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Peat surface temperature acts as a master variable driving non-linear terrestrial biogeochemical, ecohydrological,
and micrometeorological processes, inducing short-lived extremes or spatially isolated events across heterogeneous
peatland surfaces. Changes to ecosystem structure such as canopy removal may change the temperature extremes
and spatio-temporal location of these non-linear processes. In order to understand the impact of structural distur-
bances on peat surface thermal regimes, we simulate how different ecosystem structural layers (i.e. tree layer, lower
vascular layer, bryophyte layer, micro topography) influence the spatial and temporal variability of peatland sur-
face temperatures on a carbon rich forested peatland system. Simulations of peat temperatures are validated using
more than 1.9 million peat surface temperature measurements across a 10 m2 area of peatland under un-disturbed,
trees removed, and lower vascular vegetation removed conditions (through the use of Fibre Optic Distributed Tem-
perature Sensing Technology). The simulations of peat temperature using different structural complexity allows us
to determine how ecosystem layers may simplify or complicate surface thermal patterns and promote or dampen
temperature extremes. Our study provides important insight into spatial and temporal variability in peatland bio-
geochemical functioning and the production of hot spots or hot moments in peatland carbon storage or export.


