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Rewetting the peatland a: Excavator building dams and filling ditches in drained fens and wet forest 
and b: rewetted site immediately after the completed restoration actions.

Summary
In the early 1970’s, about 80 ha of rich fen, meadows and wet forest on the margins of the large 
and pristine raised bog ‘Komosse’ in Southern Sweden were drained by ditches to promote spruce 
(Picea abies) growth and forestry production. Draining had a dramatic impact on forest production 
on the nutrient-rich peaty soils downhill from the ditches. In 40 years, most of the meadows and 
fens had turned into dense forest. Because of the high nature conservation value (mainly birdlife) of 
the bog, the entire area (including surrounding forests) was later designated a Ramsar site, a nature 
reserve, and a Natura 2000 area.
In 2012, as part of the management of the Natura 2000 site, ditches were blocked to initiate natural 
processes to restore  habitats on 40 ha of the drained area. Biodiversity is expected to improve and 
will be monitored repeatedly. Raising ground water levels in this relatively nitrogen–rich organic 
soil affects GHG emissions as calculated by the IPCC Wetland supplement. CH4 emissions increase, 
however estimates are highly uncertain. The total GHG emissions are reduced by rewetting due to 
declinces in CO2 and N2O emissions.
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1. Practice description
Area of the site 40 ha

Current land cover/use Nature conservation (nature reserve, Ramsar, 
and Natura 2000 site), forest

Previous land cover/use Forestry (until the mid–20th century) also 
haymaking and grazing

Origin of intervention Government incentive

Types of intervention used in the area

 Rewetting 

 Drainage 

 Cultivation of crops 

 Grazing 

 Forestry 

 Aquaculture 

 Fishery 

Duration of implementation 3 years (restoration started in 2012)

Main purpose of the practice Protection of indigenous species (birds), 
restoration of habitats.

Level of technical knowledge
 Low 

 Medium 

 High  

Water table depth from surface At the surface level  

Present active drainage system
Width of channels 0–2 m
Distance between channels 0–150 m

Subsidence
Before practice 0.5 cm year–1

During practice   0  cm year–1

2. Implementation of activities, inputs and cost
N Establishment of activities Input/materials Duration Cost

1
Applying for funding of restoration 
activities; gaining acceptance for project 
from private landowners in the area.

Field visits; checking 
legislative options; meetings 
with land owners.

4 weeks 
(over 3 
years)

USD 8 000

2

Hydrological survey: mapping of drainage 
patterns; calculation of risks and benefits; 
optimization of drainage channel blocking 
sites.

Microtopographic land 
survey; field visits, GIS–
software; computer facilities.

8 weeks USD 15 000

3
Clearing of trees along drainage channels 
and piling up tree trunks where dams 
were to be built.

Manual work; chainsaws and 
protective garment; small 
forestry machines.

3.5 weeks USD 22 000

4 Blocking drainage channels
Entrepreneur with excavator; 
cloth fibre; worker to assist 
excavator entrepreneur.

5 weeks USD 18 000

5
Monitoring (aerial photos, water 
level, vegetation and water chemistry 
monitoring); information material.

Aerial photographer, field 
personnel; car for field, 
laboratory costs; writing 
reports; printing service.

3 weeks 
(over 5 
years)

USD 12 000

Remarks: The costs of economic compensation for landowners and salary for administration of the 
restoration project is not included here. Social charges for field staff and other workers are included 
when applicable. 



3. Environmental characteristics

Climate 
 Tropical 

 Temperate 

 Boreal 

Average annual rainfall 880 mm

Altitude 310–330 m a.s.l.

Slope 2.4 percent

Peat depth (cm)

	 ≤	30		

	 30–50		

	 50–100		

	 100–300			

	 >300			

Peatland type

based on the water source

 Fen

 Bog

	 Undefined	

Hydrologic network Upstream: bog; downstream: streams and river

Main vegetation species

Before practice

Norway Spruce (Picea abies); forest mosses 
(e.g. Hylocomium splendens, Pleurozium 
schreberi); subshrubs (e.g. Vaccinium myrtillus, 
Vaccinium vitis–idaea)

During practice
Eventually, vegetation will shift to Scots Pine 
(Pinus sylvestris); birch (Betula spp.); peat 
mosses (Sphagnum spp.)

Water quality

Water pH 5.8–6.4

Water turbidity 2.9–43 FTU

Dissolved organic carbon 
content in drainage channels

Total organic carbon: 14–52  mg L–1 
(DOC was not measured)

4. Socio–economic dimension

Local stakeholders
Hunters, mostly hunting moose, roe deer, and hare during 
autumn and winter. Occasional bird watchers, berry pickers 
and mushroom collectors.

Land tenure Private and state/government.

Land, water, and other natural
resource access and use rights

Private landowners are allowed to hunt. Everybody is 
allowed to use the area for a variety of outdoor activities 
(e.g. picking berries and mushrooms, bird watching). Nature 
reserve regulations prohibit forestry.

Conflicts No serious conflicts.

Conflict	resolution	mechanism
Economic compensation to land owners when the nature 
reserve was established and before the restoration project 
started.

Legal framework
Swedish environment protection law; European legislation 
on Natura 2000 site management (Birds, and Species and 
Habitats directives).

Products derived from the peatland Products from hunting, berries, mushrooms (very local use).

Market orientation –



5. Assessment of impacts on ecosystem services
1 highly decreasing/ 2 moderately decreasing/ 3 slightly decreasing/ 4 neutral/ 5 slightly increasing/ 6 moderately 
increasing/ 7 highly increasing

Provisioning services

Agricultural production 4
Food security and nutrition 4
Employment 4
Income 4
Non–timber forest products yield 4
Livelihoods opportunities 4
Resilience and capacity to adapt to climate change 6

Socio–cultural services
Level	of	conflicts 4
Gender equality 4
Learning and innovation 5

Regulating services

Waterborne carbon (DOC) loss 3
Fire frequency 4
Biodiversity 6
Subsidence rate 2

Off–site	benefits Water quality 5
Frequency	of	flooding 3

6. Climate change mitigation potential
1 highly decreasing/ 2 moderately decreasing/ 3 slightly decreasing/ 4 neutral/ 5 slightly increasing/ 6 moderately 
increasing/ 7 highly increasing 

Impact Rate
Estimate 

(t ha–1 year–1,
CO2–eq)

Remarks

Net GHG 
emission 2

3.2 
(-2.2 to +14.5)

The figures in parenthesis indicate the 95 percent 
confidence interval. Emission size is based on Tier 1 
emission factors in the IPCC Wetland supplement for 
boreal climate and nutrient rich soil. The case describes 
rewetting 90 percent of the area by filling 1 800 m ditches 
out of a total of 2 500 m. This reduced total emissions 
by around 50 percent. The CO2 emissions change the site 
from a source into a sink while CH4 emissions increased. 
However this has a large uncertainty. CH4 emissions 
from ditches are negligible after rewetting. Rewetting is 
assumed to result in zero N2O emission, which can be 
viewed as a saving of 1.4 t CO2–eq ha–1 yr–1 after rewetting.

CH4 emission 7
+4.2 

(-0.0 to +14.9)

CO2 emission 1
-1.5 

(-0.6 to -2.3)

N2O emission 1
0.2 

(0.1 to -0.2)

Carbon 
sequestration/
storage 
abovegrounds

4 0

The tree cover is assumed not to change, but the species 
composition does. However the wetter conditions may 
decrease annual tree growth but stimulate growth of peat 
mosses, which accumulate carbon as peat.
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