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Objectives

« Updating the methods for calculating
peatland forest ditch methane emissions in
GHG inventory in Finland

* New emission factors (Rissanen et al. 2023) for
moss-covered and moss-free ditches

* New method for estimating the share of moss-
covered and moss-free ditches

Rissanen AJ, Ojanen P, Stenberg L, Larmola T, Anttila J, Tuominen S, Minkkinen K,
Koskinen M and Makipaa R (2023), Vegetation impacts ditch methane emissions
Q from boreal forestry drained peatlands—Moss-free ditches have an order-of-
Lu ke magnitude higher emissions than moss-covered ditches. Front. Environ. Sci.
11:1121969. doi: 10.3389/fenvs.2023.1121969
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How to classify the ditches? (1/3)

« We created a random forest classifier for ditches based on old forest
inventory data
 Systematic subsample of the 7th National Forest Inventory field plots on drained peatlands
* Measurements from 1990-2013 were used in the model development
« 2922 approved observations (46% moss-covered)

« Data on ditches: ditch depth, width, age, ... and factors that diminish ditch condition
(Sphagnum mosses, grasses and weeds, erosion, siltation, logging residues, ...)

e Based on this data we could make classification for two ditch classes: moss-covered and
moss-free

O

Lu ke Rissanen et al. (2023): https://doi.org/10.3389/fenvs.2023.1121969
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How to classify the ditches? (2/3)

 Tested several different combinations of explanatory variables for the random forest
classifier (for more information, see Supplementary table S4 in Rissanen et al. 2023)

* Ditch age was the most important variable explaining moss-coverage

» For GHG inventory, we chose classifier named RF25 in Rissanen et al. 2023
 Classifying ditches into moss-free and moss-covered

» Explanatory variables: ditch age, North coordinate, elevation, temperature sum, nutrient
poor site (V. vitis-idaea type or Dwarf-shrub type)

» Class errors were 12% for both classes
« Qverestimation of moss-covered ditches in Southern Finland, ca. 2%
» Underestimation of moss-covered ditches in Northern Finland, ca. 3%

O

Lu ke Rissanen et al. (2023): https://doi.org/10.3389/fenvs.2023.1121969
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How to classify the ditches? (3/3)

 The first estimate of moss-coverage of the
peatland forest ditches in Finland was made for
year 2022 applying the random forest classifier
and spatial data: 67% of the ditches were
moss-covered (Rissanen et al. 2023).

= With high moss-coverage the methane emissions
would be clearly lower than currently estimated in
GHG inventory

- For GHG inventory, moss-coverage estimate for
one single year is not enough. We need a time
series of moss-coverage!

O

Lu ke Rissanen et al. (2023): https://doi.org/10.3389/fenvs.2023.1121969
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How to proceed for GHG inventory?

« We chose to apply the classifier named RF25 (Rissanen et al. 2023)
for drained peatlands of National Forest Inventory data (NFI13)

» We assumed that for classifying purposes the NFI13 represents the
whole inventory period from 1990 until today (tested this assumption

also with older NFI data)

* A problem still remained: How to estimate ditch age which was
the most important variable explaining moss-coverage?

Lu ke Rissanen et al. (2023): https://doi.org/10.3389/fenvs.2023.1121969
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OF FOREST STATISTICS

Forest drainage in Finland

Yearbooks: https://www.luke.fi/en/statistics/statistical-yearbooks
Statistics database: https://statdb.luke.fi/PxWeb/pxweb/en/LUKE/LUKE met methoi/0300 methoi.px/
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From ditching statistics to age distributions

Forest ditching in Finland
1400000

«  Statistics of ditch lengths included also mineral
soil forests - the share of peatland ditches (km)
was assumed to follow the share of drained

peatlands (ha)
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Age distribution of peatland forest ditches in Finland,
based on statistics
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= [irst-time ditching ===Ditch cleaning m 0-5 years old m6-10y m11-15y m16-20y
m21-25y m26-30y m31-35y m36-40y
; m41-45y m46-50y m51-55y W 56-60y
Asumptions made:

«  Ditch cleaning is made in 20-60 year old ditches m61-65y 66-70y m71-75y m76-80y

m Over 80 years old



Combining ditch classification and statistics

Drained
peatlands
of

National
Forest
Inventory

Lukce)

Classification
for each NFI
point in each

age class

Moss (0/1)

Moss (0/1)

Moss (0/1)

Moss (0/1)

Moss (0/1)

Moss (0/1)

Note! The calculations were
done separately for Northern

and Southern Finland.

Percentage of

moss-covered

ditches in each
age class

Age 0-5

Age 6-10

Age 11-15

Age 76-80

Length of moss-

covered and Length of

moss-free ditches in

ditches in each each age
age class class

Age 0-5
Age 6-10
Age 11-15

Age 76-80

Age 6-10

Age 11-15 Statistics

of
ditching

Age 76-80

Total share of
moss-covered and
moss-free ditches for
the year of interest
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The share of moss-covered ditches is increasing

X ) o The share of moss-covered ditches
* Ditch cleaning rates are declining > 500

ditches are getting older = the share of
moss-covered ditches is increasing 80% w

. . 70 %

« Moss-cover develops faster in the ditches J
. . 0,
in Southern Finland compared to North £ o0
. 3 50%

« Based on the random forest classifier, 5
: > 40 %

some ditches do not develop moss-cover 8
even at "old ages”, thus (with this method) @ 30%

. . s
the share of moss-covered ditches will 20 %
most likely not reach 100% in the future 10 %
even though ditch cleaning would cease. 00
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Peatland forest ditch methane emissions:
Current vs. new emission factors & methods

° Application of the new Tier 2 level Methane emissions from
emission factors significantly reduce the peatland forest ditches in Finland
methane emissions from peatland forest 07
ditches in GHG inventory . 0.6

 As the ditches get older because of the
declining ditch cleaning rates, the share of
moss-covered ditches increases and as a
result methane emissions are showing
decresing trend with the new method

CH4, Mt CO2 eq
o
w

= Current GHG-inventory with Tier 1

New Tier 2 level emission factors
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The research and development work was
@ Ministry of Agriculture and Forestry of Finland mainly done in MaaTi and MIRA projects

funded by the Ministry of Agriculture
and Forestry of Finland

Thank you for your attention!

For more information: leena.stenberg@luke.fi
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https://bsky.app/profile/luke.fi
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