
Greenhouse gases flux data   

When using these data, please cite: 

Mainka, M.; Bakker, L.; Maier, A.; Ruethers, J.; Bakke Westergaard, K.; Fior, S.; Frossard, A.; 
Griepentrog, M.; Van de Broek, M.; Wilken, F, Döterl, S.; Alexander, J.; Magnabosco, C. 
(2025): Arc�c Greening Database. v 0.1. GFZ Data Services. 
htps://doi.org/10.5880/fidgeo.2025.074  

Introduc�on 
In this data sheet all measured greenhouse gases flux data per soil plot are shown. These data 
entail the plot id, site id, average carbon dioxide (CO2) fluxes under light and dark conditions 
and average methane (CH4) fluxes, under light and dark conditions. 
 
Table 1. General informa�on 

project_name   ETH+ Arc�c Greening 
crea�on_date 2025-01-15 
last_modifica�on_date 2025-03-05 
sampling_period  2022-07-09 – 2023-08-09 
creator  Annina Maier 
contact_1  annina.maier@usys.ethz.ch 
contact_2 sdoeterl@usys.ethz.ch 
number_samples  43 
processing_status   ongoing 
upload_status  ongoing 

 
Table 2. Variable overview 

variable explana�on unit 
plot_id plot_id of a respec�ve observa�on - 
CO2_mean_dark Average CO2 flux under dark condi�ons, averaged over 

2 – 3 replicate measurements within a soil plot 
mol m-2 h-1 

CO2_sd_dark Standard devia�on of CO2 flux under dark condi�ons, 
over 2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CO2_SE_dark Standard error of CO2 flux under dark condi�ons, over 
2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CH4_mean_dark Average CH4 flux under dark condi�ons, averaged over 
2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CH4_sd_dark Standard devia�on of CH4 flux under dark condi�ons, 
over 2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CH4_SE_dark Standard error of CH4 flux under dark condi�ons, over 
2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CO2_mean_light Average CO2 flux under light condi�ons, averaged over 
2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CO2_sd_light Standard devia�on of CO2 flux under light condi�ons, 
over 2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 
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CO2_SE_light Standard error of CO2 flux under light condi�ons, over 
2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CH4_mean_light Average CH4 flux under light condi�ons, averaged over 
2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CH4_sd_light Standard devia�on of CH4 flux under light condi�ons, 
over 2 – 3 replicate measurements within a soil plot 

mol m-2 h-1 

CH4_SE_light Standard error of CH4 flux under light condi�ons, over 
3 – 4 soil plot measurements 

mol m-2 h-1 

 

Methods 

Sample processing 
All greenhouse gas fluxes were measured in situ, except for the Pyramiden loca�on, which 
was measured ex situ. 

Greenhouse gas fluxes 
In situ soil fluxes of CO2 and CH4 were measured with a microportable greenhouse gas analyser 
(Los Gatos Research - or ABB microportable gas analyzer (GLA131-GGA, Quebec, Canada)). To 
measure the CO2 and CH4, PVC base collars of 11 cm height and 10 cm diameter were driven 
into the soil up to 10 cm and covered by an air�ght transparent acrylic glass respira�on 
chamber with the same dimensions. If the ground was too shallow, the PVC base collar was 
changed to one with a lesser height to have 1 cm of collar above the soil. The con�nuous 
measurements were taken for 5 mins in light condi�ons. The measurement of the dark CO2 
flux was done by covering the transparent chamber with a blacking out fabric for 10 min prior 
to the 5 min of con�nuous measurements. Gas fluxes were then calculated with the ideal gas 
law and regression of concentra�on against �me in R version 4.2.0, using the gasfluxes 
package version 0.4-4 (Fuss, 2024).  
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