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OptiMOOR – optimizing management strategies 
for peat bog restoration after intensive 

agricultural use

Jurasinski G, Günther A, Bartel A, Gutekunst C, Heinze S, Hofer B, Jacobs O, 
Koebsch F, Rosinski E, Tonn C, Ullrich K, Huth V
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Grassland on drained peatland emits on average more 
than 30 t CO2-eq ha-1 a-1

Niedersachsen Tiemeyer et al. 2016 GCB, Höper et al. 2015 Telma



Grassland on drained peatland emits on average more 
than 30 t CO2-eq ha-1 a-1

Niedersachsen

• In northwestern Germany 54 % of peatlands are used as 
grasslands 

• Almost all near-natural peatlands have either remained 
pristine (very few) or were restored after peat extraction

Tiemeyer et al. 2016 GCB, Höper et al. 2015 Telma
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1) Minimizing greenhouse gas emissions from 
the soil 
! Rewetting? 
! Topsoil-removal 

2) Establishing peat-forming vegetation 
! Inoculation with Sphagnum fragments?

Several options to re-establish carbon sink function of 
bogs formerly used as grasslands
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The OptiMOOR field trial
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Huth et al. 2019 Telma

Without topsoil removal a large number of grassland 
diaspores remains available

Other species
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Vegetation strongly different with growing overlap 
between TSR and Sphagnum spreading

Rosinski et al. 2021 in press
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Strong development of the moss layer with less growth 
and more spatial variability in the TSR60 plot
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• Gap-filling of flux time series 
• CO2 with artificial neural networks 
• CH4 and N2O by linear interpolation

GHG flux measurements with dynamic closed 
chambers
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Annual CO2 budgets from 2017-09 to 2019-09 show 
hypothesised pattern (and some surprises)
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Annual CO2 budgets from 2017-09 to 2019-09 show 
hypothesised pattern (and some surprises)

Anaerobic CO2 
respiration and 

incomplete 
rewetting 

(microtopography)?
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Annual CO2 budgets from 2017-09 to 2019-09 show 
hypothesised pattern (and some surprises)

A combination of an 
establishing Sphagnum carpet 
and resprouting of grassland 

vegetation?

Net CO2 sinks of 5-9 t ha-1 a-1
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Annual CH4 budgets from 2017-09 to 2019-09 show 
effectiveness of TSR (and some surprises)

Huth & Günther et al. 2020 STOTEN
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Annual CH4 budgets from 2017-09 to 2019-09 show 
effectiveness of TSR (and some surprises)

Unlimited substrate 
availability?

Huth & Günther et al. 2020 STOTEN
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While GHG exchange is as desired after TSR and 
Sphagnum spreading, there is an elephant in the room

Huth & Günther et al. under revision

First year (2017-09 to 2018-09)  
C budgets including TSR 
= CO2-C 
+ C-Export (through biomass harvest)  
+ CH4-C  
+ C-Export (through top soil removal)
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What is the climate effect of the tested restoration 
approaches?

Following Günther et al. 2020

ARTICLE

Prompt rewetting of drained peatlands reduces
climate warming despite methane emissions
Anke Günther 1✉, Alexandra Barthelmes2,3, Vytas Huth 1, Hans Joosten 2,3, Gerald Jurasinski 1,
Franziska Koebsch1 & John Couwenberg2,3

Peatlands are strategic areas for climate change mitigation because of their matchless carbon

stocks. Drained peatlands release this carbon to the atmosphere as carbon dioxide (CO2).

Peatland rewetting effectively stops these CO2 emissions, but also re-establishes the emis-

sion of methane (CH4). Essentially, management must choose between CO2 emissions from

drained, or CH4 emissions from rewetted, peatland. This choice must consider radiative

effects and atmospheric lifetimes of both gases, with CO2 being a weak but persistent, and

CH4 a strong but short-lived, greenhouse gas. The resulting climatic effects are, thus, strongly

time-dependent. We used a radiative forcing model to compare forcing dynamics of global

scenarios for future peatland management using areal data from the Global Peatland Data-

base. Our results show that CH4 radiative forcing does not undermine the climate change

mitigation potential of peatland rewetting. Instead, postponing rewetting increases the long-

term warming effect through continued CO2 emissions.

https://doi.org/10.1038/s41467-020-15499-z OPEN

1 University of Rostock, Faculty of Agricultural and Environmental Studies, Landscape Ecology, Rostock, Germany. 2 University of Greifswald, Faculty of
Mathematics and Natural Sciences, Peatland Studies and Paleoecology, Greifswald, Germany. 3 Greifswald Mire Centre (GMC), Greifswald, Germany.
✉email:anke.guenther@uni-rostock.de
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What is the climate effect of the tested restoration 
approaches (assuming measured exchange rates)?

Huth & Günther et al. under revision

ts_immediate: C export 
by TSR is accounted as 
CO2 emission in the year 
of extraction (IPCC, 
2006)

ts_25-1perc: 25-1% 
annual decomposition of 
C in TSR expressed as 
CO2 emission

noacc: C export by TSR 
is not accounted as CO2 
emission
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Results suggest a TSR sufficient to achieve nutrient-poor 
and acidic conditions for Sphagnum spp. establishment

• Rewetting alone reduced net CO2 emissions by approx. 75% but 
substantially increased CH4 emissions

• After top soil removal (TSR) CO2 and CH4 emissions were close to zero
• Sphagnum spp. introduction lead to development of a substantial moss 

carpet with immediate C sequestration
• Climate warming effect of rewetting with shallow TSR is lower than 

rewetting nutrient-rich peatlands after a few decades the latest 
(timeframe depends on fate of the removed topsoil C)
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Thank you for your attention!


