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Arctic soil organic matter under climate change:
a key component for environmental processes

Agnan Y., Alexis M.A., Kohli A., Parlanti E., Derenne S., Sourzac M., Anquetil D., Obrist D., Castrec-Rouelle M.
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SOIL ORGANIC MATTER IN THE ARCTIC
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storage (0-3 m):

0.1-30 kg m2
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Arctic/subarctic soils
(~1700 PgC)

1/3 of the global surface soil organic carbon is stored in the Arctic. ‘




SOIL ORGANIC MATTER IN THE ARCTIC

ARCTIC
200

atmosphere
(~800 Pg,)

| permafrost

Soil organic carbon
storage (0-3 m):

0.1-30 kg m2

active layer

T "

30-50 kg m=2
50-100 kg m2
100-260 kg m2

Arctic/subarctic soils
(~1700 PgC)

1/3 of the global surface soil organic carbon is stored in the Arctic.

Permafrost environments represent two times the atmospheric
carbon pool resulting from a long-term vegetation accumulation.




Schuur & Mack, 2018, Annu. Rev. Ecol. Evol. Syst.
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SOIL ORGANIC MATTER ORIGIN? | | WEEK

Arctic tundra and subarctic taiga constitute
the main biomes in the high latitudes.

Vegetation plays a key role in the soil organic
matter quality (carbon/nitrogen composition).
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STUDY AREAS

Abisko Research Stai‘oh (Sweden)v |
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Toolik Field Station (Alaska, USA)
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SAMPLING AND ANALYTICAL METHODS

ARCTIC
201

organic horizons
OC > 30%

proxy of dissolved
organic matter
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Quantification:
C content

N content

EA analyzer

Characterization:

functional groups
13C NMR

Quantification:
DOC concentration
DTN concentration
DOC analyzer



BULK ORGANIC MATTER
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microbial biomass Different organic nitrogen compositions ‘

production? in soil link to distinct processes?
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2.7 — DOC 4.4
(C/ N ) extractable mg 8ot mg 8ot (C/ N ) extractable
22 0.13 — DTN 0.24 17
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EXTRACTABLE ORGANIC MATTER
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Different dissolved organic matter compositions
result from distinct microbial metabolisms? ‘
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Toolik
(Alaska, USA)

anabolism
(microbial biomass production)
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PERSPECTIVES FOR CONTAMINANT DYNAMICS | | . WEEK
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DOC partly promotes metal extractability.
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What is the influence of permafrost thawing on the metal transfer?
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