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Abstract:

Wildland fires in the boreal and Arctic are increasing in frequency and severity, with extreme
fire seasons documented across the Pan-Arctic and boreal in five of the last seven years —
including an early start to extreme fires in 2023. Human-caused and wildland fires above 60°N
were larger sources of black carbon and methane than current modeled estimates of
anthropogenic sectors like energy extraction and transportation. Further, these large boreal
and Arctic fires have the potential to release large amounts of carbon dioxide and subsequent
methane emissions from degraded permafrost and peat fires, as well as negatively impacting
air quality thousands of miles south. By end of this century, current extreme fire years in the
Arctic will likely be a normal fire year for much of Greenland, North America, Northern Europe,
and Eurasia. As a new horizon in global wildland fire science, novel scientific pathways must be
undertaken to improve our understanding and management of wildfires in the High Northern
Latitudes — including understanding how NASA and U.S. researchers can enhance collaboration
and develop near-real-time fire and smoke monitoring and modeling between North American
and European ecology, fire, and climate scientists and stakeholders. Issues of inclusion,
diversity, and equity are inherent to understanding fire ecology, impacts, and management in
the Arctic and boreal, including centering and deferring to Indigenous and local communities
when constructing best management practices.
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