Abstract

Assessing Change in Aspen Extent in
Northern Yellowstone National Park

The removal and reintroduction of the gray wolt (Canis lupus) in Yellowstone National Park have played an important role in shaping
the ecological composition of this distinct landscape, and it 1s a textbook example of multi-trophic dynamics. With particular
importance to conservation science, the inter-trophic cascades between wolves and species such as the elk (Cervus canadensis) and the
quaking aspen (Populus tremuloides) have been extensively studied. In conjunction with the National Park Service, Yellowstone National
Park, Utah State University, and the University of Wisconsin—Stevens Point, this project utilized satellite remote sensing to investigate
the long-term trends in aspen extent. Through random forest modeling and phenological approaches, Sentinel-2 Multispectral
Instrument (MSI; years 2017-2019) and Landsat 5 Thematic Mapper (I'M; years 1987-2011) datasets were used to dertve an
Enhanced Vegetation Index (EVI), a Normalized Ditference Vegetation Index (NDVI), Tasseled Cap Indices (Brightness, Greenness,
Wetness), and RGB true color composites. The International Space System Global Ecosystem Dynamics Investigation (ISS GEDI)
was used to analyze canopy height. Results were consolidated into maps and time-series that provide an in-depth and intricate

depiction of aspen stand extent. The end products will assist the National Park Service in its management practices and inform
wildlife restoration and rewilding decisions within and beyond the contexts of Yellowstone National Park.

Objectives

» Utilize Earth observations and perform classifications through a
random forest model to assess aspen extent and health

» Identify aspen stands using a phenological approach of
vegetation indices and spectral signatures at various periods

» Create aspen stand extent maps to uncover long-term trends in
aspen stand regeneration
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Figure 1: Elk Winter Range, Northern Yellowstone National Park.
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Figure 4: Comparison between the random forest
method and the phenological approach for 2011.
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Dr. Dantel Stahler, Wildlife Biologist

» University of Wisconsin — Stevens Point (Collaborator)
Dr. Eric Larsen, Professor

o Known Aspen Figure 5: Example canopy height profile transects using ISS GEDI
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Figure 2: 2a) Change 1n aspen extent from 1986 to 2011 using the
random forest method. 2b) Change in aspen extent from 1986 to
2011 using the phenological approach.

Conclusions

» Aspen extent changed in the Northern Yellowstone elk wintering range from 1986 to 2011.
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» Utah State University (Collaborator)
Dr. Danitel MacNultty, Professor & Nicholas Bergeron, Researcher

» The random forest and phenological approaches showed marked differences in results.

» Increased understanding of aspen response to trophic cascades helps inform management
practices and rewilding decisions.
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