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Introduction

Background
In spite of its small coverage (about 3 %) of the Earth’s land
area (Bragazza et al., 2006), peat-covered wetlands represent
a major pool of relatively labile carbon, in the global carbon
cycle. Meaningful modelling of the carbon flows from these
important C reservoirs requires reliable data. The importance
of good national data to aggregate a global estimate is
obvious. This certainly applies to Sweden, with approximately
one quarter of the land area, about 10 million hectares,
covered with shallow or deep peat. Estimates of this carbon
pool have not been very accurate. From the Swedish
perspective, the use of peat for energy production may be of
critical importance for the national energy budget. From both
perspectives, there is a need for reliable assessments of the
total peat volume.

Assessments of the Swedish peat resources have so far
been based on non-uniform observations of peat thickness,
originating from various sets of data collected for different
purposes. Fewer observations of peat thickness have been
made in northern Sweden, compared to central and southern
parts of the country. As a result, the estimates of the total peat
volume suffer from unreliability in general, and low accuracy
regarding the peat resources in the north in particular. Since
2003, however, a nationwide and systematic collection of data
has been made, including measurements of peat thickness
down to a depth of 5 m. This allows for an assessment of peat
volumes with greater accuracy than was possible earlier.

Peat harvesting, for energy and soil improvement
purposes, has a long history (more than a century) in Sweden.

A prerequisite for the establishment of a sustainable
harvesting policy is more detailed information on the peat
resources available. The Swedish Government has proposed
that future peat harvesting in the country should be restricted
to peatlands that are already drained (Anon., 2005). About
900.000 ha of the 6.3 million ha wetlands covered with peat
(30 cm thick, or more) have been drained for forestry
(Hånell, 1990), but far from all drainage projects have proved
successful. Approximately 300.000 ha of drained peatlands
have remained non-productive from a forest growth and yield
perspective. Information on the varying peat thickness in
these drained productive, treed forestland (yielding ≥ 1m3 ha-

1 yr-1) and non-productive, more or less open mires (<1m3 ha-

1 yr-1), is necessary to allow for a selection of the most suitable
sites for harvesting.

Aims of the study
The aims of this study were to analyse and assess (i) total peat
resources in Sweden and (ii) the volume of peat on drained
peatlands, as a basis for a further analysis of the potential for
sustainable future peat harvesting in the country.

Materials and methods
The data used in this study were collected in the Swedish
Forest Soil Inventory (SFSI, started in 1983). It performs
long-term monitoring on permanent sample plots of the
Swedish National Forest Inventory (SNFI, carried out since
the 1920s). The SNFI sample plots, circular with a 10 m
radius, are laid out objectively and systematically in a grid
pattern, covering the whole country every year, with the
exception of the Scandinavian mountains in the NW. Thus,
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SNFI encompasses a total land area of about 410,000 km2 in
four regions and 21 counties (Hånell and Magnusson, 2005;
Anon., 2001). SNFI measured peat thickness to a maximum
of 1 m. With SFSI this measurement (since 2003) is made to
a depth of 5 m. This enhanced measurement means signifi-
cantly improved data for calculating the distribution and
location of peat-covered land with varying peat thickness, and
for assessing the total peat potential of the country. Conse-
quently, this study is based on all currently available SFSI data,
i.e. from the inventories 2003 – 2006 which include about
7900 sample plots. Measurements of peat thickness were made
with a modified ‘Toompo-meter’ at one spot per sample plot
about 1 m from plot centre. The peat thickness was measured
from soil surface and registered to the nearest full 10 cm (1
dm).

The results from SNFI and SNSI are not true values but
estimates subject to random and systematic deviations. The
random deviations are commonly expressed as standard error,
which decreases with increasing sample size. Acceptable
accuracy at the county level requires that results represent the
means for periods of at least 5 years. The relative standard error
of county and whole country estimates is then around 5 % and
3%, respectively. Four-year period based means (as from SNSI
in this study) are however quite sufficient for calculations on
large region and country levels.

Results

Geographical distribution of peatlands with various peat
thickness
The peatland area assessments based on SFSI 2003-2006 and
SNFI 1998-2002 data correspond well on regional and whole
country levels (Table 1). The major part of the peatlands,
more than 3 million ha of undrained mires, dominate in the
two northernmost regions but cover significant areas in the
southern regions as well. More than two thirds of the
undrained mires have peat layers thicker than 1 m (Fig. 1a).
The undrained forested peatlands, on the other hand, occupy
a much smaller area and are most widely spread in the two
southernmost regions (Fig. 1b). The drained forested
peatlands (Fig. 1d) are fairly well spread over the country,
with some dominance in the south, and cover about twice as
large an area as the drained mires (Table 1, Fig. 1c).

Peat volumes on peatlands with various peat thickness
The total peat resource on all undrained and drained
forestland and mires in the country (Table 2, Table 3) thus
comes to about 90 billion m3. More than half of the peat
on undrained forestland is in the South Central and South
regions, but almost two thirds of the peat on all undrained
land is located in the two northernmost regions due to the

Table 1.
Area (x 1000 ha) of
drained and undrained
peatlands, subdivided
into productive
forestland (≥1 m3 ha-1yr-
1) and non-productive
mires (<1 m3 ha-1yr-1), in
peat thickness classes
according to the Swedish
Forest Soil Inventory (SFSI
2003-2006) and the
National Forest Inventory
(SNFI 1998-2002).
Norra Norrland, Södra
Norrland, Svealand, and
Götaland are the four
main regions in Sweden
(North, North Central,
South Central, and South
Sweden, respectively)
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Figure 1. Peatlands with peat thickness > 1 m. Proportion of total land area (%). Key to symbols in fig-ure.
a) Undrained non-productive mire b) Undrained productive forestland
c) Drained non-productive mire d) Drained productive forestland

1b1a

1c 1d
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richness of mires there (Table 2). Thus, there is a clear
north-south gradient in the distribution of the total peat
resource on undrained land (73 billion m3) - the peat
volume is more than 3 times larger in the North region
than in the South. The greatest proportion, about one
quarter of the peat, is stored in 1-2 m thick peat layers,
whereas the rest of the peat is fairly evenly distributed in
the other thickness classes used. The peat volume on
drained peatlands is about 17 million m3 (Table 3), most of
which is stored in productive forestland (ca 10 million m3).
Also in the drained sites more peat is stored in 1-2 m thick
peat layers than in shallower or thicker layers. The 90

billion m3 total is a conservative estimate based on the
assumption that the average thickness of the thickest peat
layers (more than 5 m) is 5.5 m. If this average is set to 8
m the estimated grand total peat volume for Sweden
amounts to 95 billion m3.

Discussion and Conclusions
According to SNFI 1998-2002 and SFSI 2003-2006, the
total peatland area is around 4.6 – 4.7 million ha. This is
about 1.6 million ha less than the 6.3 million ha earlier
reported (Hånell, 1990), which reflects the fact that protected
areas are not included in the recent inventory data.

Table 2. Peat volume (x 106 m3) on undrained productive forestland and non-productive mires in the main regions of Sweden.
The average peat thickness on land with peat layers exceeding 5 m was set to 5.5 m

Table 3. Peat volume (x 106 m3) on drained productive forestland and non-productive mires in the main regions of Sweden. The
average peat depth thickness on land with peat layers exceeding 5 m was set to 5.5 m
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The assigned sites for future peat harvesting are restricted
to the drained peatlands, but the potential harvesting area is
significantly smaller than the total area of all drained
peatlands. According to Staffansson (2002) sites with less free
space than 10 ha cannot be used for peat harvesting, and the
thickness of the peat should be at least 1 m. It has been
assessed (Hånell, 2006) that the total areas of drained forested
peatlands and drained non-productive peatlands smaller than
10 ha, and with at least 1 m thick peat, are about 185,000 ha
and 60,000 ha, respectively. After a deduction of these areas,
the future peat harvesting potential totals 187,000 ha
productive forest land and 184,000 ha non-productive mire.

Assuming that peatlands smaller than 10 ha are equally
distributed on peat layers of various thickness as larger
peatland units, the total peat volume calculated for drained
forested peatlands with thicker peat than 1 m, about 8.7
billion m3 (Table 3), should be reduced for sites too small for
harvesting to 4.1 billion m3 (Table 4). Likewise, the peat
volume calculated for drained non-productive peatlands with
as thick a peatlayer (5.7 billion m3) should be reduced to 4.3
billion m3. With the current annual harvesting rate, about
3,3 million m3 (2005), the forested peatlands could be used
for harvesting for more than 1200 years. About half of this
harvesting could take place in South Sweden (Table 4). The
non-productive peatlands allow for harvesting at the same

rate for another 1,300 years. Most of this potential is found
in North Sweden.

It can be concluded that the total peat resources on all
peat-covered land in Sweden (protected areas not included) is
about 95 billion m3. The drained peatlands account for nearly
one fifth of this volume. After reduction for peatlands too
small for harvesting, the peat harvesting potential (drained
forested peatlands + drained non-productive peatlands) can
be specified to ca 8.4 billion m3. At the current harvesting
rate this resource will last for 2,500 years.
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