carbon emissions 
reduction targets, and the National Trust 
for Scotland (NTS) – both as a conservation 
organisation and major landowner – is 
committed to playing its full part in reducing 
emissions. The key aims of our Climate 
Change Action Plan1 are set out on pages 
23–24.

Like all other plant communities, peat bog 
vegetation takes in carbon dioxide from the 
air through photosynthesis. However, peat 
bogs differ in that when the plants die their 
remains do not rot but remain in the soil. 
Over time the soil becomes thicker as the 
remains pile up, creating peat. The main 
reason for the plant remains not rotting is the 
cold climate combined with waterlogging 
– the lack of oxygen in wet soils prevents 
decomposition. Thus the carbon originally 
captured through photosynthesis is not 
released back into the atmosphere but is 
stored in the ground. Consequently, keeping 
peat bogs wet is a key aspect of sustainable 
land use management because, if the peat 
dries out, its stored carbon will be released 
back into the air.

We have assessed how much peat is in our 
care and then modelled the likely carbon 
storage potential compared to that in our 
woodland, as set out on pages 6–7. We 

The concept of 
carbon capture – 
removing carbon 
dioxide from the 
atmosphere and 
locking it away 
long-term so it 
cannot heat the 
Earth further3 
– is commonly 
associated with 
planting trees. 

But a healthy 
peat bog has the 
capacity to store 
much more carbon 
dioxide than a 
similar area of 
woodland because 
the organic matter 
accumulates 
over thousands 
of years. Within 
our nationwide 
land holding, the 
National Trust 
for Scotland 
has extensive 
woodland and 
peat bog cover, 
and we therefore 
have an important 
role to play in 
conserving this 
key element of our 
'Natural Capital' 4.
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have also assessed how much of the Trust’s 
peat has been drained and/or eroded and 
would benefit from restoration. The Trust has 
undertaken pilot peat restoration projects, 
financed by Scottish Natural Heritage’s (SNH) 
Peatland Action programme2 at three sites – on 
Ben Lomond, Ben Lawers and Goatfell. The 
encouraging results of these projects – and 
their potential for wider application – are 
summarised on pages 12–21.

This booklet sets out the case for peatland 
restoration – both on the Trust’s lands and 
across Scottish uplands generally – and 
concludes with a review of how action in this 
area contributes to the Trust’s Climate Change 
Action Plan, within its wider Environmental 
Policy. The Trust’s core purposes include 
promoting and conserving the natural 
environment, of which tackling climate 
change is an important part. The restoration 
and protection of peatlands is an opportunity 
to take practical action to support Scotland’s 
efforts to tackle climate change and to better 
manage our ‘Natural Capital’.

Estimates suggest 
as much as 80% of 
the UK’s peatland 
landscape has 
been damaged5.

Most of that 
peatland – some 2 
million hectares – 
is in Scotland, and 
it is estimated that 
70% of Scotland's 
blanket bog6 and 
90% of the raised 
bog7 has been 
damaged to some 
degree by drainage 
or trampling.

Although peat 
bogs naturally 
go through long-
term cycles of 
accumulation and 
erosion, the rate 
of erosion can 
be increased by 
human activities 
including the 
influence of 
climate warming.
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THE TRUST'S ROLE IN 
CARBON MANAGEMENT

Carbon is stored in both woodlands and peat bogs. In peat bogs the main 
carbon store is in the soil, whereas in forests carbon is stored both in the 
trees and in the soil beneath8. Since we look after so much peat bog and 
woodland, the Trust has an important role to play in ensuring this stored 
carbon is not released back to the atmosphere.

A newly planted woodland will take carbon out of the atmosphere at a 
quicker rate than an equivalent area of peat bog – typically 5–20 times 
faster – but woods do not grow for ever: eventually trees die or are felled 
and so stop accumulating carbon. However, peat bogs continue to grow for 
thousands of years and store carbon throughout this period. Therefore peat 
bogs store significantly more carbon than an equivalent area of woodland.

NTS 
woodland

NTS 
peatland

0.042Mt*

2.4Mt

Annual input CO2eq

Cumulative storage CO2eq

0.015Mt
Annual input CO2eq

27.5Mt
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Cumulative storage CO2eq

* Carbon storage can be measured as tonnes of Carbon (C) or tonnes of Carbon Dioxide 
equivalent (CO2 eq) where 1 t C = 3.67 t CO2 eq. Mt = million tonnes.



The Trust owns 76,000 hectares of land across 
Scotland, the majority in the uplands which 
contains significant peat deposits. We are 
focusing on measuring the peatlands and their 
associated carbon store – and identifying where 
there is scope to restore degraded peat bogs. 
The Trust has also adopted a policy to phase out 
the use of horticultural peat within its garden 
properties. 

In 2013 the Trust assessed the total peat coverage 
on most of its upland properties, using satellite 
imagery, GIS maps and ground surveys9. The 
total estimated area of peat soils was 16,000 
hectares. Based on an assumed average peat 
depth of 1m, the total volume of peat was 
estimated to be 160 million cubic metres (m3). 
Using the generally accepted figure of 172kg 
of CO2eq per m3 of peat10, the total store 
of carbon on National Trust for Scotland 
upland properties can be estimated as 27.5 
million tonnes CO2eq (carbon dioxide 
equivalent). This is about a third of the annual 
greenhouse gas emissions in Scotland. The 
equivalent figure for NTS woodland (which 
extends to around 5,045ha) is 2.4 million 
tonnes CO2eq11 (see diagram on page 5). Further 
unquantified stores of carbon are held in the 
Trust’s arable and grazing lands. 

The map opposite shows the proportional 
estimated stores of carbon in peat and woodland 
at the 14 upland properties with the largest peat 
stores (based on an average peat depth of 1m). 
These are conservative estimates, as surveys 
on Ben Lawers, Ben Lomond and Goatfell in 
2014–15 (see pages 12–21) found deeper layers 
of peat.
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PRACTICAL RESTORATION OF 
PEATLANDS: HOW THE TRUST 
DELIVERS

It is important 
that peat bogs 
that are actively 
storing carbon be 
protected from 
inappropriate land 
use or drainage. 

Restoration of 
peatland (eg 
improving a 
drained area 
of bog into a 
modified or near-
natural bog) 
can markedly 
reduce carbon 
emissions and 
it is possible to 
predict the impact 
on greenhouse gas 
emissions. This is 
calculated from 
the difference 
in emissions 
between the 
condition category 
before and after 
restoration – 
illustrated in the 
table overleaf.

In what we now regard as a misguided 
attempt to improve grazing, much peatland 
was drained in the 20th century. Peatland 
can be classified by five categories, related to 
whether it is actively storing carbon or not. 
These are illustrated by the table overleaf15. 
Where peatland has been damaged by 
drainage or is eroding, its store of carbon can 
be protected by raising the water table and 
restoring the vegetation cover. 

To prioritise the restoration work we 
conducted a survey of damaged peatland on 
all Trust properties, using satellite imagery. 
This revealed that the most extensive areas of 
affected peatland were at Ben Lomond, Ben 
Lawers and Goatfell. Three pilot conservation 
projects were devised to block drains and 
revegetate areas of bare peat on these 
properties. This work was part-funded by 
SNH’s Peatland Action programme16, under 
the Scottish Government’s Green Stimulus 
Package. 

Monitoring and assessment data are most 
complete for the Ben Lomond project, which 
was concluded in 2015; of the Trust’s larger 
(2,000 hectares or more) upland properties, 
Ben Lomond has by far the highest peat cover 
– some 55% of its land area.

The type of peat bog restoration work 
undertaken in the three case study projects 
has wider conservation benefits beyond 
the core aim of cutting carbon emissions. 
Blocking drains raises the water level to, or 
near, the soil surface, and encourages the 
colonisation of sphagnum mosses and other 
specialist plant species. This can increase 
invertebrate numbers, which in turn provide a 
valuable food source for birds.
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Condition of  
peatland

Description
Carbon capture  
or emissions
(t CO2eq/ha/yr)

Pristine 

Dominated by 
sphagnum moss and 
unmodified by man  
or climate change Capture +0.9

Near natural

Dominated by 
sphagnum moss and not 
negatively impacted by 
grazing and/or burning Emissions -1.1

Modified

Sphagnum moss is still 
present but there are 
discernible negative 
impacts of grazing; 
vegetation often 
dominated by  
heather or grass Emissions -2.5

Drained
Site has been artificially 
drained Emissions -4.5

Actively eroding

Bare peat is present that 
is not being recolonised 
by vegetation (eg hagg 
sides, peat pans and 
bare peat gullies) Emissions -23.8
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Ben Lomond is estimated to have 330ha 
of drained peat, more than any other NTS 
property, and much of this is on steeply 
sloping ground. Experience elsewhere in 
the UK has shown that blocking drains on 
steep ground (more than 6o) is problematic, 
and so the primary objective of the project 
undertaken in 2014–15 was to trial two 
methods of blocking drainage ditches on 
different areas of the steeply sloping peatland. 
A detailed assessment of the functional 
condition of the peat bog was carried out after 
the restoration work.

The first site, Tom Fithich, lies between 390m 
and 500m above sea level to the south of the 
summit of Ptarmigan and is on relatively level 
ground (1–7o). 

The restoration work at Tom Fithich involved 
hand-blocking drains, with peat dams built 
to form a barrier to water movement. It is 
hoped that these areas will become wetter, 
encouraging sphagnum and other water-
loving species such as hare’s-tail cotton grass 
and bog asphodel. 

The second restoration site, Beinn Uird, lies 
between 360m and 460m above sea level on 
a west-facing slope. The average gradient at 
the site is 10°, making it far steeper than the 
Tom Fithich site. A feature of this site is the 
presence of parallel double drains, about 1m 
apart and running down the slope. 

The drains at the Beinn Uird site were blocked 
using four different methods: hand-dug 
peat dams, machine-dug peat dams, plastic 
piling dams and the re-profiling of drains in 

BEN LOMOND

-4.5 to -2.5  
(t CO2eq/ha/yr)

total area restored 

7.6ha

annual emissions  
cut equal to

3.4 diesel cars
- 13 -

carbon emissions 
reduction

CO2
17.5t CO2 eq

estimated yearly 
carbon savings



conjunction with machine-dug peat dams.

The re-profiling seems to have been the 
most effective restoration method used on 
the double drains. Visually the drains have 
completely disappeared and, combined 
with the retention of the vegetation and the 
limited peat exposure, this has been the least 
obtrusive method used. Of the ditch blocking 
methods, the double drain blocked by plastic 
piling had the greatest visual impact but was 
robust and successfully helped to hold back 
water. Machine-dug dams along the single 
drains were very successful, with the dams 
at a sufficient height and spacing to hold the 
water back. This is the most widely used, 
and often the most cost-effective, method to 
block drains in the uplands. Evidence from 
this trial suggests that this method would be 
appropriate to use on drains across the wider 
Trust estate. 

The artificial drains and restoration activities 
at these two sites were mapped onto aerial 
images, allowing us to estimate the area re-
wetted due to the drain blocking. This also 
allows us to estimate the carbon savings 
by comparing the change in the peatland’s 
condition category. 

We think that the restoration works at both 
sites will, in total, save around 877tCO2eq 
over 50 years, or 17.5tCO2eq per year. This 
is equivalent to the yearly emissions of 3.4 
medium-size diesel cars doing an average 
of 18,100 miles per year. Not only are these 
very significant results in terms of carbon 
budgets, but the restoration method of 
blocking drainage ditches was also shown to 
be highly cost-effective, at around £3,000 
per hectare.
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The major problem identified on Ben Lawers 
was the presence of large areas of eroded 
peat, possibly caused by a combination of 
(a) trampling by sheep or deer and (b) wind 
erosion. In some areas this has resulted in 
flat areas of exposed peat; in others peat 
haggs (vertical banks of peat – see photo 
overleaf, top left) have developed. The extent 
of bare disturbed ground is a contributory 
factor to the unfavourable condition of 
the peatland habitat in the Special Area of 
Conservation.

The project aimed to protect the peatland 
in two areas from further erosion by (i) 
re-profiling the haggs and (ii) restoring 
vegetation, trialling different techniques 
such as planting, mulching and application 
of protective sheets of compostable material 
(geotextiles). The project was designed to 
compare the restoration of peatland in Coire 
Odhar – where there is grazing, although at 
a lower density than on the rest of the hill 
– with that on the southern slopes of Meall 
nan Tarmachan, which is protected from 
grazing by fencing.

The re-profiling of peat haggs  was achieved 
using a 5-tonne digger. To restore the 
vegetation, cuttings of heather were taken 
in one trial and pricked out into small plug 
trays for growing on within a nursery; they 
were then replanted into the bare peat 
later in 2015. While this may prove to be 
the quickest and surest way of establishing 
heather on bare soils (particularly over small 
areas), it is time-consuming and expensive 
over large areas. 

BEN LAWERS

annual emissions  
cut equal to

2 diesel cars

total area restored 

0.5ha
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-23.8 to -4.5  
(t CO2eq/ha/yr)

carbon emissions 
reduction

CO2
10.7t CO2 eq

estimated yearly 
carbon savings



In another trial, heather was cut using a 
forage harvester from an area within the 
Tarmachan fence line, and the resulting brash 
was used for mulching the bare peat. The 
mulch prevented the peat from drying out and 
served as a potential seed source to aid the 
regeneration of the flora. As well as heather 
seeds, the mulch contained other plants and 
bits of moss which are capable of propagating. 
Finally, two types of biodegradable geotextile 
(jute and coir netting) were also trialled (see 
photo opposite). 

While it is too early to reach detailed 
conclusions on the trials, the digger re-
profiling was found to be very effective. 
The total area restored across the Ben Lawers 
sites was around 0.5ha, and restoration 
costs equate to approximately £40,000 per 
hectare – but the benefit is substantial. As 
shown in the table on pages 10-11, the net 
effect of restoring ‘actively eroding’ peatland 
to ‘drained’ or ‘modified’ condition is to cut 
emissions by some 20 tonnes CO2eq per 
hectare per year. The Ben Lawers project could 
cut emissions by around 10 tonnes CO2eq 
annually – an amount similar to the yearly 
emissions of two diesel cars17.
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Work undertaken in 2014–15 on the Trust’s 
Goatfell property on the Isle of Arran 
extended the area of previous restoration 
work on two drained blanket peat sites. 

The first site is an area of upland blanket bog 
west of the summit of Maol Donn (between 
320m and 350m above sea level) that had 
been degraded by drainage channels. Part of 
this site had previously been repaired using 
peat dams. The project (a) extended the 
restored area and (b) reinforced some of the 
existing peat dams with plastic pilings where 
the flow of water had caused the dams to 
fail.

The second site is an upland blanket bog 
at Coire a’Bhradhain on the east side of the 
burn below Cnoc Breac (between 340m 
and 380m above sea level), also degraded 
by drains. Just under 3 hectares had been 
restored using plastic pilings, and the project 
extended this area using peat dams. A team 
of volunteers helped to install the plastic 
pilings to reinforce eroded peat dams and 
to strengthen some of the new dams (where 
the ditches were very wide but with a good 
depth of peat). This also enabled us to 
explain the importance of functioning 
upland bogs to a wider audience.

GOATFELL

annual emissions  
cut equal to 

2.8 diesel cars

total area restored 

7.1ha

CO2
14.2t CO2 eq
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-4.5 to -2.5  
(t CO2eq/ha/yr)

carbon emissions 
reduction

estimated yearly 
carbon savings



PEATLAND MANAGEMENT AND 
RESTORATION: THE BIGGER 
PICTURE

As a conservation charity, part of the Trust’s core purpose is to promote 
and protect the natural environment, especially through the management 
of its properties. The Trust’s Environmental Policy18 states that:

"The work of the Trust in conserving and protecting 
Scotland's heritage is inextricably linked with the protection 
of the wider environment, impacting upon it by its own 
activities and being impacted by external influences that 
the Trust may have little or no control over. The Trust is 
committed to managing its activities and delivering its 
objectives in ways that deliver environmental benefits whilst 
also minimising any negative environmental impacts related 
to its activities."

Our intention to reduce the negative environmental effects caused by 
climate change is clear:

"The Trust will take steps to reduce its emissions of greenhouse 
gases. It will work to ensure Trust properties including land 
and associated habitats and species, gardens, buildings and 
collections are made more resilient to the effects of climate 
change through climate mitigation and adaptation measures. 
Specific actions and targets will be set out in the Trust's 
Climate Change Action Plan, which will be reported on 
annually to the Board and reviewed every 4 years."

Our Climate Change Action Plan19 for 2013–17 focuses on carbon 
accounting. Restoration and protection of peatlands lies within the action 
area of ‘management of land and ecosystems with consideration for 
climate change’, for which we have set ourselves three key tasks:

• plan NTS land management changes (particularly to moorland) to 
maximise the contribution to carbon storage and capture

• monitor the impacts of climate change on NTS land
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• take steps to ensure NTS land and associated natural habitats 
and species are more resilient to climate change through climate 
mitigation and adaptation measures.

The Trust’s climate change reporting shows that we currently emit about 
5,000 tonnes CO2eq per year. This compares with an annual CO2eq 
removal of 14,667 tonnes CO2eq by peat and 42,379 tonnes 
CO2eq by woodland. Our annual carbon capture outweighs our carbon 
emissions by a ratio of 11:1. Nevertheless, the Trust is still strongly 
committed to reducing its carbon emissions and contributing to the 
Government’s carbon-reduction targets.

It is clear that by changing our land management practices to enhance 
carbon storage – for example, by restoring bogs or increasing our 
woodland on mineral soils – we can have a major effect on our overall 
carbon balance, and this can be implemented very cost-effectively. 

Even more significantly, the store of carbon locked up in peat on 
Trust lands is huge, at 27.5 million tonnes CO2eq. The danger is that 
this store could be released to the atmosphere very rapidly, unless we are 
able to carefully manage our uplands by ensuring that the water table 
stays high and that we have sufficiently low grazing levels. The Trust’s 
upland properties are strategically vital in our campaign to assist in the 
global fight against climate change. We hope that these pilot projects, 
having demonstrated how carbon emissions can be greatly reduced 
through peatland restoration, will serve as a model for further work on 
our properties and elsewhere in Scotland. 

As a leading conservation body and owner of upland properties across 
Scotland, the National Trust for Scotland – with appropriate levels 
of investment and an enthusiastic volunteer resource – has the 
potential to positively shape the environmental heritage which will 
be passed to future generations.
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t CO2eq13
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t CO2eq14
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Grey Mare’s Tail 473,000 1,885 474,885
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Iona 309,600 0 309,600

Kintail / West Affric 3,343,267 136,022 3,479,289

Mar Lodge 9,235,343 665,907 9,901,250

Mingulay 677,270 0 667,270

Torridon 1,628,550 110,112 1,738,662

Unst & Yell 1,686,520 207 1,686,727
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