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The Canadian Forest Fire Danger Rating System (CFFDRS), and in particular the Fire Weather Index
System (FWI), are tools used widely across Canada and globally for assessing wildfire potential and
predicting wildfire behaviour. While the FWI system has been readily utilized across a number of
different forest stand types, the use of the FWI system to represent wildfire potential or behaviour
in peatlands has been shown to be less effective, especially in the case of smouldering (flameless)
peat fires. This is, in part, due to the wide variation in peat properties and hydrological responses
to meteorological forcings between different peatland types and hydrogeological settings within
the same region. To begin to address this issue the next generation CFFDRS has incorporated a
Peat Moisture Code (PMC) that better represents the ecohydrological feedbacks controlling
peatland water table and near-surface moisture responses to fire weather. This new code,
however, will still require interpretation based on peatland characteristics to best understand the
potential for peatland smouldering fires to initiate and propagate. Here we utilized Hydrus 1-D to
model the hydrological response to a drying period across a large range of hypothetical peat
property profiles to quantify peat smouldering thresholds and to test the robustness of the PMC.
Using the same fire weather inputs used in Hydrus, we determined the daily PMC (and Drought
Code) value throughout the drying period. Using the soil water tension and moisture content
output by Hydrus and the bulk density with depth input into our Peat Smouldering and Ignition
(PSI) model, which uses a thermodynamic approach to predict smouldering propagation, we
determined the PMC values that corresponded to varying levels of peat smouldering potential (i.e.,
surface ignition, moderate smouldering depth, and extreme smouldering depth) across the range
of peat profile types. Finally, we mapped typical peatland types onto the “phase space” of peat
properties to develop a tool for fire management agencies to best interpret PMC values and the
smouldering potential they represent in the various peatlands within their management areas.
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