
 

Abstract 

As wildfire seasons become more extreme and less predictable across Canada and the world, satellite imagery 

and other Earth observations provide vital data for monitoring individual wildfires and supporting fire 

management decision-making. In my research, I explore multi-scale approaches and data sources used in 

landscape ecology and remote sensing research, apply data fusion methods to map wildfire progressions, and 

identify future opportunities for using Earth observations for wildfire monitoring. First, I identify recent and 

future advances in multi-scale, multi-source ecological analyses by analyzing recently published manuscripts. 

Second, I create a prototype for mapping the fire progression of a single wildfire, Elephant Hill Fire, from the 

2017 fire season in British Columbia. This prototype uses a Bayesian synthesis algorithm to fuse multi-sensor, 

multi-scale Earth observations on Google Earth Engine, a high-capacity and cloud-based processing platform. 

Third, I generate fire progression metrics from fused object-based fire progression classifications for all large 

fires from the 2017 fire season in British Columbia. Lastly, I present a whole-systems conceptual framework to 

identify data and information needs for all fire monitoring stages and analyze historical wildfire case studies. My 

doctoral research aims to advance multi-source, multi-sensor, and multi-stage fire monitoring with novel data 

fusion methods, fire progression metrics, and a whole-systems framework. My findings can be used to support 

wildland fire monitoring to improve our understanding of fires and fire seasons over space and time. 
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