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Northern peatlands are globally significant carbon stores that serve a number of hydrological,

ecological and biogeochemical functions on the landscape, in close association with their water

table (WT) position. While generally considered resilient to disturbance, thanks to autogenic

feedbacks that regulate the WT, previous work suggests that not all peatlands are equal in this

regard. That is, this ecohydrological resilience may vary with peatland depth and catchment size.

There appear to be thresholds of peat depth, after which there are significant shifts in resilience,

including the susceptibility of the WT falling below the peat profile and greater depths of burn

from wildfire.

 

We investigated the role of factors at the peatland to catchment scale on WT behaviour across a

continuum of peatland and catchment sizes on the Boreal Shield. While the mean WT depth was

not associated with any such factors, WT variability was greater in shallower peatlands, with the

effect more pronounced during seasonal moisture deficit. On the other hand, the role of

catchment and topographic position was more seasonally variable. With respect to hydrological

functions of storage and runoff, deeper peatlands always maintained their saturated zone and

were generally more ‘filled’, leading to greater hydrological connectivity. While the WT in deeper

peatlands more closely followed seasonal moisture deficits and surpluses (i.e., precipitation less

potential evapotranspiration; P-PET), shallow peatlands experienced greater WT drawdown rates

during drying events. This research contributes to a growing body of work supporting the

importance of peat depth to ecohydrological resilience, and identifying the thresholds at which

peatlands may accumulate sufficient peat thickness and feedbacks for long-term persistence.
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