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TITLE: Vegetation controls on carbon, water, and energy dynamics with implications for permafrost thaw

ABSTRACT BODY: Changes in ecosystem structure and function characterized by climate induced
alterations in vegetation communities will exert strong influence on the fate of permafrost carbon via controls
on surface energy partitioning. These controls are likely to occur both directly through changes in ground heat
fluxes and indirectly through climate feedbacks associated with changes in albedo and evapotranspiration.
Larch forests of northeastern Siberia constitute the largest ecosystem type underlain by continuous
permafrost and therefore warrant considerable attention in this regard. 

Here we report observations of carbon, water, and energy fluxes made using the static chamber method for
three understory vegetation communities in a mature northeastern Siberian larch forest. We find that carbon
and water fluxes tend to increase in magnitude with NDVI, with carbon fluxes exhibiting net uptake during the
growing season in vegetation communities dominated by deciduous shrubs. Communities characterized by a
combination of evergreen and deciduous shrubs and mosses, or by lichens we find lower water fluxes and
carbon neutrality. In the case of lichens, water fluxes are low while surface and soil temperatures as well as
thaw depths are relatively high. These results illustrate the potential for vegetation to influence permafrost
dynamics through controls on surface energy partitioning. While our results stem from a relatively small
spatial scale, they are a relevant analog for large-scale shifts in arctic and boreal vegetation communities as
well as changes in successional dynamics associated with changing disturbance regimes, particularly fire. 
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