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Finland

Peatlands cover about 30% of land
area, 2/3 of ecosystem carbon

Unlike many other European

a

countries,

most of the drained
peatland used

for forestry

17% of total land area
drained for forestry

GHG sink or source?

Carbon storage (Tg = Mt)

= Peat = Mineral subsoil

m Tree biomass m Lake sediments

B) 2015, 9.1 Mha
Undrained mires 31%  Protected
2.85 Mha . mires14 %
1.26 Mha

Trees (pine, spruce, birch)
were growing on 90% sites
even before drainage for

forestry

Turunen & Valpola 2020.
Mires and Peat26.

Peat extraction 1 %
0.07 -0.11Mha

Agriculture 3 %
0.25 Mha
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Why study methane emissions from ditches?

A Ditches in forestry drained peatland

A cover ca. 2,5-3% of area o
contribute to up to 100% of CH, emission

A peat soil can be a CH, sink especially under
efficient drainage

A Emissions from ditches will impact
whether a drained peatlandisanetCH ,

sink or source Emission factors for national
conditions (Tier2-3) developed: the condition of
ditches (depth, vegetated/not), time since
drainage (Rissanen et al. 2023 Frontiers Env
Sci)

A Ditch network maintenance is changing
along with new schemes in peatland forest
management: ditch network maintenance not
subsidized after 2023, Continuous Cover
Forestry becoming more common

O
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1. How does vegetation
Impact ditch CH, emissions?

Original Research

}frontiers | Frontiers in Environmental Science 05 April 2023

‘ @ Check for updates

OPEN ACCESS

David Widory,
Université du Québec a Montréal, Canada

Gerald Jurasinski,

University of Rostock, Germany
Michelle Garneau,

Université du Québec 4 Montréal, Canada

Antti J. Rissanen,
antti.rissanen@tuni.fi

This article was submitted to
Biogeochemical Dynamics,

a section of the journal

Frontiers in Environmental Science

12 December 2022
24 March 2023
05 April 2023

30.10.2025

10.3389/fenvs.2023.1121969

Vegetation impacts ditch
methane emissions from
boreal forestry-drained
peatlands—Moss-free ditches
have an order-of-magnitude
higher emissions than
moss-covered ditches

Antti J. Rissanen®?*, Paavo Ojanen'3, Leena Stenberg?,
Tuula Larmola?, Jani Anttilal, Sakari Tuominen?, Kari Minkkinen?,
Markku Koskinen“® and Raisa Makipaa?

‘Matural Resources Institute Finland (Luke), Helsinki, Finland, “Faculty of Engineering and Matural Sciences,
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ssmnmpe:  CH, fluxes from moss-dominated

i Sphagnum & Polytrichum

m e P ditches ca. 90% lower than from

Moss status

@ Moss-covered O p e n Wate r d I tC h eS

® Moss-free

Based on chamber measurements in 21 forestry-
drained peatlands

Moss covered 2.6 g CH, m?y!
Moss free 20.6 g CH, m2y1

Rissanen et al. 2023. Frontiers in Env Sci

Currently Tier 1 emission factor 21.7 g CH, m=2 y-! applied
the Finnish national GHG inventory
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Original Research

3 ',\-frontiers | Frontiers in Environmental Science 05 April 2023
10.3389/fenvs 20231121969

2. Why are methane emissions lower in moss == Vegetation impacts ditch

d d.t h 7 < OPEN ACCESS methane emiSSionS fl"0m
covere I c es. ~> B;:':r:\ldlie’d-zgﬁuébecéMor'ltréaLCanada boreal foreStry-drained
Some possible explanations: " e peatlands—Moss-free ditches

e B .. ~havean order-of-magnitude
Methane oxidation in moss layer . higher emissions than
.. : & moss-covered ditches
- Carbon originating from methane

M Biogeochemical Dynamics,
a section of the journal

B Frontiers in Environmental Science Tuula Larmola?, Jani Anttila', Sakari Tuominen?, Kari Minkkinen3,

Incorporated in Sphagnumbiomass
Moss photosynthesis releasing oxygen in L
water

Antti J. Rissanen®?*, Paavo Ojanen'?®, Leena Stenberg?,

05 April 2023 _ ces ( ) Finland, *Faculty of Engineering and Natural Sciences,

Oxic sediments in shallow moss-growing ditches




Methane cycling - Methods

Nutrient rich peatland forests under different management regimes in Ranskalankorpi
and Lettosuo, Finland 2021-2023.

A The ecosystem-atmosphere CH, fluxes and their G413C values from moss-dominated
and open water ditches using chambers, bubble collectors and isotope and gas

analyzer (cavity ring-down spectroscopy (Picarro G2201-i)

A CH, and CO, mixing ratios and their G3C values in water and in sediment using
collectors, gas chromatography

A Role of CH, as a C source for Sphagnum mosses growing in ditches, by analyzing
uL3C values in submerged and partly submerged Sphagnum (tissue) using elemental
analysis -Isotope ratio mass spectrometry.



nt gas

7 o
«‘i -
ime

dv
(¢b]
%)

S 2 g
i A y ey

gasp

olved gas frofm water to




Results: 13@-CH, in the ecosystem fluxes/pools

A Flux from moss cover to the atmosphere enriched in 13C
compared to ditch water

A Low CH, efflux hampers the use of Keeling plot approach

Open water (mean SE)  Sphagnum moss

CH, released to -57.0 (0.51) -54.8 (0.23)
the atmosphere
(Keeling plots)

Ditch water -55.9 (1.54) -58.8 (1.61)
Sediment pore -58.6 (0.93) -61.2 (2.99)
water
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Mean Methane Mixing ratios (ppm)

Open water Sphagnum moss:
mean (SE) mean (SE)
N= 5ditches N= 8ditches

85 (30) 205(69)

Sediment 198000(83000) 194000 (58000)
| 5cm

[CH,] 4 orders of magnitude lower in water than in sediment,
Luke two forest sites, all management treatments
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Methanerelease avubblesseemto belower
IN Moss-coveredditches
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N =3 bubble funnels per ditch
type: moss-covered / open water
ditches
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Summary

AMean seasonal CH, emissions from moss
dominated ditches 90% lower than from open
water surfaces

AMoss layer - in addition to surface sediment -
filters efficiently CH, emissions from ditches

AMoss-dominated ditches occasionally net sinks of FEEE
atmospheric CH,owing to CH, consuming
microbes mhabltlng surface water and moss layer g&=
and using CH, as a source of carbon and energy.

A10-28% of carbon in ditch Sphagnum mosses
potentially originated from oxidized CH,.
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Conclusions for forest management

ADitches overgrown by mosses reduce CH, emissions from

drained peatland forests

AGiving up Ditch maintenance

- an additional GHG mitigation measure to management practices
that maintain a continuous forest cover, attenuate the changes in
soll water level and thus reduce CH, emissions from peat soils.
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Conclusions for GHG Inventory

A Tier 1 emission factor overestimates CH emissions of moss-covered ditches of
forestry-drained peatlands

A The use of ditch type-specific emission factors clearly improves the accuracy of
ditch emission estimates.

AWhat is the area of moss-covered ditches in Finland?
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Thank you!

tuula.larmola@Iluke.fi
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