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Project Details
Applied Sciences National Application Addressed: Ecological Forecasting
Study Area: Laramie Mountain Range, Medicine Bow National Forest, WY 
Study Period: January 2016 – July 2016; 2050

Earth Observations & Parameters:
Landsat 8, Operational Land Imager (OLI) – Land cover
SRTM V2 – Digital elevation model
[bookmark: _GoBack]
Ancillary Datasets Utilized:
· WorldClim, Bioclim– Current and future climate data
· Field data collected by team – Aspen cover data to train final models
· CSU Natural Resource Ecology Laboratory in situ data – Aspen presence location data
· USDA Forest Service, Inventory and Analysis National Program data – Aspen stand locations
· USDA Forest Service Administrative Boundaries – Forest management boundaries
· USDA Forest Service Fire History Records – Records of previous fires in Wyoming

Models Utilized:
· Maximum Entropy (MaxEnt)
· Random Forest Classification Model 
· Generalized Linear Models (GLM)

Software Utilized:
· USGS Software for Assisted Habitat Modeling (SAHM) – Fitting all models
· R Studio – Modeling and evaluating model performance
· ESRI ArcGIS 10.3 – Raster processing, indices derivation, and map creation


Project Overview
80-100 Word Objectives Overview:
In the Intermountain West, quaking aspen (Populus tremuloides) communities are of high aesthetic and ecological value to land and wildlife managers. Specifically, mature aspen stands provide critical habitat for mule deer (Odocoileus hemionus) and elk (Cervus canadensis). To assist the Wyoming Game and Fish Department (WGFD) in locating and managing aspen habitat, our team produced an aspen cover map for the Laramie Mountain Range. The WGFD will utilize this map coupled with the fire history products produced during Term I to estimate carrying capacity for both species in the Laramie Range, and to plan future habitat improvement efforts.

Abstract:
In the Laramie Mountain Range in southeastern Wyoming, quaking aspen (Populus tremuloides) stands support a diverse community of vertebrate species and are a source of high biomass productivity. Mule deer (Odocoileus hemionus) and elk (Cervus canadensis) are dependent on mature aspen communities for forage and fawning habitat. Threats to aspen habitat include climate change, over-browsing by wild and domestic ungulates, fire suppression, and large scale aspen die-off, known as Sudden Aspen Decline (SAD). Aspen cover data are limited and incomplete in the region making it difficult for wildlife managers to evaluate existing habitat. This project utilized Landsat 8 Operational Land Imager data from June of 2016, Shuttle Radar Topography Mission (SRTM) V2, and aspen survey data to develop a current aspen distribution model in the Laramie Range. The resulting map of aspen canopy cover probability was then compared with fire history data to investigate the relationship between fire and aspen regeneration. Additionally, topographic and climate data were utilized to model a bioclimatic niche for existing aspen and to predict future suitable aspen habitat across Wyoming. The Wyoming Game Fish Department will utilize the datasets and map products produced to estimate the carrying capacity for mule deer and elk in the region, plan effective population management strategies, and to support future aspen regeneration and management efforts.
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Community Concerns:
· Aspen stands in Wyoming are valued for biological diversity, recreation, and for providing critical habitat for important game species.
· [bookmark: h.8xdn6li08odj]Sudden Aspen Decline (SAD) has affected 48,300 acres of aspen in the state of Wyoming. Aspen die-off reduces habitat for mule deer and elk, which provides forage as well as protection from predators.
· Aspen habitat loss decreases biodiversity.
· Informed management of aspen stands and regeneration efforts are hindered by the restricted and incomplete aspen cover and distribution data that is currently available. 

Current Management Practices & Policies:
The Wyoming Fish and Game Department currently employs field surveys to estimate aspen cover and habitat. However, these surveys are inconsistent, and constrained by limited resources and ability to access the study area. As a result, existing aspen cover estimates are incomplete and inaccurate when they depend on extrapolation alone. Moreover, the remote and rugged nature of the region creates an additional barrier in identifying areas for regeneration. Although the Wyoming Game and Fish Department is aware of the benefits of NASA Earth observations, they currently lack the resources and training to utilize remote sensing techniques. 

Decision Support Tools & Benefits: 
	End-Product
	Earth Observations Used
	Benefit & Impact
	Software 
Release

	Aspen Cover Map
	Landsat 8 OLI & TIRS
SRTM V2 
	Indicate sites of aspen cover and evaluate suitability for mule deer and elk carrying capacity
	1

	Aspen Cover in Burned vs. Unburned Areas Maps
	Landsat 8 OLI & TIRS
	Identify areas to apply prescribed burn treatments and aspen regeneration patterns 
	1

	Aspen Bioclimatic Suitability Map & Topographic Indices
	Landsat 8 OLI & TIRS, SRTM V2
	Assess areas of current and future suitable aspen habitat
	1
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Caption: Image displaying continuous probability of dense quaking aspen canopy cover where probability is low in dark areas and high in bright areas. Image Credit: Laramie Mountains Ecological Forecasting II Team.
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