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Tiivistelméa

Hanke tuottaa ohjeistuksen turvemaapeltojen ja metsien ilmastoviisaille viljely- ja hoitokaytanndaille.
Hankkeessa tehdaan kasvihuonekaasumittauksia kohteilla, joita kaytetdan koulutustilaisuuksissa
siirrettaessa tutkimustietoa kaytannon toimijoille (neuvontaorganisaatioille, maanviljelijoille,
metsanomistajille jne.) seka laadittaessa malleja, joiden avulla ennakoidaan viljelymenetelmien ja
metsankasittelyketjujen vaikutuksia hydrologiaan ja kasvihuonekaasupaastoihin. Hanke tukee
Suomen maatalousmaiden kasvihuonekaasupaastdjen vahennystavoitteiden toteuttamista ja
metsien hiilinielun vahvistamista.

Tulokset

Overall aim of the CANEMURE actions (A1, C3) implemented by the Natural Resources institute
Luke is to reduce GHG emissions of agriculture and forests from peat soils

Verification of cost effective GHG mitigation measures for cultivated and forested peatlands

Subaction A.1.1. Paludiculture (PC) on deep-peat fields

Two paludiculture sites were established on deep-peated fields of two volunteer farmers in Ruukki,
Siikajoki, North Ostrobothnia. The water level was raised by installing dams on ditches in the study
area. The first study site was established in June 2019 and the crop species is Phalaris
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arundinacea during the whole experiment. The first and second yield was used for bedding
experiment at Luke Ruukki and for bedding of some private farms. The third yield will be harvested
in the spring 2023 for the production of (peatless) growing media together with the farmer and a
Finnish company (Kiteen Mato ja Multa). The second study site was established in October 2019
and its vegetation (Avena sativa, Brassica rapa subsp. oleifera) was grown for game and bird
species 2019-2020 whereas in 2021-2022 the hay (Phleum pratense, Festuca pratensis, Trifolium
pratense) is harvested for domestic animals.

Study sites consist of control and paludiculture areas with lower and raised water level,
respectively. Soil respiration, ecosystem respiration and net carbon dioxide (CO2) exchange,
methane (CHa) and nitrous oxide (N20) fluxes are measured regularly 1-2 times per month.
Environmental factors (water table, peat temperature at different depths, photosynthetically active
radiation) are measured continuously by data loggers. Yield is estimated in connection of normal
harvest by weighting biomass samples from known areas. Emission reduction potential of
paludiculture in boreal conditions will be estimated after full data set of three years. The
experimental setup and preliminary results have been presented to wide audience (see subaction
C.3).

The region for the study sites was changed from Southern Ostrobothnia to Northern Ostrobothnia
because the originally planned site was not suitable for rewetting. The biggest challenges have
been related to the finding of separate areas for the control and raised water level treatments within
the study fields, methodological problems with CO2 exchange measurements early in the spring
and late autumn and of course the covid has limited the possibilities to organize live meetings in the
demonstration sites. An important lesson learned is that special attention needs to be paid on
topography and size of catchment area when paludiculture sites are selected, so that water supply
would be sufficient also during dry periods and after the dam opening (sometimes needed for the
implementation of agricultural practices).

Subaction A.1.2. Continuous-cover management of forested peatlands

In this sub-action, the continuous-cover management (CCF) as a tool to mitigate GHG-emissions
from fertile drained peatland forests is studied and demonstrated. The subaction tests validity of the
CCF method in various site conditions and provides demonstration sites for organizations that have
targeted advise and training services for forest owners. As originally aimed, two “flagship”
experimental and demonstration sites have been instrumented by Luke and FMI for continuous
GHG monitoring on nutrient-rich drained peatland sites in southern Finland (Rénskéaléankorpi,
Asikkala and Lettosuo, Tammela) in cooperation with the landowners. The measurement
campaigns have been started and proceeded largely as planned (for details, see Laurila et al.
2021). On both sites, we are measuring greenhouse gas exchange, hydrology and many other
ecological parameters comprehensively. In Ranskaléankorpi site, the measurements started in 2019
before harvestings, which were performed in spring 2021, and the final instrumentations were done
in November 2022 in the clearcut area, which is used to quantify the differences in the
environmental impacts of common forestry practice and CCF-management.

In addition, the GHG-emissions (COz, CH4, and N20) have been monitored at 3 sites (Janakkala,
Heinavesi and Orivesi) with manually operated chambers. Furthermore, other supporting CCF-
experimental sites are located in 10 municipalities, and they represent different site types on
regions in Finland where peatland forests are common. The data acquired from these sites support
designing generally applicable guidelines for CCF management that can be implemented efficiently
and that the results obtained will represent outcomes that would be achieved under practical
forestry.

The gathered data is needed for designing and demonstrating optimal harvesting cycles and
evaluating and generalizing the climate impacts. The results including the biological drainage
capacity of different-sized tree stands as well as the soil GHG balance of different tree stand - WT
combinations will be incorporated into existing models that can be used to estimate the mitigation
obtained with different management options and in different site and climatic conditions.

Sub-action C.3.1 Development of guidance for climate-smart management of croplands and forests
on peat soils

The climate smart recommendations for farmers regarding paludiculture were presented to users in
the form of the first version of the good practice guidance launched in October 2021. It guides
farmers in the practical implementation of rewetting of peat soils either for restoration or
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paludiculture. It is published in the form of a slide show that can be used e.g., by the advisors of the
extension service ProAgria. In forestry, the principles of continuous cover forestry (CCF) on drained
peatlands have been transferred to the good practice guidance of forest management in Finland
(Hyvan metsanhoidon suositukset) in cooperation with Tapio Oy Ltd, who is the editor and
publisher of the guidance. Educational videos of the quidelines of CCF management in peatlands
for forestry experts and forest owners were launched in August 2021. The videos are in Finnish and
also subtitled in English. The guidance for paludiculture and the CCF videos are available at the
website https://www.hiilineutraalisuomi.fi/fi-FI/Canemure/Osahankkeet/L uonnonvarakeskus Luke.

Subaction C.3.2 Implementation of the climate-smart management practices

Paludiculture as a practice and especially different products made of raw materials from wet
peatlands was presented to the general public in li Climate Arena 20.-21.8.2021. Landowner
workshops have been organized in Ruukki 8.8.2019, 30.9.2021 and 17.11.2021. Climate-smart
management of peat soils, including paludiculture, has been the theme of several webinars
organized by our companion organisations. However, large scale implementation has not occurred
yet because the status of wet management is still open in future agricultural policy. New funding for
further implementation of paludiculture and developing the paludiculture centers was obtained from
the Ministry of agriculture and forestry (1,2 M€). In addition, the environmental impacts of
paludiculture are studied in several other supplementary projects.

The guidelines of CCF in drained peatlands and the established field demo and study sites have
been presented in press releases (23.11.2020), demonstration visits and educational excursions
have been organised to the experimental sites such as for international researchers (scientists from
Czech Republic, October 2020), for land-owners (UMP-Kymmene Oyj, 27.10.2021), staff of forest
enterprises (e.g. Metsa-Group, 10.8.2021, 12.10.2021), forest researchers of Luke (8.11.2021) and
private forest owners (organised by Paijat-Hameen metsanhoitoyhdistys, 16.11.2021). YLE
documentary film group visited demonstration site on June and September 2020 and YLE News
filmed a news document (25.3.2021), which was published in nationwide TV- and radio news.

Tulosten arviointi

Replicability of the measures

Paludiculture and CCF are replicable potential practices to reduce the greenhouse gas emissions
from peatlands and can be applied widely in other similar peatlands. Replication is intended
especially within Finland, and in other Northern European countries, where the peat soils are
significant sources of emissions. The final replication potential can be estimated as soon as the
future policies are known and research data from action Al is final.

Cooperation and interaction

A step towards a functional value chain was taken as the CANEMURE cooperation farmer whose
field was converted to paludiculture made a contract with a company aiming the use of his reed
canary grass biomass as the raw material of growing media. The company will produce the growing
media on the farm and pack the product there. This reduces the need to transport the raw material
and leads to better logistics and economic profitability of the production.

Active cooperation is done with the key stakeholders such as advisory organisations of forest
owners (Metsanhoitoyhdistykset, Tapio Oy), forest authority (Suomen metsékeskus), land-owner of
the study sites (Metsahallitus and UPM-Kymmene Ltd) and other forest enterprises to exchange
the information and actively encourage them to apply the CCF in their forests to get more practical
experience on the method. The landowners have also significantly supported the study by
performing the harvestings and some critical excavation works free of charge on the study sites.
Cooperation have been also done with educational organisations i.e. universities (University of
Helsinki and University of Eastern Finland) and Hame University of Applied Sciences in the
establishment stage and measurements in the study sites and the study sites have been also
actively utilized in the teaching by these organizations.

In total, three agricultural and six forestry stakeholder workshops of the planned 12 workshops
have been organized during the first phase of the project, which was partially funded by the MMM.
Project will continue with the EU funding in 2022-2024. Since stakeholders are highly interested in
developed and tested new peat soil management practices and demonstration sites are in
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operational phase, we will continue organizing workshops and most likely total number will be
higher than planned.

International impact

Luke has cooperated with international experts in producing policy briefs and making the
instrumentation and measurements on the study sites of CCF. The results of e.g. the impacts of
clearcutting and CCF on water table level and water quality on drained forested peatlands have
been presented in international conference (IPC2021, Tallinn, May 2021) and the principles of CCF
on drained peatlands have been presented in the popularised article in English in journal of
Peatlands International published by International Peatland Society (IPS).

Luke has cooperated with international experts in producing material supporting peatland-friendly
CAP. The materials produced include one open letter to the commissioners on peatlands and
paludiculture in future CAP, position paper Peatlands in the EU, Recommendations for EU member
states for their CAP strategic plans, policy brief on Definition of paludiculture in the CAP and a
national policy brief “Soil as a climate solution”.

Policy impacts and governance barriers

Policy constraints of paludiculture and CCF have been estimated in the process of producing the
materials for policy support. Suggestions have been made on how to design policies encouraging
farmers and forest owners to slow down peat decomposition by raised WT, e.g. by developing
incentives for it for farms and evaluating the funding instruments of the practical forestry. There has
been active interaction with the policy makers and other stakeholders who follow and develop
agricultural policy at the national and the EU-level. Paludiculture was actively discussed as a
potential GHG mitigation measure during the budget negotiations of the government of Finland in
2021. The result of the negotiations was that 30000 ha of paludiculture will be implemented in
Finland. However, the details of the implementation are still open.

Capacity building

The project has increased the ability to perform intensive field measurements of greenhouse gas
balances of forest ecosystems in Luke and FMI by enabling hiring experts from different disciplines
and thus forming the highly productive study group.

Methods

The data acquisition is based on the high-quality soil, water and forest ecosystem scale
hydrological and ecophysiological measurements done by sophisticated standardized instruments.
This data is used as input in the models enabling the scaling of the study results and recognizing
the hotspots of the peatland sites in the GHG-emission point of view. The sites also act as
educational and demonstration sites. Communication and dissemination methods include

Policy briefs, handnotes and guidances, oral presentations, video recordings.
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