	An early national assessment of the 2024 wildfire season in Canada

	Introduction/Aim: 
Wildfires have always been present over Canada’s forested landscapes [1,2], and an increased in fire activity is expected to be a consequence of the changing climate [3]. The lengthening of fire seasons over the last decades [1,4], and the increasing frequency of fire-prone weather conditions [4–6] are expected to continue producing conditions for intense fire seasons in Canada.

Rapid detection of wildfires is essential to support the allocation of firefighting resources and ensure the safety of communities [7]. Existing approaches to map active fires allow the rapid first order delineation of wildfires to inform emergency response activities. The trade-off is that unburned areas can be included in those preliminary maps. Using medium spatial resolution (10 – 100 m) optical sensors for the initial detection of fire is known to be limited by smoke, cloud, and haze. However, a within-year time series of images can mitigate the impact of atmospheric interference and provide multiple temporal observations to refine and improve mapping of burned areas. 

The aim of this presentation is to show the preliminary burn areas of the 2024 fire season in Canada at a 10-m spatial resolution. Additional insights on land cover types impacted by wildfires and the treed aboveground biomass consequences will be provided.

Methods: 
Our analysis will be conducted on the forest dominated ecozones of Canada (650 Mha) that largely consist of treed areas (362 Mha) [8].

Burned areas will be identified by leveraging the four-satellite virtual constellation formed by Sentinel-2A and -2B with Landsat-8 and -9 via the cloud computing environment of Google Earth Engine and the Tracking Intra- and Inter-year Change algorithm [9]. This algorithm enables the identification of stand-replacing disturbances based on a time series of images. TIIC builds an expectation time series of the spectral signature of a pixel from one or more past years, and compares new images to that expectation as obtained. Because the fire season may well be continuing into September 2024, we expect to produce maps showing fire activity up to the conference date.

Results: 
This methodology was established for the 2019 growing season [9], and used to analyse the record-breaking 2023 fire season in Canada [10]. We found that 12.74 Mha of land was burned in 2023 across the Canadian forested ecozones  a total almost 8 times greater than the long-term annual average burned area of 1.6 Mha [11,12]. Treed vegetation comprised 75% of the burned area, which led to the loss of approximately 0.65 Pg of aboveground treed biomass [10].

Conclusion: 
The spatial detail captured by TIIC offers a rapid means to create annual burned area estimates that can accurately map burned areas and associated impacts at a fine resolution during a fire season. This approach can serve as a complement to active fire mapping methods used for emergency planning. Together, TIIC and existing delineation approaches can reduce the latency of accurate, fine-scale mapping, while serving some of the on-going needs of the fire management and planning communities.
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