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As climate change continues to drive increasing global temperatures, the thawing of permafrost—ground that has remained frozen for at least two consecutive years—is becoming more widespread. Permafrost-thaw causes important hydrological and geochemical changes as previously frozen sulfide minerals are exposed to chemical weathering. This process is driving natural acid rock drainage (ARD), as these minerals react with water to produce acidic streams with striking, ‘rusty’ appearances. This phenomenon is a pressing environmental concern as declining water quality threatens biodiversity and food webs in affected areas and poses health risks to people who draw water from contaminated streams. 
Given the vast northern regions where ARD may be occurring, the development of new methodologies to monitor this impact of climate change is critical. Remote sensing is a powerful tool in this regard, offering the ability to view large swaths of land and their spectral reflectance. This approach is particularly relevant to monitoring ARD as spectral bands can be used to detect impacted streams and quantify the severity of their discolouration. 
To address this, a preliminary tool was developed to map discoloured streams in the Yukon Territory’s Davidson Range using PlanetScope imagery. This tool yielded valuable results, with variations in stream discolouration observed across years, seasons and elevations. Building on this work, field sampling was conducted in August 2025 in close collaboration with the First Nation of Nacho Nyak Dun, where water and precipitate samples were collected along four streams in the Davidson Range. Additionally, high-resolution drone surveys were conducted in these locations to validate the accuracy of PlanetScope imagery and to assess the potential of lower-resolution, open-source imagery for stream detection.  
This sampling campaign provided valuable insights. Foremost among these is visual confirmation of discolouration in the areas identified through satellite imagery, validating the accuracy of PlanetScope data. Ground measurements also confirmed acidic water with exceptionally high concentrations of metals such as iron, the primary driver of ‘rusty’ water, and aluminum, which causes a harder-to-detect milky-white discolouration in lower stream reaches. It was also found that geomorphological features such as rock glaciers and talus slopes may contribute to ARD, as they facilitate the mobilization of sulfide-minerals into nearby flow paths. 
Building on these findings, future research may involve applying the detection tool at broader spatial scales—for instance, the entire Yukon Territory—or developing predictive models to identify catchments at high risk of ARD. Both approaches would deepen our understanding of this issue and support land-use planning efforts in impacted areas. 

