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Rewetting of drained peatlands provides
permanent and fast GHG mitigation

Kristiina Lang, Daniél van de Craats, Henri Honkanen, Lars Elsgaard, Rudi Hessel, Hanna Kekkonen,
Tuula Larmola, Jens Leifeld, Poul Erik Laerke, Andres Rodriguez, Sanna Saarnio, Junbin Zhao

e Greenhouse gas (GHG) emissions from drained peatlands are >100 Mt CO; eq. annually in
EU.

e Inrewetting, water level is raised to mitigate emissions of CO2 and N,O from peat
decomposition.

e Paludiculture is the practice of rewetting coupled with crop biomass harvest.

e Studies on paludiculture at selected sites showed:
o Raising the water table decreases peat decomposition.

o ltis difficult to reach net carbon (C) sequestration.

o Biomass harvest does not necessarily compromise improvement in the C balance.

o High range of N,O emissions (from minor to high).

o Moderate CH4 emissions.
INTRODUCTION while paludiculture allows for continued

biomass production and nutrients

Rewetting of previously drained removal, potentially easing subsequent
agricultural peat soil coupled with restoration with natural vegetation
continued cultivation in the form of adapted to low nutrient status.
paludiculture is not widely practiced, and p

experiments are needed to understand its
environmental impacts. In the INSURE
project (INdicators for SUccessful carbon
sequestration and greenhouse gas
mitigation by REwetting cultivated peat
soils) we measured GHG emissions and
crop yields in rewetted agricultural fields.

DESCRIPTION OF THE ISSUE

Peat accumulates when water slows down
decomposition of plant residues. Drainage
reverts this and causes high GHG emissions
from peat decomposition. Global warming
further enhances emissions. Alternatives

to agriculture on drained peatland are Figure 1 A grass field in paludiculture. The
restoration to natural ecosystem or cultivated grass may be used for animal
paludiculture. Both options can reduce bedding, fodder, or growing media in
GHG emissions but neither of them horticulture.

completely restores degraded peatlands.

Restoration leads to higher nature value ©Tuula Larmola, Luke
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KEY MESSAGES FOR PoLicY MAKERS

Recommendation One: Promote rewetting of drained peatlands in climate policies

Simulation of the Zegveld site indicates that rewetting can significantly reduce GHG
emissions. However, the results suggest that if climate warming is high, rewetting alone will
not be sufficient to curb the increase in the emissions. Nevertheless, rewetting is crucial as,
without rewetting, the situation will be worse.
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Fig. 2 Simulated CO; emissions from a peatland site in Zegveld (NL) in drained (DNR) or
rewetted (WET) management and low (+1.6°C) and high (+4°C) global warming scenarios.

The EU strives to be climate-neutral by 2050. This requires:
e decreasing GHG emissions and
e increasing carbon sinks in the Land Use sector.

Rewetting drained peat soils can contribute to both objectives, but its potential is not well
understood in the implementation of climate policies. Because the carbon sink of the land use
sector comprises of carbon pools in both soils and biomass, mitigating emissions from
peatlands is as relevant for strengthening the carbon sink as increasing the carbon stock in
forest biomass and has several co-benefits such as biodiversity improvement and protection
against flood events.
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Recommendation Two: Make paludiculture a viable management option via CAP and
industrial policies

INSURE found out that it is possible to reduce CO; emissions significantly and manage even
fertilized sites after rewetting without increasing N,O emissions [1-3]. Methane emissions
remained at a moderate level. Biomass production of grasses was possible at higher than
conventional ground water levels, and wet management did not excessively hamper grass
yield (Fig. 3). Compared to restoration, paludiculture partly compromises the carbon balance
as some carbon is exported in harvest. However, partial raise of the water level does not
protect the peat C stock in the long run. Productive use of rewetted sites can be
recommended as an alternative to abandonment if nature restoration is not feasible.
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Fig. 3 Grass yields from INSURE sites were good even in wet management.

Abandoning cultivated peat soils without active rewetting is not a desirable form of land
management as these sites drift out from food production while the GHG emissions remain
high. Paludiculture, crop production under wet conditions, allows farmers to produce crop
and receive income from rewetted land.

Common agricultural policy (CAP). More funds are currently used for supporting cultivation
of drained peat soils than for mitigating their environmental impacts. It is important to modify
the CAP to support GHG mitigation by rewetting. This requires:

1) More support for rewetting
2) Less support for keeping peat soils drained.

Industrial policies. Production and logistics of paludiculture biomass are challenging due to
wet soil and undeveloped markets. In order to upscale paludiculture, there must be incentives
for industry to use biomass from paludiculture e.g. in construction materials and R&D funding
to develop solutions for harvesting, logistics and processing of the novel biomass types.
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METHODOLOGY

GHG emissions and soil properties were
measured for 2-4 years at five sites across
northern Europe. See details in the original
papers [1-3].

Current and future scenarios were
modelled for the Zegveld site (NL) with
SWAP-ANIMO model [4-5] using a site-
specific model calibration based on
measurements on a drained and rewetted
plot in 2020 to 2023. Hydrology, grass
growth and CO; fluxes were modelled for
the current climate (1990-2020) and future
climates (2035-2065; 2085-2115) for the
shared socioeconomic pathways SSP1-2.6
(low) and SSP5-8.5 (high) emission
pathways [6]. Numbers presented in Fig. 2
represent means of modelled yearly
emissions related to peat oxidation.
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