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The United States Geological Survey (USGS) and National Park Service (NPS) are concerned by

the increasing Kaibab Plateau bison population on the North Rim of Grand Canyon National Park

(GRCA). Currently, within the park’s boundaries, the bison have no predators and hunting is

prohibited, resulting in an increasing bison population. This growing population has led to

significant impacts on resources such as vegetation, water resources, soils, and archaeological sites

from extensive grazing, trampling, and wallowing behavior. Wallowing, or the act of bathing in

dust or loose soil to deter insects, is one of the chief concerns of the NPS because continuous

wallowing slows the recovery of vegetation in arid environments. The NPS is tasked with

sustaining the health of the park for future generations, but there is limited information available

to quantify the impacts of bison. This study utilized NASA Earth observation data from Landsat 5

Thematic Mapper (TM), Landsat 7 Enhanced Thematic Mapper (ETM+), Landsat 8 Operational

Land Imager (OLI), and the European Space Agency’s Sentinel-2 MultiSpectral Instrument (MSI)

to analyze the changes in vegetation and water resources before and after intensive bison activity.

Shuttle Radar Topography Mission (SRTM) version 3 data were paired with additional spectral

information to model impacted resources for comparison with potential bison distribution. Final

maps of water availability, vegetation change, and potential bison movement corridors will be used

by the USGS and NPS to inform herd population management efforts and site level restoration.

 USGS, Fort Collins Science Center, 
Ecosystem Dynamics Branch

 National Park Service, Grand 
Canyon National Park

 Identify areas and points in time on the Kaibab Plateau where vegetation and 

water resources have been impacted by increasing bison activity

 Analyze the change in vegetation and water resources before and after intensive 

bison activity

 Map the seasonal movement of the bison population in relation to vegetation and 

water resources
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Conclusions
 Disturbance identified by LandTrendr associated with bare ground is often confused 

with disturbance from mountain pine beetle and fires.
 The resulting maps can be integrated into land management practices to improve the 

efficiency of ground-level restoration efforts. These maps provide the spatial 
distribution and magnitude of impacts which are useful to identify high priority areas.

Left: The percentage of bare ground predicted by the 

Random Forest model in non-forest areas. This area 

was derived using spectral indices from Sentinel-2 MSI 

with 2017 multispectral imagery and topographic 

information from SRTM. The percentage of bare 

ground within each pixel waw used to identify 

disturbances that resulted in bare ground cover.
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Right: Disturbances detected 

by LandTrendr that occurred in 

non-forested regions that reside 

outside of historical wildfire burn 

extents. This map displays the year 

of occurrence of each detected 

disturbance, which allows 

disturbance trends to be assessed 

across time. ¯
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