( j Investigating the role of changing permafrost hydrology on carbon
and nutrient fluxes using very-high resolution remote sensing and
LLandsense geochemical techniques (Stordalen, Sweden) B UCLouvain

European Research Council

Eléonore DU BOIS DAISCHE%, Francois JONARD?, Sébastien LAMBOT!, Kristof VAN OOST, < P |_|EGE
i Veerle VANACKER?!, Maélle VILLANIY, Maxime THOMAS?, Catherine HIRST?, Sophie OPFERGELT? % universite
,-"e"rc Wi IEarth and Life Institute, Université catholique de Louvain, Louvain-la-Neuve, Belgium
‘--" 2Earth Observation and Ecosystem Modelling Laboratory, SPHERES Research Unit, Université de Liege, Liege, Belgium
AR AL C_ﬂtﬂlﬂ 3Department of Earth Sciences, Durham University, Durham, United Kingdom n S

*email: eleonore.dubois@uclouvain.be

Established by the European Commission

FREEDOM TO RESEARCH

Climate change causes permafrost thaw, altering the physicochemical Study case of a permafrost degradation gradient in Stordalen mire in
conditions of Arctic soils, potentially emitting greenhouse gases late summer of 2021 (Abisko, Sweden)
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= Do hydrological and topographical variations resulting from permafrost thaw
induce co-solubilization of iron and carbon?

ldentification of three stages of permafrost degradation (intact, intermediate, fully degraded permafrost) using geophysics and remote sensing
techniques
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Soil pore water collection at the three stages of the gradient show the largest Geochemical modeling to confirm dissolution of Fe-
variability (pH, conductivity, [DOC], and [Fe]) at Intermediate DOC complexes under wetter conditions and fate of
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Take home messages and perspectives

> 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
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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
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