
 
 
 
 
 

 
Project Number: GA101056848 

Project Acronym: WET HORIZONS 
Project title: Upgrading knowledge and solutions to fast-track wetland 

restoration across Europe 
 
 
 

 
D2.1 Open-access dataset of updated and 

harmonized Emission Factors over mineral 
wetlands, floodplains, and peatlands 

 
 

5 April 2026 
 
 
 
 

 

 
 
 
 
 
 
 
 



Open-access dataset of updated and harmonized EFs 

2 

 

 

Technical References 
Deliverable No. D2.1 

 
Deliverable title 

Open-access dataset of updated and harmonized 
EFs over mineral wetlands, floodplains, and 
peatlands. 

Document type Data 

Dissemination level 1 PU 

Work package 2 

Task 2.1 

Lead beneficiary AU 

Contributing beneficiary(ies) FMI, GFZ, UG, JHI, RU 

Authors Claudia Nielsen (AU), Lorenzo Pugliese (AU) 

Due date of deliverable (Resubmission) 30 April 2026 

Actual submission date (Resubmission) 5 April 2026 

Reviewed by Rebekka Artz, Aram Kalhori 

1 PU = Public 
PP = Restricted to other programme participants (including the Commission Services) 
RE = Restricted to a group specified by the consortium (including the Commission Services) 
CO = Confidential, only for members of the consortium (including the Commission Services) 

Document history 
Version Date Status 

V1 19.07.2024 Complete Version 

V1.1 18.08.2024 Revision after first project 
review 

V2 30.08.2024 Resubmission  

V2.1 05.03.2026 Revision after second 
project review 

V3 05.04.2026 Resubmission 



Open-access dataset of updated and harmonized EFs 

3 

 

 

Acronyms and abbreviations 
Abbreviation Description 

GHG Greenhouse Gas 

EF Emission Factor 

NIR National Inventory Report 

CO2 Carbon Dioxide 

CH4 Methane 

N2O Nitrous Oxide 

NEE Net Ecosystem Exchange 

NECB Net Ecosystem Carbon Balance 

RECO Ecosystem Respiration 

GPP Gross Primary Production 

C EXP Carbon Export 

IPCC Intergovernmental Panel on Climate Change 



Open-access dataset of updated and harmonized EFs 

4 

 

 

Disclaimer 
Funded by the European Union. Views and opinions expressed are however those of 
the author(s) only and do not necessarily reflect those of the European Union or 
European Commission. Neither the European Union nor the granting authority can be 
held responsible for them. 



Open-access dataset of updated and harmonized EFs 

5 

 

 

Summary of Deliverable 
For this deliverable, we conducted a systematic review and evaluation of greenhouse 
gas (GHG) datasets from various wetland types across Europe and other global sites 
within the same climate zones. Our analysis focused on peatlands, floodplains, mixed 
wetlands, and coastal wetlands, providing a comprehensive overview of GHG 
emissions in these critical ecosystems. This comprehensive dataset encompasses a 
broad range of regions and wetland types, providing a more accurate foundation for 
calculating emission factors (EFs). The expanded dataset enables the creation of more 
precise EFs by considering differences in climate regions, vegetation, nutrient levels, 
and management conditions. 

Data were compiled from globally comparable sites and existing literature, 
supplemented by published and unpublished data from WET HORIZONS project 
partners. Literature was identified through systematic searches in Google Scholar, 
Scopus, and Web of Science and complemented by snowballing from relevant 
publications. The goal was to harmonize these data into a coherent and transparent 
collection of emission factors, serving as a basis for further research and validation. 

Emission factors were stratified across various wetland types based on environmental 
variables, including vegetation type, landscape characteristics, hydrology, site history, 
nutrient status, and micrometeorological parameters. We identified current and 
potential GHG profiles under different environmental conditions: with and without 
protection or restoration measures, during and after restoration, for specific restoration 
techniques like passive restoration followed by natural succession, and for sites under 
productive use such as paludiculture.  

The newly compiled dataset includes GHG flux measurements from Mediterranean 
wetlands in Spain, Italy, and France. In total, 69 flux records were identified for this 
bioclimatic region. However, most of these records (50) are derived from ex-situ 
incubations or short-term field measurements rather than annual in-situ flux 
observations. Consequently, 19 records provide field-based annual flux 
measurements suitable for inclusion in the emission factor dataset. While these data 
contribute to the representation of Mediterranean wetlands, they also reflect the limited 
availability of long-term field measurements in this region. Additional datasets were 
incorporated to strengthen the representation of other underrepresented regions and 
wetland types, including 36 flux records from alpine peatlands, 30 from Eastern 
European peatlands, and 157 from continental peatlands. 

The resulting harmonized dataset is provided as an open-access database (Zenodo 
ID 10.5281/zenodo.19219306) together with the present report. Despite the expanded 
coverage, some gaps remain—particularly for non-peatland wetlands, restored 
wetlands, and certain biogeographic regions—which should be considered when 
interpreting emission factors and when applying them in regional or continental 
upscaling exercises. Nevertheless, this database represents a substantial step toward 
improving the consistency and transparency of wetland GHG emission estimates and 
provides a robust basis for future research, monitoring, and mitigation strategies. 
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1 Introduction 
Studying greenhouse gas (GHG) emissions across European wetlands, including peatlands, 
floodplains, and coastal wetlands, is essential for addressing climate change. These ecosystems are 
important in the global carbon cycle, functioning as both sources and sinks for GHGs. Consequently, 
quantifying their emissions across various ecosystem types and levels of naturalness has long been a 
key research priority and remains highly relevant for climate policy and mitigation strategies. 

Peatlands have received particular attention in both research and policy due to their extensive 
distribution, substantial carbon storage capacity, and sensitivity to drainage and land-use change. At 
the same time, other wetland types are increasingly recognized for their climate relevance. Coastal 
wetlands, such as salt marshes, have gained prominence for their high carbon sequestration potential 
alongside co-benefits for coastal protection and biodiversity. Additionally, floodplains and other mixed 
wetlands are being increasingly studied for their intricate hydrological processes and GHG fluxes under 
different environmental conditions. Despite this progress, non-peatland wetlands in Europe are still 
underrepresented in the IPCC Tier 1 default emission factors (EFs) and, consequently, National 
Inventory Reports (NIRs). This gap largely stems from the limited availability of harmonized, long-term, 
and spatially representative data capturing the variability of GHG emissions across these ecosystems. 

To address this limitation, task 2.1 of the WET HORIZONS project compiled a harmonized, open-access 
dataset of GHG fluxes across a wide range of European wetland types. The dataset enables more 
differentiated and accurate assessments of emissions across environmental gradients and management 
conditions, thereby supporting improved wetland management, restoration planning, and climate 
mitigation strategies. By integrating data across ecosystem types and regions, it provides a stronger 
empirical basis for understanding GHG dynamics in European wetlands. 

The dataset is openly accessible via Zenodo (https://zenodo.org/records/12784232) and the Harvard 
Dataverse (https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/NFZPQI), 
under the persistent identifier https://doi.org/10.7910/DVN/NFZPQI. It is intended to serve a broad user 
community, including researchers, practitioners, land managers, and policy makers. By improving data 
availability and representativeness, this initiative supports the refinement of IPCC default EFs and 
facilitates the transition from Tier 1 approaches towards more accurate Tier 2 and Tier 3 methodologies 
in NIRs. Ultimately, the dataset contributes to strengthening the scientific basis for wetland-related 
climate policies and reporting frameworks across Europe. 

2 Methods for data acquisition 
For this deliverable, we employed a meta-synthesis approach to analyze existing research on annual 
GHG emissions from various European wetlands, including peatlands, floodplains, and coastal 
wetlands. Our literature search used specific keyword combinations to gather a comprehensive set of 
relevant studies. The search terms were: (“peatland” OR “bog*” OR “fen” OR “wetland” OR “floodplain”) 
AND (“emission*” AND “annual”) in the abstract. Excluded terms included “tropic*” OR “china” OR 
“subtropic” OR “constructed” in all fields. 

The search was conducted in Scopus and Web of Science. From Scopus, 1223 results were retrieved, 
with 1100 articles screened and 288 deemed relevant. In Web of Science, 1416 results were found; 
after removing duplicates, 273 articles were screened and 111 were considered relevant. After 
deduplication, 386 unique articles remained, of which 81 were selected for data mining based on their 
relevance. We also used a snowballing method to identify additional studies by reviewing references in 
selected articles. Unpublished data from the WET HORIZONS project was included to enhance the 
dataset. Further, collaboration with the sister projects was anticipated, and some data from sister project 
partners were included. The systematic review and data extraction were carried out using ASReview 
LAB, a Python-based tool that utilizes machine learning to streamline the process. Only studies reporting 
GHG emissions over a full measurement year were included to ensure data consistency and accuracy, 
excluding studies that only reported seasonal or partial-year emissions. We included annual data from 
both chamber measurements as well as the Eddy Covariance method. 

 

 

https://zenodo.org/records/12784232
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/NFZPQI
https://doi.org/10.7910/DVN/NFZPQI
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3 Structure 
For building the dataset, we extracted and standardized data from the selected articles, focusing on 
units for GHG emissions as follows: 

• CO2 and CH4 dynamics or carbon export (biomass removal) were expressed in grams of carbon 
per square meter per year (g C m² yr⁻¹). 

• N2O emissions were expressed in grams of nitrogen per square meter per year (g N m² yr⁻¹). 

The extracted data were categorized based on several associated environmental variables related to 
GHG datasets (see Table 1), including: 

• Wetland type: Bog, Fen, Floodplain, Coastal Wetland, Marsh, Mineral Wetland (unspecified), 
Mixed, Palsa/Polygon, Swamp, Transition Wetland, Unspecified 

• Status classification: Drained, Eroding, Forestry Drained, Paludiculture, Pristine, Rewetted, 
Unspecified 

• Regional setting with climate effects: Alpine, Arctic, Atlantic, Black Sea, Central European, 
Continental, Nordic, Non-European 

In varying degrees we were able to extract additional information regarding i.e. the dominant vegetation 
type and related land-use, micrometeorology (soil and air temperature and precipitation), etc. in the 
meta analysis. In cases were those were provided, these data have been included in the dataset to the 
largest extent possible. Some examples of additional information extracted, including the share within 
the entire dataset, include:  

• Vegetation type and land use (75% and 35%) 

• Hydrology (average and standard deviation of reported water table depth) (53%) 

• Site histories (17%) 

• Micrometeorological parameters (13-51%, depending on variable) 

• Soil properties, e.g. nutrient status (3-30%, depending on variable) 

For CO2, this resulted in a dataset with: 

• 670 annual records for Net Ecosystem Exchange (NEE) 

• 122 records for Net Ecosystem Carbon Balance (NECB) 

• 118 entries for carbon export by biomass removal (C exp) 

• 461 records for Ecosystem Respiration (RECO) 

• 336 annual records for Gross Primary Production (GPP) 

Additionally, the meta-analysis provided 1948 entries for CH4 dynamics and 291 for N2O emissions.  

In total, the dataset comprises 3946 unique entries for annual GHG dynamics from various European 
wetlands. At this stage, all subsequent analyses were performed solely on the European data. 
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Table 1: Data, according to main categories, included in this dataset 

Wetland type Number of 
Records 

Status 
classification Number of Records Climatic Setting Number of Records 

Bog 882 Drained 380 Alpine 46 

Fen 860 Eroding 40 Arctic 149 

Floodplain 59 Forestry Drained 185 Atlantic 200 

Coastal Wetland 21 Paludiculture 53 Black Sea 3 

Marsh 28 Pristine 497 Central European 30 
Mineral Wetland 
(unspecified) 15 Rewetted 371 Eastern European 30 

Mixed 29 Unspecified 557 Continental 460 

Palsa / Polygon 51   Nordic 720 

Swamp 18   Mediterranean 19 

Transition Wetland 1   Non-European 450 

Unspecified 132     

4 Snapshot results from the dataset 
In the following, we provide a snapshot overview of the results from the preliminary analysis of the EFs 
for different wetland types and conditions. A more detailed summary (tables 2-4), presenting the EFs 
for bogs, fens, coastal wetlands, floodplains, mineral wetlands and other non-peatland wetlands under 
various classifications regarding their hydrological and land-use status, as well as their regional climatic 
setting is provided in section 7 (appendix) of this report. In this table, not only the means and standard 
error (including number of records) for the different GHGs are reported, but also the related means and 
statistics of critical parameters regarding hydrology, peat depth, and micrometeorological variables. 

4.1 Explanatory power of selected stratification 
We have tested the benefit of more detailed stratification (Wetland Type * Classification * Region * Land-
use) of the GHG dataset as compared to only single (Type, Classification) or double categorization.  For 
both NEE and CH4, model accuracy was improved by adding land-use to the parameters. In this 
occurrence, interaction terms with significance were dominated by double-interactions, including the 
climatic setting of the assessed wetland systems (e.g. Region: Land-use, Wetland Type: Region, or 
Classification: Region).  All four main categories and the Region-interactions explained the variation of 
mean GHG emissions with high significance (p<0.001). An additional test by the inclusion of hydrological 
and meteorological variables (e.g.  mean annual water table depth, soil temperature, peat depth, etc), 
significantly improved the analysis for drivers, and has shown to be relevant for accurate Tier 3 emission 
reporting, but seems to be inappropriate at this stage, as most studies are characterized by a lack of 
accurate reporting for critical environmental conditions, such as water table depth (53% data coverage), 
land-use (35% reported) and micrometeorological parameters (13% - 51% of associated values 
reported, depending on variable).  

4.2 Emission factors by wetland type and classification, 
including those with(-out) protection and restoration 
The emission factors varied significantly across different wetland types and classifications. For instance, 
the mean NEE emissions ranged from -330 g C m2 yr-1 (mixed rewetted wetlands) to 620 g C m2 yr⁻¹, 
with the highest values observed in pristine coastal wetlands. Similarly, the mean CH4 and N2O 
emissions showed distinct patterns, with the highest CH4 emissions (49 g C m2 yr⁻¹) recorded in rewetted 
floodplains and the highest N2O emissions in rewetted bogs (14 g N m2 yr-1). Else, emissions of N2O 
were generally low (figure 1), with the lowest deriving from rewetted bogs used for paludiculture (-6.4 g 
N m2 yr-1) as a result of topsoil removal. 
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Very low (<0.5 or uptake) emissions of CH4 were found for all forestry drained wetlands (figure 2), as 
well as pristine palsa and polygon wetlands. The standard errors indicate the variability within each 
category, and the number of data inputs (n) highlights the robustness of the data for each wetland type 
and classification.  

 

 

 
 

4.3 Emission factors by region 
Regional differences in emission factors were also evident. For example, across wetland types and 
classifications, CO2 emissions were highest in the Black Sea region (figure 3), with mean values of 384 
g C m2 yr⁻¹. However, data scarcity for this region is likely to bias the results. Apart from these values, 
continental wetlands emitted most (214 g C m2 yr⁻¹), while central European (-422 g C m2 yr⁻¹), 
Mediterranean (-256 g C m-2 yr-1), and arctic wetlands (-174 g C m2 yr⁻¹) were sinks of carbon. CH4 
emissions were on average similar across regions, ranging from 7.5 (central European) to 11.4 g C m2 

yr⁻¹ in the Atlantic region, with Mediterranean wetlands showing mean emissions of around 10 g C m-2 

yr-1. When also including wetland type and classification in the analysis, forestry drained arctic fens were 
strong sinks of carbon (-714 g C m2 yr⁻¹), followed by pristine central European floodplains (-493 g C m2 

yr⁻¹) and rewetted continental fens (-203 g C m2 yr⁻¹). 

 

Figure 2: Distribution of emissions for methane (CH4) for wetland types and classification categories, showing 
the distribution of data. Negative values denote net uptake. 

Figure 1: Average N2O emissions for European wetland types according to classification. 
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4.4 Emission factors by land-use category  
(including paludiculture) 

Looking at emission factors by land-use categories without considering other forms of categorization, it 
became evident that all forms of agricultural activities on wetlands led to high (>330 g C m2 yr⁻¹) 
emissions of CO2. These were led by bare soil following the abandonment of peat extraction sites and 
arable land under cultivation (both >600 g C m2 yr⁻¹) and followed by the different management 
intensities of grasslands. In contrast, active peat extraction sites were relatively low emitters of CO2 (160 
g C m2 yr⁻¹). Paludiculture sites have, across all other categories, shown to be larger sinks of carbon 
than pristine sites or rewetted sites without any management or use.  

When accounting for all classification categories, mean NEE emissions ranged from -714 g C m2 yr-1 
(forestry drained arctic fens with forestry activity) to 1360 g C m2 yr⁻¹, with the highest values observed 
in drained Atlantic fens under active grassland management. Similarly, the mean CH4 and N2O 
emissions showed distinct patterns, with the highest CH4 emissions (>50 g C m2 yr⁻¹) recorded in 
rewetted wetlands used for paludiculture and the highest N2O emissions in rewetted peatlands with 
grassland management (>3 g N m2 yr-1). 

4.5 Emission factors during restoration and for specific 
 restoration techniques 
Only 45 entries regarding NEE dynamics could be generated for wetlands across all types, 
classifications, and regional differentiation, during restoration activities or for specific restoration 
techniques. For CH4, this value is with 31 entries even lower. Those values derive from only 6 sites in 
Finland (1 site), Germany (3 sites) and the Netherlands (2 sites). While reported values for GHG 
emissions under restoration of the Finnish site covered different restoration techniques related to 
deforestation of fen peatlands, did the German and Dutch sites focus on water level management by 
either 1) ditch blocking (n=16), subsurface irrigation (n=18) or topsoil management during rewetting 
(n=6). Of all those reported values, 44 represent time series measurements over either 4 or, in two 
circumstances, 6 years. While the two 6-year measurements on different deforestation techniques of 
the Finnish fens clearly showed a reduction of annual CO2 emissions by between 500 to 600 g CO2-C 

Figure 3: Average annual emissions of CO2 per wetland type and region. Negative values denote net uptake. 
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m2 yr-1, was such a trend during or following restoration not obvious for the other data collected.  

Due to the low data coverage and the lack of appropriate similar studies, no robust EFs for wetlands 
during restoration or for specific restoration techniques could be defined at this point. 

5 Short conclusion 
Across all wetland types, sites with intact or improved hydrological conditions showed lower GHG 
emissions than wetlands altered by anthropogenic impacts.  However, the large diversity of wetland 
types, climatic regions and land-uses categories represented in this dataset showed that more detailed 
and differentiated EFs for wetlands are meaningful, due to observed large variations, likely resulting 
from climatic settings as well as differences in soil nutrient status. As an example, drained Atlantic bogs 
emitted on average 224 g CO2-C m2 yr-1, while drained continental bogs emitted on average 706 CO2-C 
m2 yr-1. Another example are floodplains, where Atlantic floodplains under the use of paludiculture only 
emitted a 10th (168 g CH4-C m2 yr-1) of the CH4 emissions observed from floodplains under the use of 
paludiculture in the Continental region (1136 g CH4-C m2 yr-1). Therefore, while a generalization of 
emission factors in fewer categories, as applied in the IPCC guidelines, facilitates reporting exercises 
within the NIRs, the use of more detailed and differentiated EFs across wetland types, climatic regions, 
and management regimes has the potential to greatly improve the accuracy of emission estimates. At 
the same time, the compilation highlights areas where empirical data remain limited for certain wetland 
types, regions, and management conditions, indicating the need for further measurements to strengthen 
the robustness of emission factor development and large-scale upscaling efforts. Expanding 
observational coverage across these systems will further support improved GHG reporting and more 
targeted management and restoration strategies for Europe’s wetlands. 

6 Further development 
The dataset is to be further extended by inclusion of additional entries to strengthen the conclusions. In 
collaboration with the other Sister Projects, all resulting datasets will be merged to form, what we believe, 
the most extensive and complete database about sound GHG EFs for all types of European wetlands in 
all conditions with a as complete geographical distribution as possible. It will be a living document, that will 
be filled with new emerging data to further improve the knowledge base. Not only do we expect the 
accuracy to improve as the dataset grows, but we also expect the number of trade-offs and benefits in 
the GHG profiles to be able to be assessed by managers and policy makers. 

During the compilation activity, it became evident that certain combinations of wetland x classification x 
region x land-use have been underrepresented in research so far. This is in particular true for all types 
of alpine wetlands as well as those located in central or eastern European countries. Further, there still 
are data gaps regarding all types of non-peatland wetlands in all regions. We hope that less-studied 
wetland ecosystems with high relevance to European GHG budgets, such as restored floodplains, 
eroding uphill bogs or the drained and natural peatlands of the Azores Islands in their extreme climatic 
setting will gain more attention in the future. Thereby complementing this dataset with needed records. 

In addition, and as already highlighted in section 3.5, there is a clear lack of data regarding GHG 
emission dynamics during and after restoration activities, including an assessment of the effects of 
certain restoration techniques. However, considering the large amount of wetland restoration activities 
currently planned or performed in various European countries, we hope that those will include GHG 
measurement campaigns to capture the development of biogeochemical cycles for future incorporation 
into this dataset, thus allowing robust analyses and development of EFs.  

Moreover, we hope that further updates of the dataset will be able to include more detailed data 
regarding continuous micrometeorological and soil property related variables. From the meta-analysis 
is got evident, that those critical environmental classifiers are frequently missing or reported in an 
unsatisfactory extend, making subsequent robust analyses of drivers as well as trade-offs and benefits 
in the GHG profiles possible. 

As the dataset is publicly available, we expect it to be highly cited, but also to be used as a database 
for more in-depth research on the drivers for variation in GHG emissions as well as extreme events. 
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Table 2: Bog Emission Factors. All GHG units in m2 yr 

Classificatio
n Region WTD (cm) Peat depth (cm) Air temp (°C) Precipitation 

(mm) Soil temp (°C) NEE RECO GPP CH4 N2O 

Drained Atlantic -66.7 
(±3.3)[n=3] 

151.3 
(±3.9)[n=16] 

9.4 
(±0.2)[n=9] 

955.1 
(±81.6)[n=9] 

 223.7 
(±59.4)[n=15] 

872.1 
(±195.4)[n=8] 

-9.7 
(±234.4)[n=3] 0.5 (±0.5)[n=7] 

0.7 
(±0.6)[n=
4] 

Drained Central 
European 

        2 (±1.2)[n=3]  

Drained Continental -52.3 
(±3.8)[n=31] 

281.5 
(±18.4)[n=26] 

1.6 
(±1)[n=31] 

8.5 
(±23.4)[n=31] 

 705.6 
(±359.2)[n=40] 

2532.2 
(±754.7)[n=28] 

-1800 
(±273.3)[n=26] 

2.3 
(±7.9)[n=45] 

1.6 
(±0.2)[n=
28] 

Drained Non-
European 

-38.5 
(±8.3)[n=4] 4 (±)[n=2] 4.5 

(±0.2)[n=2] 913 (±23)[n=2] 6.8 
(±0.5)[n=2] 216 (±43)[n=2]   0.5 (±0.4)[n=7]  

Drained Nordic  15 (±)[n=2]    -99.6 
(±44.5)[n=4] 

442.3 
(±46.6)[n=5] 

-591.3 
(±43.2)[n=4] 

2.3 
(±0.7)[n=16] 

0.4 
(±)[n=1] 

Eroding Atlantic -26 (±)[n=1] 245.5 
(±4.5)[n=2] 

 12 (±)[n=1]  127.9 (±9)[n=19] 197.4 
(±14.7)[n=19] -165.7 (±7)[n=18] 12.9 (±)[n=1] 0.2 

(±)[n=1] 

Eroding Nordic -12.2 
(±0.3)[n=7] 

241.2 
(±8.8)[n=17] 1 (±)[n=6] 1155 (±)[n=6] 8.2 (±)[n=6] -56.4 

(±2.4)[n=14] 
    

Forestry 
Drained Atlantic         0.5 (±)[n=1]  

Forestry 
Drained 

Central 
European 

        -0.2 (±)[n=1]  

Forestry 
Drained Continental      -215 (±85)[n=2]     

Forestry 
Drained 

Non-
European 

          

Forestry 
Drained Nordic -47.7 

(±2.2)[n=19] 
87.3 
(±9.6)[n=36] 

3.2 
(±0.1)[n=37] 889 (±)[n=1] 5.9 (±)[n=1]  36.9 

(±15.6)[n=32] 
 0.5 

(±0.2)[n=31] 

0.2 
(±0.6)[n=
32] 

Paludi- 
culture Continental -3.6 

(±2.4)[n=17] 15 (±21.6)[n=11] 9.6 
(±0.3)[n=17] 

76.4 
(±33.4)[n=9] 2 (±0.2)[n=4] -227 

(±69.8)[n=19] 58 (±43.2)[n=8] -57 (±36.9)[n=8] 6.3 (±3.1)[n=2] 
-6.4 
(±5.3)[n=
19] 

Pristine Alpine -15 (±5)[n=2]  7.8 
(±0.4)[n=2] 

1296 
(±163)[n=2] 

 -54 (±29.6)[n=2] 729.5 
(±83.5)[n=2] 783 (±54)[n=2] 4.8 (±0.4)[n=2]  

Pristine Arctic   -8.8 
(±1.6)[n=15] 

319.3 
(±35.1)[n=15] 

3.9 
(±0.8)[n=15] -33.3 (±4.6)[n=2] 196.5 

(±134.3)[n=17] 
1344.3 
(±12.3)[n=2] 19.4 (±)[n=1]  
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Pristine Atlantic -4.4 
(±0.8)[n=2] 35 (±)[n=18] 1.6 

(±0.2)[n=25] 
227.9 
(±123.8)[n=21] 

1.3 
(±0.3)[n=21] 

-37.6 
(±1.7)[n=22] 

244.7 
(±12.2)[n=19] 21.4 (±86.4)[n=1] 6.7 

(±2.1)[n=11] 

0.2 
(±0.9)[n=
3] 

Pristine Central 
European -24.4 (±)[n=1]  5.5 

(±2.3)[n=3] 
     7.8 (±1.3)[n=1]  

Pristine Continental -7.3 
(±1.5)[n=3] 35 (±)[n=2] 1.4 (±1)[n=3]  11.5 

(±0.4)[n=2] 
-14.5 
(±51.4)[n=4] 725.5 (±14)[n=2] -691.4 (±26)[n=2] 1.1 (±3.6)[n=1] (±)[n=2] 

Pristine Non-
European 

-22.9 
(±3.3)[n=3] 

445.8 
(±129.3)[n=12] 

2.4 
(±0.6)[n=4] 

539.6 
(±49.3)[n=25] 

9.8 
(±1.3)[n=1] 

-52.4 
(±9.5)[n=17] 

44.9 
(±34.5)[n=18] 

57.2 
(±36.3)[n=15] 

7.2 
(±1.9)[n=36]  

Pristine Nordic -6.3 
(±1.6)[n=18] 

363.3 
(±45.8)[n=9] 

2.8 
(±0.8)[n=17] 

56.2 
(±89.9)[n=6] 

6.9 
(±0.7)[n=3] 

-33.7 
(±7.3)[n=26] 

263.7 
(±99.5)[n=3] -575 (±)[n=1] 5.7 

(±0.9)[n=44] 

0.1 
(±0.8)[n=
5] 

Rewetted Arctic -7.5 
(±2.5)[n=2] 

    -86.3 
(±28.8)[n=3] 

    

Rewetted Atlantic -14.5 
(±7.6)[n=4] 

96.5 
(±16.6)[n=34] 

8.9 
(±0.5)[n=14] 

113.8 
(±48.3)[n=14] 

 -56.2 
(±24.3)[n=45] 

446.4 
(±64.7)[n=14] 

-258.5 
(±134.4)[n=14] 

7.2 
(±0.9)[n=24]  

Rewetted Central 
European 

        3.6 (±2.4)[n=2]  

Rewetted Continental -5.8 
(±3.2)[n=24] 6 (±)[n=2] 9.8 

(±0.2)[n=7] 
1272.9 
(±1.3)[n=13] 

 71.5 
(±192.0)[n=70] 

452.8 
(±282.8)[n=30] 

-182.4 
(±420.4)[n=26] 

13.2 
(±25.3)[n=70] 

14.5 
(±)[n=1] 

Rewetted Non-
European 

-14.1 
(±3.6)[n=26] 289 (±36.3)[n=1] 8.2 

(±0.6)[n=1] 
177.7 
(±58.8)[n=22] 

 48.8 
(±38.5)[n=31] 

513.5 
(±52.7)[n=11] 

465 
(±64.6)[n=11] 7 (±1.3)[n=23]  

Rewetted Nordic  2 (±)[n=8] 3.9 
(±0.4)[n=9] 

697.2 
(±2.8)[n=9] 

 -21.5 (±)[n=1] -47.5 (±)[n=1]  -18.7 
(±4.4)[n=1]  

Unspecified Arctic 16.4 
(±2.3)[n=27] 

 -4.3 
(±0.4)[n=28] 

389.5 
(±24.9)[n=27] 

8.8 
(±0.8)[n=28] 

   7.2 
(±2.1)[n=34]  

Unspecified Atlantic 4.1 
(±2.7)[n=6] 

 5.8 (±)[n=1] 248 (±)[n=1] 7.7 
(±0.4)[n=2] 

   3.4 (±0.9)[n=7]  

Unspecified Continental 5 (±)[n=1]  8.6 (±)[n=1] 1127 (±)[n=1]     5.3 (±)[n=1]  

Unspecified Non-
European 

27.4 
(±2.7)[n=54] 

 1.3 
(±0.5)[n=53] 

81.1 
(±19.9)[n=53] 

11.2 
(±0.4)[n=14] 

   8.5 
(±1.3)[n=73]  

Unspecified Nordic 14.7 
(±1.7)[n=44] 

 1.2 
(±0.3)[n=39] 

628.6 
(±33.5)[n=47] 

8.8 
(±0.2)[n=1] 

   6.4 
(±0.9)[n=48]  
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Table 3: Fen Emission Factors. All GHG units in m2 yr 

Classification Region WTD (cm) Peat depth (cm) Air temp (°C) Precipitation 
(mm) 

Soil temp 
(°C) NEE RECO GPP CH4 N2O 

Drained Alpine -52 (±8)[n=2] 6 (±)[n=2]  72 (±)[n=1]  212.5 
(±95.5)[n=2] 

455.5 
(±21.5)[n=2] 

1987 
(±59)[n=2]  243 (±74)[n=2] 1775 

(±155)[n=2] 

Drained Atlantic -41.6 
(±7.9)[n=11] 11 (±5.8)[n=4] 8.4 

(±0.3)[n=11] 
739.8 
(±36.3)[n=11] 

 299.5 
(±177.4)[n=11] 

841.1 
(±213.6)[n=7] 

 1629.5 
(±236.2)[n=2] 55 (±35)[n=2] 1566.5 

(±56.5)[n=2] 

Drained Black Sea -56.7 
(±14.5)[n=3] 12 (±)[n=3] 8.5 

(±0.3)[n=3] 
276.9 
(±72.1)[n=3] 

 384.3 
(±139.3)[n=3] 

 1389 
(±169.2)[n=3] 

 -117.3 
(±41.3)[n=3] 

Drained Central 
European 

          

Drained Continental -5.9 
(±2.2)[n=92] 

88.1 
(±8.4)[n=27] 9 (±0.2)[n=6] 746.5 

(±18.2)[n=6] 1.3 (±)[n=2] 455.3 
(±572.7)[n=122] 

2349.5 
(±741.3)[n=48] 

-1896.4 
(±800.4)[n=48] 

3.22 
(±6.52)[n=87] 

-192.2 
(±123.3)[n=43
] 

Drained Non-
European 

          

Drained Nordic  63.7 
(±4.7)[n=3] 

3.6 
(±1.2)[n=2] 

  18.5 
(±49.6)[n=3] 462 (±92)[n=2] 1364 

(±124)[n=2]  318 (±34)[n=2] -1217 
(±69)[n=2] 

Eroding Continental -27.5 
(±1.5)[n=2] 25 (±)[n=2] 7.1 

(±0.2)[n=2] 628 (±74)[n=2]  -21 (±57.3)[n=2]     

Eroding Non-
European -2 (±)[n=1] 3 (±)[n=1] 1 (±)[n=1] 225 (±)[n=1] 1 (±)[n=1] -9 (±)[n=1]     

Forestry 
Drained Arctic -5 (±)[n=2]  4.2 

(±0.5)[n=2] 
1316.5 
(±79.5)[n=2] 

 -714 (±1)[n=2]  571 (±2)[n=2]  -1285 
(±12)[n=2] 

Forestry 
Drained Atlantic           

Forestry 
Drained Nordic -41.8 

(±1)[n=26] 15 (±)[n=1] 5.6 
(±0.2)[n=24] 

632.7 
(±2.3)[n=24] 

 119.9 
(±57.3)[n=24] 

 158.2 
(±22.8)[n=3] 

 116.3 
(±76.3)[n=24] 

Paludiculture Atlantic -2 
(±0.6)[n=4] 1 (±)[n=4] 8.6 

(±0.9)[n=4] 
787.5 
(±18.8)[n=4] 

 -44.3 
(±39.3)[n=4] 

214 
(±24.9)[n=4] 

   

Paludiculture Continental -3.5 
(±2.5)[n=6] 5 (±)[n=6] 8.5 

(±0.2)[n=6] 651 (±76.3)[n=6]  -13.5 
(±38.5)[n=6] 

244.2 
(±72.9)[n=6] 

245.5 
(±38.1)[n=6] 

  

Pristine Alpine -27.6 
(±)[n=1] 3 (±)[n=3] 4.8 

(±0.3)[n=3] 
1824.5 
(±131.6)[n=3] 

 13.3 
(±62.9)[n=10] 

1010.4 
(±611.8)[n=4] 

-1172.1 
(±136.1)[n=4] 

8.17 
(±3.76)[n=7] 

1172.2 
(±68.6)[n=4] 

Pristine Arctic 1.5 
(±1.5)[n=2] 

 -9.2 
(±2.4)[n=4] 26.3 (±)[n=1] 8.9 (±)[n=1] -64.1 

(±64.5)[n=4] 
  3 (±)[n=1]  

Pristine Atlantic -17 (±)[n=2] 38 (±)[n=2] 1.2 (±)[n=2] 685 (±)[n=2]  -119 (±)[n=1] -14.2 (±)[n=1]  7.8 (±1.3)[n=1]  
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Pristine Central 
European 

  4 (±)[n=1]      1.1 (±3.6)[n=1] (±)[n=2] 

Pristine Continental -4 (±)[n=2] 7 (±)[n=1] 6.8 (±)[n=2] 997.4 (±)[n=1] 7.7 (±)[n=1] 110.5 
(±82.6)[n=8] 

760.5 
(±67.6)[n=8] 

-878.3 
(±102.9)[n=8] 

22.0 
(±12.9)[n=3]  

Pristine Non-
European 

-12.4 
(±4.6)[n=28] 

232.5 
(±67.5)[n=4] 

-0.2 
(±1)[n=29] 

673.2 
(±11.9)[n=16] 

12.1 
(±0.6)[n=9] -35.5 (±2.4)[n=7]   5.7 

(±0.9)[n=44] 
0.1 
(±0.8)[n=5] 

Pristine Nordic -5.2 
(±1.6)[n=47] 

239.2 
(±29.3)[n=12] 

0.5 
(±0.3)[n=34] 

55.1 
(±17.9)[n=18] 

5.7 
(±0.7)[n=12] 

-61.4 
(±7.5)[n=34] -11 (±)[n=1]    

Rewetted Atlantic -12.8 
(±5.5)[n=15] 

43.8 
(±5.2)[n=4] 

7.3 
(±0.4)[n=13] 

853.3 
(±37.6)[n=13] 

 33.2 
(±8.2)[n=14] 133 (±)[n=1]  7.2 

(±0.9)[n=24]  

Rewetted Continental -1 
(±3.4)[n=29] 

352.2 
(±34.4)[n=23] 

8.8 
(±0.2)[n=13] 

759.4 
(±43.1)[n=16] 9.1 (±)[n=2] -202.9 

(±523.0)[n=62] 
1122.7 
(±571.8)[n=12] 

-1364.2 
(±334.1)[n=11] 

43.4 
(±87.2)[n=53]  

Rewetted Nordic 16.3 
(±8.7)[n=14] 1 (±6.3)[n=12] 6.7 

(±0.3)[n=14] 
682.6 
(±29.4)[n=14] 

 -177.9 
(±1.3)[n=14] 

 268.7 
(±75.5)[n=6] 

16.7 
(±7.3)[n=2] 14.5 (±)[n=1] 

Unspecified Alpine   2.8 
(±0.5)[n=2] 

1995 
(±195)[n=2] 

    7 (±1.3)[n=23]  

Unspecified Arctic -2.3 
(±3.1)[n=24] 

 -7.8 
(±0.6)[n=31] 

343.9 
(±26.6)[n=28] 

1.6 
(±1.2)[n=12] 

   -18.7 
(±4.4)[n=1]  

Unspecified Atlantic 32.7 (±)[n=1]    11.1 
(±)[n=1] 

   7.2 
(±2.1)[n=34]  

Unspecified Continental 28 
(±13.3)[n=3] 

 6.5 (±)[n=2] 1259 (±)[n=2]     3.4 (±0.9)[n=7]  

Unspecified Non-
European 

9.7 
(±1.7)[n=134
] 

 -2.3 
(±0.3)[n=129] 

757.8 
(±14.4)[n=132] 

1.6 
(±0.5)[n=23] 

   5.3 (±)[n=1]  

Unspecified Nordic 6.8 
(±1.3)[n=77] 

 0.7 
(±0.2)[n=61] 

512.1 
(±19.7)[n=63] 

6.6 
(±0.8)[n=7] 

   8.5 
(±1.3)[n=73]  
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Table 4: Non-Peatland Emission Factors. All GHG units in m2 yr 

Type Classificat
ion Region WTD (cm) Peat depth 

(cm) Air temp (°C) Precipitation 
(mm) 

Soil temp 
(°C) NEE RECO GPP CH4 N2O 

Coastal 
wetland Pristine Atlantic -11 (±)[n=1] 15 (±)[n=1]    62 (±)[n=1]     

Coastal 
wetland Pristine Nordic  5 (±)[n=2]         

Coastal 
wetland Rewetted Continental 1.4 

(±11.2)[n=5] 2 (±)[n=4] 18 (±)[n=3]        

Coastal 
wetland 

Unspecifie
d Atlantic           

Coastal 
wetland 

Unspecifie
d Continental           

Coastal 
wetland 

Unspecifie
d 

Non-
European 6 (±4)[n=2]   865 (±)[n=2] 1.5 

(±0.2)[n=2] 
     

Floodpl
ain Drained Central 

European 
 3 (±)[n=2] 8.5 

(±0.6)[n=2] 
649.5 
(±63.5)[n=2] 

 -29.5 (±1.5)[n=2]     

Floodpl
ain Drained Continental -82 (±)[n=6]  1 (±)[n=6] 49 (±)[n=6]     158.8 

(±177.8)[n=6]  

Floodpl
ain 

Paludicult
ure Atlantic -5.7 

(±1.9)[n=15] 
 8.5 

(±0.5)[n=15] 
749 
(±22.3)[n=15] 

8.9 
(±0.4)[n=15] -12 (±193.5)[n=9]  296.7 

(±149.3)[n=3] 
168.1 
(±144.7)[n=9] 

-179 
(±79.4)[n=9
] 

Floodpl
ain 

Paludicult
ure Continental 1.2 

(±3.9)[n=8] 4 (±)[n=6] 8.5 
(±0.2)[n=6] 

651 
(±76.3)[n=6] 

 -53.5 
(±13.8)[n=8] 

  1135.7 
(±21.7)[n=2] 

-12.8 
(±25.5)[n=2
] 

Floodpl
ain Pristine Central 

European -27 (±)[n=1]     -493.3 
(±45.2)[n=6] 

  1375 
(±59.6)[n=6] 

-1868.3 
(±79.9)[n=6
] 

Floodpl
ain Pristine Continental      662.8 

(±393.7)[n=5] 
    

Floodpl
ain Rewetted Atlantic -17.2 

(±8.3)[n=5] 9 (±9)[n=2] 9.6 
(±0.4)[n=2] 774 (±24)[n=2]  237.3 

(±194.6)[n=4] 
  16 (±15)[n=2] -159 

(±)[n=1] 

Floodpl
ain Rewetted Nordic 2.8 

(±11.3)[n=12] 
85 
(±1.6)[n=12] 

7.2 
(±0.2)[n=12] 

669.3 
(±34.7)[n=12] 

 -198.3 
(±116.6)[n=12] 

  745.5 
(±11.6)[n=12] 

-943.8 
(±164.3)[n=
12] 

Marsh Pristine Central 
European 

          

Marsh Unspecifie
d Arctic 2.4 

(±4.9)[n=4] 
 -12.4 (±)[n=4] 18.5 (±6.5)[n=4] 4.2 (±)[n=1]      
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Marsh Unspecifie
d 

Non-
European 

2.5 
(±1.4)[n=4] 

 6 (±)[n=1] 944 (±)[n=1] 9.4 
(±0.5)[n=3] 

     

Marsh Unspecifie
d Nordic -6 (±5.4)[n=1]          

Mineral Pristine Arctic 3 (±5)[n=2]  -1.6 
(±1.3)[n=15] 

32.5 
(±34.5)[n=13] 

5.2 
(±0.7)[n=1] 

   1.7 (±0.3)[n=13] 1.6 (±)[n=1] 

Mixed Drained Continental -22 
(±4.3)[n=6] 

 8.5 (±)[n=6] 663 (±)[n=6]  45 (±55.2)[n=6]   1371.7 
(±197.2)[n=6] 

-923.3 
(±143.6)[n=
6] 

Mixed Rewetted Continental  2 (±)[n=5]    -329.7 
(±62.5)[n=3] 

  886.3 
(±18.9)[n=3] 

-1215.7 
(±49.5)[n=3
] 

Palsa / 
Polygon Pristine Arctic      -82 (±)[n=1]     

Palsa / 
Polygon Pristine Nordic -35 (±)[n=2] 3 (±)[n=1] -2.6 

(±0.1)[n=21] 
681.3 
(±8.3)[n=2] 

7.9 
(±0.4)[n=9] -1.9 (±17.4)[n=4] -1 

(±)[n=1] 
 3.7 (±0.9)[n=2] 

45 
(±24.3)[n=1
3] 

Palsa / 
Polygon 

Unspecifie
d Arctic 6.7 

(±6.7)[n=3] 
 -2 (±1.5)[n=1] 21.5 

(±12.4)[n=1] 9.9 (±4)[n=3]      

Palsa / 
Polygon 

Unspecifie
d 

Non-
European 13 (±7)[n=2]  -3.9 (±)[n=1] 585 (±)[n=1] 8.9 

(±0.6)[n=2] 
     

Palsa / 
Polygon 

Unspecifie
d Nordic 3.9 

(±1.7)[n=7] 
 -0.7 

(±0.1)[n=11] 
329.3 
(±18.9)[n=11] 

6.9 
(±0.5)[n=2] 

     

Swamp Unspecifie
d Arctic   -1.1 (±)[n=4] 53 (±)[n=4]       

Swamp Unspecifie
d Atlantic -2 (±)[n=1]    8.4 (±)[n=1]      

Swamp Unspecifie
d 

Non-
European 

29.5 
(±3.2)[n=13] 

 0.3 
(±0.9)[n=11] 

838.6 
(±13.4)[n=11] 

      

Transiti
on Drained Nordic      122.7 (±)[n=1]     
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