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The impact of winter warming
 on arctic-boreal gas-exchange



The Arctic is changing rapidly
fast warming

changes in rain- and snowfall patterns
more frequent extreme weather events
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winters: largest future changes 



focus on wintertime processes
improve representation in LPJ-GUESS
carbon source or sink?

Aim



new, dynamic snow scheme

Improved snow dynamics

Observed and modelled snow insulation capacity.

warmer soil temperatures
closer to observations 

improved permafrost extent
compared to literature
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allow cold-season carbon fluxes 
during winter and shoulder periods

influenced annual net carbon fluxes
lower summer NPP
increased winter C uptake

2 Natali et al. 2019

3 Pongracz et al. 2021



past present future

permafrost-carbon feedback
changes in snow depth and snow cover extent             albedo

higher soil temperature            impact on C fluxes



focus on snow-soil-vegetation interaction

improved snow dynamics in LPJ-GUESS

evaluate the potential permafrost carbon feedback
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Thank you !


