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German Tier-3 approach allows to assess impact
of climate change on emissions from drained

organic soils

Roland FuB3, Arndt Piayda
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The general approach

Approach was developed by large research project (2009 —
2012) funded by Ministry of Agriculture.
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The general approach
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Project derived relationships between water-table depth
and CO,/CH, emissions
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Map of organic soils (until submission 2024)

Catena 133 (2015) 157-170
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Organic soils in Germany, their distribution and carbon stocks @ Crosshark
Niko RoRkopf *, Holger Fell, Jutta Zeitz

Faculty of Life Science, Institute of Agriculture and Horticulture, Division of Seil Science and Site Science, Humboldt-Universitdt zu Berlin, 14195 Berlin, Germany

ARTICLE INFO ABSTRACT

A'T'f'}’ history: The knowledge on spatial distribution and status of organic soils are essential for climate reporting and carbon
Received 16 June 2014 stock calculations, In Germany so far, the official soil map at a scale of 1:1,000,000 is used. With respect to e.g.

Received in revised form 29 April 2015
Accepted 6 May 2015
Available online 20 May 2015

land use dependent calculations of greenhouse gas emissions, a significantly higher level of detail is required.
The aim of this study was to establish a homogenous and nationwide dataset on the distribution of organic soils
and their relevant soil properties for Germany at a sufficient spatial resolution.

For the first time, a detailed and almost complete dataset on organic soils for Germany could be derived based on

gi?ﬂ'cd;ns map legacy data, soil borehole databases and detailed data on topography, hydrology and geology accompanied
Peat by additional ground verification.

Mapping Based on the new dataset, organic soils are estimated to cover 15,682 km? of Germany (4.4% of the total area) and
Climate reporting account for an organic carbon pool up to a depth of 2 m of nearly 1.3 Gt.

Carbon stocks © 2015 Elsevier B.V. All rights reserved.
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at the time.

The license
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Map of water-table depths

The map was derived with
machine-learning (boosted
regression trees).

Hydrol. Earth Syst. Sci., 18, 3319-3339, 2014 Hydrology and -\
www.hydrol-earth-syst-sci.net/18/3319/2014/ Earth SyStem <€5’
doi:10.5194/hess-18-3319-2014 )

© Author(s) 2014. CC Attribution 3.0 License. Sciences &
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Large-scale regionalization of water table depth in peatlands
optimized for greenhouse gas emission upscaling

M. Bechtold', B. Tiemeyer!, A. Laggner', T. Leppelt!, E. Frahm'', and S. Belting'

! Thiinen Institute of Climate-Smart Agriculture, Braunschweig, Germany
Belting Umweltplanung, Quernheim, Germany
“now at: Physikalisch-Technische Bundesanstalt, Braunschweig, Germany

Correspondence to: M. Bechtold (michel.bechtold@ti.bund.de)

Received: 18 March 2014 — Published in Hydrol. Earth Syst. Sei. Discuss.: 7 April 2014
Revised: 2 July 2014 — Accepted: 20 July 2014 — Published: 1 September 2014
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Map of water-table depths

The map was derived with
machine-learning (boosted
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Map of water-table depths

The map was derived with
machine-learning (boosted
regression trees).
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Map of water-table depths

The map was derived with

long-term
average climatic

7Zﬁwater balance
Optiona (1x1km)

machine-learning (boosted
regression trees).
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https://www.openagrar.de/receive/openagrar_mods_00087123

New map of organic soils

Updated map of organic soils in German .9 -
& P8 Y ‘@- THUNEN
Version 1.0, last date of data acquisition: 12/2022

 Map of organic soils was not
open access

e More and better data had
become available

- New map of organic soils

e ~7%larger area

* Includes organic soils covered o, ==

I fen peat soil M peat-derived organic soil [l shallowly covered peat soil

L] Il bog peat soil deep-ploughed peat soil [l thickly covered peat soil
GeoBass-DE / BKG (2022)
Bayerisches Landesamt fir Umwel (2021) Landesamt fur Bergbau, Energie und Geologie Niedersachsen (2017)
Bayerische Vermessungsverwaltung (2022) Geologischer Dienst Nordrhesn- Westialen (2021)
Regrerungsprasidium Freiurg, Landesamt fir Geologie, Rohstofle und Landesamt fur Geologw und Bergbau Rheinland-Pfaz (2019)
Bergbau Baden-Warttemberg (2022) Landesamt for Umwelt- und Arbeitsschutz Saarland (2001)
Umwettatias Berlin / Moore - Moorgebiete (2015) Sachsisches Landesamt for UmweR, Landwischaft und Geologie (2020, 2011)
L Jer e 2022) Vermessung Sachsen (2021)
Geologischer Dienst for Bremen (2016) Landesamt for Geologee und Ber Sachsen-Anhalt (2014)
Behorde fur Urwelt, Kiima, Energie und Agrarwirtschat Hamburg (2016) Landesamt fur Unwel des Landes Schieswig-Holstein (2022)

andesamt fur Naturschutz, Umwelt und Geologie (2020) ThuringenForst AGR, Forstiches Forschungs- und Kompetenzzentrum Gotha (2022)
Landesamt fur Umwelt, Naturschutz und Geologie Mecklenburg-Vorpommern (2022) Thurnger Landesamt for Umwelt, Bergbau und Naturschutz (1996-1974)
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Recalibrated model for water-table depth

Recalibration was necessary for consistency with new
map of organic soils.

— Now 1671 observation wells and 10761 annual mean
water levels from 1988 to 2024

- Now annual water balances as predictor

- Emissions depend on weather!
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Effect of weather
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The model takes into account the spatial and seasonal
distribution of precipitation and evapotranspiration
(climatic water balances).
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Effect of weather in projections

German projections are based on RCP4.5 climate
scenario (5th IPCC Assessment Report).

The German Weather Service (DWD) has provided
corresponding spatial data for climatic water balances.

IPCC Representative Concentration Pathways
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Effect of weather (on organic soils) in projections

Projections 2025 Germany

80

D
o

GHG emissions (million tons COz-eq.)
N B
o o

2020

Slide 12

= projections 2025: WOM
— sensitivity of org. soils
= submission 2025
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Roland FuR, Arndt Piayda

Uncertainty due to
weather was
assessed by
calculating
projections for each
member of the
RCP4.5 model
ensemble separately.
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Conclusions

* The German Tier 3 method for emissions from
organic soils takes weather into account.

- It automatically reflects the effect of climate change
on peatland hydrology.

* Loss of organic soils and long-term vegetation
changes are not reflected in results.

 Work on approach to model rewetting is ongoing. In
projections, rewetting was implemented by
modifying water-table depths in rewetting areas.
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