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Soil pore water collection at the three stages of the gradient show the largest
variability (pH, conductivity, [DOC], and [Fe]) at Intermediate
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 Intermediate is the key step in the permafrost degradation process : location of 
highest variability (elevation, soil water content, Thaw depth, pH, conductivity, 
[DOC], [Fe])

 Hydrology drives the type of bond between iron and organic carbon in the soil 
 When soil water content increases, redox conditions become reductive resulting in 

the dissolution of Fe-DOC complexes. Newly formed amorphous Fe oxides offer sites 
on which DOC can be adsorbed.  

 When the bond between iron and DOC changes, DOC is highly vulnerable to 
mineralization

 How does the nature of the link between iron and carbon affect the vulnerability of 
carbon to mineralization when these Fe-DOC end up in rivers and may undergo 

photodegradation?
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Identification of three stages of permafrost degradation (intact, intermediate, fully degraded permafrost) using geophysics and remote sensing
techniques

Changing water saturation

Changing soil redox conditions

Permafrost thaw

~ 30-80% soil OC stabilized by 
interactions with mineral

elements (e.g. Fe)[3,4]

↑ OC vulnerability
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Climate change causes permafrost thaw, altering the physicochemical 
conditions of Arctic soils, potentially emitting greenhouse gases

Study case of a permafrost degradation gradient in Stordalen mire in 
late summer of 2021 (Abisko, Sweden) 
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Geochemical modeling to confirm dissolution of Fe-
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 Do hydrological and topographical variations resulting from permafrost thaw 
induce co-solubilization of iron and carbon?
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