
Canada has experienced a recent increase in wildfire extent. 14.6M hectare (146k km2)

burned in 2023, nearly 3 times the previous record, including an unprecedented extent of

peatland wildfire and associated carbon release1. These wildfires are often allowed to burn

without suppression when they are located far from human habitation or other values2.

This presents an opportunity for scientists to study the empirical relationship between

wildfire spread and top-down factors (e.g. weather, climate) and bottom-up factors (e.g.

vegetation, topography).

The Canadian Fire Spread Dataset (CFSDS) is a new fire progression dataset of Canadian

wildfires over 500 ha from 2002 to 2024 (Sci. Data; DOI:10.1038/s41597-024-03436-4).

This event-based daily fire progression dataset is based on high-precision wildfire

boundaries and interpolated fire detections from the Moderate Resolution Imaging

Spectroradiometer (MODIS) and the Visible Infrared Imaging Radiometer Suite (VIIRS).

We use fire interpolations to identify the factors associated with each pixel and day of fire
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spread. This includes daily weather, derived weather metrics 

(e.g. drought), forest fuels characteristics, topography, and 

anthropogenic influences. Fire footprints are identified using a 

suite of satellite imagery such as the Landsat program 

satellites and Sentinel-2. This publicly available, research-

oriented dataset encompasses over 6,000 fires over 500 ha. 

Here we explore an application of using the CFSDS to 

understand factors associated with peatland fire from 2020-

2024.
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See OSF (QR code) for data sources

Figure 1: interpolation of hotspots to day of burning from MODIS (orange) and VIIRS (teal).

Figure 2: interpolation and covariate display for “2023_353”, a 24,286 hectare wildfire burning in British Columbia, Canada, in 
September 2023. Fire Weather Index from FWI System interpretation of ERA5-Land Reanalysis weather data. Normalized Difference 
Moisture Index from Sentinel-2 using Google Earth Engine. Peatlands from Pontone et al. (2023)3.

Variable R2marginal R2conditional

FWI 0.35 0.61

VPD 0.11 0.44

dNDMI 0.06 0.41

DC 0 0.33 

Figure 3 (left): binomial mixed effects variable 
response for single-variable models of fire spread.

Peatland fire spread is hypothesized to be driven by various factors including fire weather, 

humidity, and drought; here we test these three factors using the CFSDS.

Methods: Using 222 confirmed peatland fires from 2020-2024, we select fire weather 

index (FWI), drought code (DC), and vapour pressure deficit (VPD) as candidate predictors. 

We calculate normalized difference moisture index (NDMI) from Sentinel-2 using Google 

Earth Engine for the pre-fire month, and the seasonal normal NDMI for that month from 

2016-2024. The NDMI anomaly (dNDMI) is the difference between the pre-fire NDMI, and 

the seasonal normal. We build univariate logistic mixed-effects models with fire ID as the 

random effect, predicting spread/no spread. For each of the candidate variables.

Results and discussion: Fire weather was the most important variable for predicting fire 

spread. Remotely-sensed drought (NDMI) outperformed climatological drought, but 

drought thresholds for spread were still highly fire-specific.
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