NASA DEVELOP National Program
2018 Summer Project Proposal

North Carolina - NCEI
South Dakota Ecological Forecasting
Creating a Land Cover Classification of the Spread of Invasive Grasses in South Dakota using Earth Observation Data

Project Overview
Project Synopsis: The biodiversity of a region can drastically change when invasive species are introduced, often leading to new risk factors. The objective of this project will be a case study in South Dakota identifying different invasive grass species such as cheatgrass, sweet clover and Japanese brome, with land cover types and climate influences to be applied to the Great Plains region of the United States. With input from our partners, NOAA AVHRR, Landsat, MODIS, and Sentinel-2 satellite data will be used to assess the change in grass regimes throughout the Great Plains region at large. Specifically targeting South Dakota, the goal is to quantify complex risk to invasive grasses across the region. These data will then be used by our partner organizations to better direct mitigation and management efforts.

Community Concern: The grasslands and communities within the Great Plains region of the United States are vulnerable to a suite of invasive grasses. The introduction of invasive species like Japanese brome and cheatgrass are changing the biomass regime of this region. Invasive grasses often survive the seasonal plains fires better than native species and more quickly move into burned out areas to displace native grasses. The displacement of native grasses complicates cattle grazing for livestock managers as well as the grazing patterns of local plains fauna. Many of these sparsely populated regions lack the resources and necessary data to comprehensively measure the abundance and impacts of these invasive species on wildland management practices.

Source of Project Idea: The initial inspiration for this project idea came from Dr. Jeff Morisette, Chief Scientist of the National Invasive Species Council, after reading about the Missouri River Climate II NASA DEVELOP project conducted at NC-NCEI in the spring of 2017. Dr. Morisette contacted NOAA’s Regional Climate Services Director of the Central Region, Doug Kluck, to connect with node leadership at DEVELOP North Carolina – NCEI to discuss the potential for a project looking at the relationship between invasive grass species and wildland fires in the Great Plains. Correspondence with project partners shifted the focus to the creating a landcover classification of invasive grasses.

National Application Area Addressed: Ecological Forecasting
Study Location: SD
Study Period: March 1987 – May 2018; Forecasting to 2019 

Advisor: Jessica Matthews (North Carolina Institute for Climate Studies, NOAA NCEI)

Partner Overview
Partner Organizations:
	Organization
	POC (Name, Position/Title)
	Partner Type
	Boundary Org?

	DOI, National Invasive Species Council Secretariat
	Dr. Jeff Morisette, Chief Scientist
	End User
	Yes*

	NOAA Regional Climate Services, Central Region
	Doug Kluck, Director
	Collaborator
	Yes

	USDA, Agricultural Research Service, High Plains Grasslands Research Station
	Justin Derner, Research Leader
	Collaborator
	No



End-User Overview
End User’s Current Decision-Making Process: The National Invasive Species Council (NISC) Secretariat provides federal leadership on invasive species issues by establishing the structures, policy, and planning priorities necessary to enable Federal agencies to effectively manage invasive species and restore ecosystems. The results of this project will be used to better direct these management policies and create effective solutions to cheatgrass and Japanese brome invasions in the Great Plains.

End User’s Capacity to Use NASA Earth Observations:
DOI, National Invasive Species Council Secretariat – The NISC Secretariat currently lacks the capacity to conduct large scale processing and analysis with NASA Earth Observations due to time constraints and logistical concerns as a council of multiple federal agencies.

Collaborator & Boundary Organization Overview
Collaborator Support:
NOAA Regional Climate Services, Central Region – Dr. Doug Kluck is the NOAA Regional Climate Services Director for the region. He will be serving in an advisory role and will provide data, tools, or guidance whenever possible.

USDA, Agricultural Research Service, High Plains Grasslands Research Station – As the Supervisory Research Rangeland Management Specialist, Dr. Justin Derner will be serving in an advisory role regarding the fluctuations of specific invasive grasses such as seasonal yellowing to determine best practices for identifying cheatgrass, Japanese brome, and sweet clover 

Dissemination by Boundary Organizations: 
National Invasive Species Council Secretariat– Dr. Jeff Morisette will help distribute project results within the NISC to its federal member agencies through its selected reports and policy guidance reports in addition to dissemination to external groups through its featured products website.

NOAA Regional Climate Services, Central Region – Dr. Doug Kluck will distribute project results to regional decision-makers including livestock managers, agriculture researchers, and federal land managers. 

Project Communication & Transition Overview
In-Term Communication Plan: An initial partner meeting will be scheduled for week 2 of the term. The Project Lead will then coordinate with partners to set up a bi-weekly meeting time, and will conduct these meetings via teleconference or video chat.

Transition Plan: All results, maps, and processed data will be transferred to the end user via large file transfer during week 10 of the term. Supporting documentation for methodology, the technical paper deliverable, and the project video will also be handed off to the end user. A teleconference will be held with the end user after the data and materials transfer and a point of contact will be maintained for any follow up questions or concerns.

Earth Observations Overview
Earth Observations:
	Platform & Sensor
	Parameter(s)
	Use

	SMAP
	Soil moisture
	Daytime surface mapping and multispectral analysis will be used to determine vegetation health.

	Terra MODIS
	Land surface temperature, spectral radiance, NDVI
	Satellite-derived LST from multiple sensors will be combined to develop a regional temperature index both seasonal and monthly.

	Aqua MODIS
	Land surface temperature, spectral radiance, NDVI
	Satellite-derived LST from multiple sensors will be combined to develop a regional temperature index both seasonal and monthly.

	Landsat 8 OLI
	Spectral radiance, NDVI
	Spatial correlations between vegetation types and other climate variables will be determined to analyze land cover and vegetation trend changes.

	Landsat 5 TM
	Spectral radiance, NDVI
	Spatial correlations between vegetation types and other climate variables will be determined to analyze land cover and vegetation trend changes.

	Sentinel-2 MSI
	Surface reflectance
	Sentinel-2 data will be leveraged to capture the vegetation phenology of these invasive species and develop a land cover classification. 

	NOAA AVHRR
	Surface reflectance, relative vegetation greenness
	[bookmark: _GoBack]NOAA AVHRR data will be used to determine relative vegetation greenness and vegetation abundance for land cover classifications.



Ancillary Datasets:
USDA National Agricultural Imagery Program (NAIP) – 2011, 2014, 2016 data for land cover classifications
Landscape Fire and Resource Management Planning Tools Program (LANDFIRE) – Peer-reviewed geospatial datasets for vegetation, wildland fuel, and fire regimes

Modeling:
TerrSet Land Change Modeler

Software & Scripting:
Esri ArcGIS – Spatial analysis and map creation
Exelis ENVI – Land cover classification
R Studio – Data processing
Python – Data processing

Decision Support Tool & End Product Overview
End Products:
	End Product
	Partner Use
	Datasets & Analyses
	Software Release Category

	Trend Analysis of Spread of Invasive Grass Species
	These analyses will be incorporated into current land management practices and provide a methodology for assessing invasive species spread across the High Plains region.
	NOAA AVHRR, Aqua and Terra MODIS, SMAP, Landsat and Sentinel-2 data will be used to create vegetation indices, classify land cover, calculate soil moisture levels, and calculate radiance and land surface temperature to determine historical conditions of spreading invasive grass species.
	N/A

	Predictive Map of Future Grass Invasion
	The partners can use this map of predicted future locations to help inform future management decisions.
	Yearly classified maps comprised of data from Landsat 8 OLI, Landsat 5 TM, Aqua & Terra MODIS & Sentinel-2 MSI will serve as inputs for land change modeling.
	



End-User Benefit: This project will create a methodology to quantify the influence of invasive species on livestock managers and federal land managers Analysis of the historic spread of invasive grasses in South Dakota will provide a case study to be extended across the Great Plains. End products will provide regional planners tools to identify at risk areas to both cattle grazing through displaced native grasses and impacts on native species to make decisions on mitigation and management strategies.

Project Timeline & Previous Related Work
Project Timeline: 1 Term: 2018 Summer


Related DEVELOP Work:
2017 Summer (ID) – Southern Idaho Disasters II: Enhancing Pre- and Post-Wildfire Vegetation Type Characterization Using NASA Earth Observations
2016 Summer (GSFC) – Northern Great Plains Ecologial Forecasting: Utilizing NASA Earth Observations to Map Temporal and Spatial Patterns of Annual Bromes for Prairie Management and Invasive Species Control in the Northern Great Plains
2016 Summer (ID) – Eastern Idaho Disasters: Developing Fire Susceptibility Models Using Remote Sensing to Identify Wildlife Habitats in the Sagebrush-Steppe Ecosystem Threatened by Wildfires
2015 Summer (ID) – Idaho Disasters III: Using Landsat OLI Earth Observations to Identify Heightened Fire Susceptible Areas Due to Cheatgrass Invasion in Idaho Rangelands:

