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A pristine mire in Kauhaneva. Photo: Terttu Hermansson.

Restoring peatlands and
wetlands all over Finland

While mires once accounted for one third of Fin-
land's surface area, over time as much as one half
of them have been drained for agricultural and
forestry purposes. It has been estimated that due
to the drainage of peatlands, around one half of
our mire habitats are endangered.

Each mire is a unique site. Mires have developed
over thousands of years and store significant
volumes of carbon and water. The hydrology of
the mire ecosystem determines its structure and
species. Thriving mires provide habitats for many
species adapted to wet conditions. When a mire
is restored, its plant and animal species can start
reverting to their natural state.

The goal of the Hydrology LIFE project was to
improve the status of endangered wetland hab-
itats on more than 100 sites around Finland. Nine
partners were involved in the project. Together
we completed numerous actions to improve mire

habitats and increase environmental awareness.

The project had a budget of almost EUR 9 million,
of which the EU's co-financing share was 60%.

Years ago, the mires restored in the project were
drained for forestry purposes. Drainage ditches
served to dry out the mires and encourage tree
growth on drained sites and peatlands nearby. We
restored mires across nearly 6,000 hectares. We
also restored degraded streams and bird lakes.
These actions improved the potential for using the
habitats for recreational purposes, such as picking
berries and hunting.

We developed a cost-effective method for recon-
ciling ditch maintenance and restoration measures
in commercial forests and produced research
evidence relating to restoration. The restoration
projects provided work for entrepreneurs around
the country. We published a wetland game, videos
and other communication material to increase
environmental awareness.



Returning wetlands to
their natural state

Fostering natural values

To support the planning of restoration measures,
a huge volume of data was collected on species in
protected areas. More than 150 days of field work
produced data on species that included mosses,
vascular plants, birds, fungi, butterflies and mol-
luscs on the sites to be restored. These inventories
helped to target restoration efforts at areas where
they were the most beneficial for endangered or
otherwise valuable species. We also made invento-
ries of cultural heritage values on five sites.

Based on the inventories and field visits, planners
drew up a detailed, site-specific plan for the resto-
ration actions. As part of the project, we prepared
nearly 90 restoration plans which ensured that
the actions could be carried out smoothly and
cost-effectively. The plans described the current
state of the mire to be restored and the objectives
of the actions.

Restoring mires

Well planned is half done! Before the actual resto-
ration work begins, trees are often removed from
the mire to be restored. This may be necessary
for a number of reasons. Trees growing along
ditch lines prevent the blocking of ditches, and
the removal of trees additionally helps restore
the original open mire landscape and reduce
transpiration from trees. In the best-case sce-
nario, income from the removed trees pays for the
blocking of ditches.

The planner and excavator contractor check the plan
together before starting the work.
Photo: Marko Haapalehto.

An excavator blocking a ditch in a mire.
Photo: Maarit Similé.

The framework for a dam made of birch trunks has

been covered with peat. Photo: Henri Jokinen.



Once the trees have been removed, an excavator
is often used to block the ditches. Mire restora-
tion usually takes place in winter, as a frozen mire
bears the weight of the excavator better. If neces-
sary, peat and wood dams are used to slow down
the flow of water. Peat is used to build embank-
ments, which direct the water away from the
ditches to the mire surface. Once the ditches have
been blocked, the natural water level of the mire
begins to recover. More than one million metres
of ditches were filled in on mire restoration sites
during the project!

Restoration may initially leave unsightly marks in a
mire, but in a few years, the rising water level and
mire vegetation will cover the excavator tracks.

We have more than 30 years
of experience of restoring
mires in Finland!

The finished dam camouflaged by covering it

with pine branches. Photo: Henri Jokinen.

Photo: Jari llmonen.

Each of the over one hundred wetlands restored in the project had its own story to tell.
Restoration work in Lake Pinkjarvi received unexpected help from the largest rodent
in Finland, the European beaver.

Beavers are famous for building dams and lodges. The
location of the beaver dam was ideal for restoration
work! The plan was to restore a stream by reverting its
waters to its old channel and recreating its meanders,
in which the beaver dam was a great help.

The beaver dam had already caused the water level in
the pine mire to rise, jumpstarting the mire’s recovery
towards its natural state.

A beaver has built its dam in an ideal place. The dam

directs water into an old stream channel and raises the

water level in the nearby mire. Photo: Eerika Tapio.



New rewetting method helps wetland
habitats and benefits forest owners

In commercial forests a ditch network is normally
used to lead water away from drained peatland
forests. Sometimes these ditches interfere with the
natural hydrology of a nearby protected undrained
mire. Could a mire be rewetted?

The method developed for rewetting a mire recre-
ates a more natural hydrology in a protected mire.
Even if the central area of the mire had not been
drained, it often dries out due to ditches that lead
water past the mire. The water that would naturally
be flowing into the drying mire is redirected to it
by excavating feeder ditches, which recreate the
natural water flow into the mire.

The method was piloted on five protected mires.
The success of the operating model developed for
rewetting mires was monitored in practical situa-
tions on the sites.

THE BOG IS FULL

OF WATER AGAIN! THIS ALSO SAVES MONEY
WHEN WATER QUALITY
1S BETTER PROTECTED,

Water protection must be addressed when ditch
network maintenance is carried out in commercial
forests. Rewetting a mire is a good way of doing
this, as the mire vegetation binds nitrogen and
phosphorus found in run-off water. Rather than
loading rivers and lakes, peat particles and other
soil materials carried by the water are also retained
in the mire.

Rewetting a mire that is drying out safeguards wet-
land biodiversity. In recent decades, most of the
species that thrive in wet mires have declined due
to peatland drainage. By being able to absorb large
volumes of water, mires also control flooding.

During the project, this specific rewetting approach
became an established method of mire restora-
tion. New sites are being inventoried and restored
around Finland!
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Safe nesting sites for birds were made in a lake. Photo: Antti Below.

Restoration of small water bodies and bird lakes

The drainage of peatlands has also affected
streams, rivers and lakes downstream of mires.
"We restored over 40 kilometres of small streams,
improved the status of 5 bird lakes and raised the
water level in 14 project sites.

Streams have been straightened as part of
drainage, for example to speed up the removal
of excess water from commercial forests. Dams
and culverts have been built in streams, which
may have impaired the living conditions of their
original animal and plant species.

Sometimes manual labour is all that it takes to
restore meanders in a stream. In this, volunteers
who wish to work for nature can help: a stream
can be redirected to its old channel, or stones
lifted out of the stream can be rolled back into it
to diversify habitats. Wedging logs into the stream

bed slows its current, directs the water and pro-
vides a growing substrate for mosses. Gravel beds
for spawning can be made for salmonids and shel-
tered places for juveniles. Sometimes, however,
stream renovation requires heavier equipment,
and gravel and stones need to be brought in by
the truckload. Dams and culverts can be removed
or replaced by new structures that facilitate the
movements of species and water flow.

Many of our valuable bird wetlands are threat-
ened by overgrowth. When a lake is taken over
by aquatic vegetation, birds cannot find nesting
sites and food. Predators can also reach bird nests
in shallow water. Waterbird populations have
declined along with habitat loss. We restored bird
lakes by raising the water level, mowing water
plants, dredging and building nesting islands.



A restored mire in an aerial photograph. Next to blocked ditches, water has risen to the surface of the mire.

Photo: Mika Puustinen.

How does restoration affect

wetlands?

Comprehensive monitoring is needed to assess the
impacts of wetland restoration and to ensure that
it has succeeded as planned. This work is mainly
based on walking around restoration sites and
making visual observations as well as systematic
long-term monitoring. The Hydrology LIFE project
continued the long-term monitoring initiated in
previous projects and additionally developed new
methods based on aerial photography.

Mire protection
assisted by drones

New aerial photography methods facilitate plan-
ners’ work and provide new information on the
impacts of restoration. A remotely controlled
drone helps assess the success of mire restora-
tion. We monitored the impacts of restoration
on more than 20 sites using aerial photographs
and videos taken by drones. Mires restored in the

project were photographed from drones at least
once before and once after the restoration.

Based on the aerial photographs, we can eval-
uate the impacts of restoration on hydrology
and plant life on the site. For example, the pho-
tographs show how water level has risen in the
surroundings of a blocked drain has progressed,
and how vegetation has changed since restora-
tion. Aerial photography is particularly suitable
for monitoring open mires.

Photo: Katja Sandgren.



A data logger for monitoring water level fluctuations

in restored mires. Photo: Lauri lkkala.

An expert examining plants on a square of a restored mire.
Photo: Maarit Simila.

Globally unique mire monitoring network

Finland has a monitoring network of restored mires
that is unique by global standards. Its main objective
is to determine if restoration has been successful in
reverting habitats closer to their natural conditions.
This monitoring network established in 2008 pro-
vides highly valuable information on water quality
and vegetation recovery after restoration. The pro-
ject studied the impacts of restoration actions taken

ten years ago on mires.

Hydrological monitoring

Among other things, the water level, nutrient
balance and conditions for oxidation-reduction
in the mire are examined as part of hydrological
monitoring. These factors determine the type
of biotic communities that develop in a mire
after restoration. We used automated water
level recorders and collected water samples for
chemical analysis on more than 40 sites. We also
continued monitoring the quality and quantity
of runoff waters on nine sites and collected peat
samples to understand the impacts of restoration
on water bodies. Key parameters to be monitored
include concentrations of phosphorus, nitrogen
and dissolved organic carbon in waters.

The monitoring results indicate that while resto-
ration actions return the water level close to its
natural state and reduce its fluctuations, they also
create a temporary disturbance in the quality of
mire water and run-off water. After restoration,

nutrient concentrations in runoff water are high,
but this disturbance disappears in the years fol-
lowing restoration. The duration of its impact
depends on such factors as the scale of the res-
toration actions and the nutrient content of the
mire. The monitoring results help us understand
the real impacts of restoration, ensure the success
of restoration actions, and facilitate the planning
of future restoration projects.

Monitoring of vegetation

We monitored the change in mire vegetation on
a total of 151 sites around Finland as part of the
project. These sites included restored, natural and
drained mires alike, enabling us to separate the
impact of restoration from other environmental
changes. Ten years after restoration, mire vege-
tation had clearly started to return to its natural
state.

The scale of the change caused by restoration
varied from site to site. Restoration had major
impacts especially in nutrient-rich pine mires
and fens, whereas in nutrient-poor pine mires
and fens the impacts were considerably smaller.
Peat-forming sphagnum mosses proliferated
in the years following restoration and were the
most obvious winners, whereas woodland floor
mosses, which had become abundant as a result
of drainage, declined.



How does restoration
affect wetland species

The objective of restoration is to improve the hab-
itats of protected and endangered species. In the
Hydrology LIFE project, we monitored the impacts
of restoration actions on bats and waterbirds.
Information on species is an essential tool for the
management, use and monitoring of protected

areas.

Insect buffet for bats

While bats are included in mire species, the
impacts of mire restoration on protected bat spe-
cies have not been studied before. During the pro-
ject, the University of Turku conducted a study that
compared bat activity in restored and unrestored
mires before and after restoration. Bat sounds were
recorded on 21 sites in total, and researchers ana-
lysed more than 10,000 hours of recordings. The
study found that bat activity in mires increased
after restoration, presumably because the restora-
tion actions boosted insect numbers. Consequently,
research has found that rather than harming bats,
mire restoration benefits them!

Restored bird wetlands attract
residents

We had the pleasure of witnessing great results on
bird wetland restoration sites while the project
was still in progress. Based on bird counts carried
out before and after the work, a positive trend in
the number of species and pairs of waterbirds was
observed on several sites immediately following the
restoration. Later counts have found, however, that
annual fluctuations in the number of species may
be high, which makes long-term impact monitoring
necessary.
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The northern bat is the most common bat

species in Finland. Photo: Ville Vasko

A wood sandpiper is wading in shallow water.
Photo: Jaakko Vahamaki.

The ruff is a critically endangered wader of

the wetlands. Photo: Raimo Rajamdki.



WE MONITOR, HOW A CARNIYOROUS

WELCOME TO OUR LIVE STREAM
FROM THE PEAT BOG!

PLANT LURKS ITS PREY..

COULD YOU
PLEASE EAT
ALLTHESE
HORSEFLIES?
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[llustration: Seppo Leinonen.

Spreading awareness of
the benefits of wetlands

Protecting wetlands also brings many types of
benefits for us humans. Natural Resources Insti-
tute Finland analysed the costs of restoration
and regional economic impacts. More than 100
contractors were employed throughout Finland
during the project. Natural Resources Institute
Finland also studied the extent to which restora-
tion of biodiversity can improve the recreational
and tourism value of an area. According to surveys,
citizens value restoration work and find that its
benefits outweigh the costs.

We inspired everyone to participate in by pro-
viding information for experts, learning materials
for teachers, and opportunities for hands-on work
for volunteers.

A teacher's guide introduces wetland biodiversity
and ecosystem services to children and young
people and helps them understand why wetlands
are important.

n

Wetland cards and short videos explain how we
can restore streams and mires together and keep
coastal meadows open. They provide tips for
schoolchildren and fishermen as well as forest
owners and livestock farmers. The videos also give
a summary of Finnish know-how in improving the
natural state of this peatland country of ours.

You can also learn about protecting wetlands by
playing a game! in the Wetland Game, anyone can
test the impacts of different land use options on
biodiversity.

* Wetland game: kosteikkopeli.jyu.fi

* Wetland video in English
www.youtube.com

» Wetland cards: julkaisut.metsa.fi/

* Learning materials: Materials for
teachers in MAPPA material bank for
environmental educators mappa.fi


https://kosteikkopeli.jyu.fi/
https://www.youtube.com/watch?v=3UanS45kbt0
https://julkaisut.metsa.fi/julkaisut/show/2470
http://mappa.fi

In the Hydrology LIFE project we restored
wetlands across Finland !
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Hydrology LIFE project outcomes
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Actions on

] 0 3 Natura 2000 sites

8 7 restoration plans prepared

Nearly

6 - 0 o o hectares of mires restored
Over 100

km of river and stream inventories

42 kilometres

of rivers and streams restored

Water level raised in .I ‘I‘ project sites

Y Y
Y

5 bird lakes restored

] 6 0 hectares of new protected mires

Ca. 130

volunteers participating in restoration work

More than 200

people worked on the project

EUR 5 ° 8 million

spent on outsourced services
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