Ecological Impacts of the Alaskan Tundra Fire of 2007 

via Remote Sensing & Field Surveys

Natalie T. Boelman

In the summer of 2007, a tundra fire burnt in the Anaktuvuk River region of the North Slope of AK.  This was a significant occurrence as it was the largest tundra fire in Alaska in 2007, burning over 900 square kilometers; this is greater than the sum of all burned areas on the North Slope from 1950-2006. Recent studies show that higher temperatures have led to an increase in tundra fires which release a tremendous amount of stored carbon dioxide and suggest that greater fire activity will likely accompany temperature-related increases in shrub-dominated tundra predicted for the 21st century and beyond.  Increased tundra burning will have broad impacts on physical and biological systems as well as on land-atmosphere interactions in the Arctic, including the potential to release stored organic carbon to the atmosphere.  Changes in the physical and biological systems will obviously also impact organisms at higher trophic levels. Because tundra fires are so rare, little is known about the biophysical and ecological impacts of fire on ecosystem form and function. 

Intensive field surveys of the extensive burn area are being planned for this coming field season (2008), and will continue in subsequent years.  For logistical purposes, the surveys will be conducted in only three of the many watersheds that burned, and will include a suite of field based terrestrial and aquatic measurements conducted by a large, multi-institutional and interdisciplinary team of LTER affiliated scientists working at the nearby Toolik Lake Field Station.  Spectral remote sensing is an ideal, integrative measurement technique that can quantify a whole suite of ecological and biophysical variables rapidly, at large spatial scales and non-destructively.   In coordination with the LTER’s traditional survey techniques, I will make in situ (canopy level, full range (Visible-SWIR)) hyperspectral measurements in the three intensively ground surveyed watersheds with a field portable spectrometer (FieldSpec Pro JR, ASDI).  This in situ spectral sampling will be complimented by analyses of spaceborne imagery from both the EOS-1 Hyperion (NASA) and Quickbird (Digital Globe) sensors of the burn area (all imagery will be purchased using the LTER’s SGER funds).  Using the empirical relationships that I will establish between direct vegetation surveys, in situ hyperspectral reflectance and spaceborne measurements within the three intensively studied watersheds, I will be able to quantify impacts of the fire over the entire burn area.  Further, these empirical relationships we will establish will prove invaluable for the assessment of the impacts of future tundra fires.  In particular, there is an immediate need for development of a ground truthed ‘burn severity index’ for the tundra, such as exists for frequently burned ecosystems (ie. the adjacent boreal forest).
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