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• Methane (CH4) is a potent greenhouse gas with 28-34 
times the global warming potential of carbon dioxide1.

• CH4 is produced in wetlands globally, including the Arctic.
• The Arctic is warming at least two times faster than the 

rest of the world2.
• Climate warming leads to permafrost thaw, releasing 

previously stored carbon, expanding wetlands, and 
increasing lateral movement of water and carbon 
throughout the landscape.

To what extent is methane production controlled by 
lateral carbon transport across a thaw gradient?

• Stordalen Mire, in Arctic Sweden (68.20°N, 19.03°E).
• 60 cm collars were installed next to control plots to 

eliminate the lateral movement of water, and therefore 
dissolved carbon species through the ground.

• Plots were located along a thaw transect, including a 
recent thaw front and a riparian zone of a nearby lake.

• For porewater CH4 samples, a steel tube was used to 
collect porewater followed by a headspace equilibrium 
technique (Righthand picture).

• Headspace gas was analyzed on a gas chromatograph with 
an FID detector at the Abisko Scientific Research Station.

• Dissolved Organic Carbon (DOC) and Specific UV 
Absorbance (SUVA254) porewater was filtered through a 
pre-ashed 0.45 um filter and acidified with 2 M HCL.

• For Dissolved Inorganic Carbon (DIC) 25 mL of porewater 
was stored and acidified.

• For CO2 and CH4 fluxes, chambers were placed over 
control and mesocosm sites and measured using a 
portable GC analyzer (LICOR).
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• Analyze DIC concentrations in porewater to enhance 
understanding on carbon dynamics across a thaw gradient 
both in the absence and presence of lateral transport.

• Calculate vertical CH4 and CO2  fluxes from LICOR data to 
supplement porewater CH4  results.

Next Steps
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Control Mesocosm
Figure 2: DOC concentrations at the thaw 
front and riparian zone for control plots and 
mesocosm sites. Concentrations were 
lower at control plots in riparian zone 
(p=0.03) and thaw front (p<0.01). 
Concentrations did not differ between 
ecosystem types (p=0.9). Difference letters 
indicate significant differences (p <0.05).

• Within the thaw zone, there were lower concentrations of 
CH4 in the mesocosms than the controls, however there 
was no difference in the riparian zone.

• Lower DOC concentrations were found in the control plots 
than mesocosm plots in both the thaw front and riparian 
zone, potentially due to dilution in the control plots.

• The lower SUVA254 values found at the mesocosm plots of 
both the thaw front and riparian zone indicate higher bio-
availability of the DOC in mesocosm plots.

• DOC was less biodegradable in the thaw front than the 
riparian zone.

• There was no observed correlation between CH4 and DOC.
• Overall, despite the higher concentrations and bio-

availability of DOC found in mesocosm plots, CH4 was 
observed to be higher in control plots at the thaw front. 
These results suggest that DOC is not the primary control 
on CH4 production in soils, and that dissolved CH4 may be 
transported to the thaw front.

Conclusion
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Figure 3: DOC concentrations compared to 
CH4 concentrations in thaw front and 
riparian sites. There is no correlation 
between DOC and CH4 concentrations at 
either ecosystem type.

Figure 4: SUVA254 values at the thaw 
front and riparian zone for control plots 
and mesocosm sites. Values were higher 
at control plots in the riparian zone 
(p=0.02) and thaw front (p=0.02). 
SUVA254 was not different between the 
riparian zone and thaw front (p=0.3). 
Difference letters indicate significant 
differences (p <0.05).

Figure 1: CH4 concentrations at the thaw front 
and riparian zone for control plots and 
mesocosm sites. Control plots had higher 
concentrations at the thaw front (p<0.01), and 
no difference between plots in the riparian 
(p=.09). Concentrations were higher in the 
riparian zone than the thaw front (p<0.001). 
Difference letters indicate significant 
differences (p <0.05).

Results: CH4 and Carbon dynamics differ with the lateral flow.

Thaw Gradient PC: McKenzie Kuhn

Conceptual Diagram
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