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Project Details
Applied Sciences National Applications Addressed: Ecological Forecasting, Water Resources

Study Area: Lakes Thurmond, Seminole, Goat Rock, Oliver, and Harding; AL, FL, GA 
Study Period: January 2014 through November 2015

Earth Observations & Parameters:
Landsat 8, OLI - Hydrilla distribution and vegetation indices	Comment by Emma Baghel: Only one? This is fine, but if you can find any other(s) that may help, that would be an additional benefit.

Ancillary Datasets Utilized:
· ciBioBase sonar mapping - Bathymetry and model validation
· Unmanned aerial system, DJI Phantom 2 Vision +, Center for Geospatial Research, UGA - Aerial imagery for model validation
· Ocean optics non-imaging hyperspectral radiometer, UGA - Above water remote sensing reflectance (Rrs) measurements

Models Utilized:
· Deepak Mishra, UGA, Radiative Transfer Models (Benthic Mapping)
· Deepak Mishra, UGA, Green NDVI
· Deepak Mishra, UGA, VARI	Comment by Teresa: Spell this out.

Software Utilized:
ACOLITE and MatLab – Atmospheric Correction of Landsat 8 Imagery
ArcGIS - raster manipulation, creation of VARI maps and NDVI maps


Project Overview
80-100 Word Objectives Overview:
Hydrilla verticillata is an invasive aquatic plant which has contaminated numerous freshwater lakes and rivers throughout the Southeastern US, displacing native fauna and flora and costing millions of dollars in damages and removal efforts.  This NASA DEVELOP project uses Landsat 8 OLI data to create a model mapping the current distribution of Hydrilla as well as predicting future growth.  The goal of this work is to generate a useful rapid assessment tool that will aid control efforts targeting Hydrilla in local reservoirs. 

Abstract:
Hydrilla verticillata is an invasive aquatic plant which has rapidly spread through many inland water-bodies across the Southeastern United States (SEUS) by outcompeting native aquatic plants and displacing fish populations. Consumption of water for drinking and power generation as well as recreational use of lakes has been threatened by the spread of Hydrilla. In recent years, Hydrilla has served as a vehicle for the spread of a toxic cyanobacteria (Microcystis) responsible for the neurodegenerative disease Avian Vacuolar Myelinopathy, which causes massive fish kills and bald eagle deaths throughout Georgia. Using Landsat 8 Operational Land Imager (OLI) imagery, a rapid assessment tool was developed to map the extent of Hydrilla and predict future spread throughout the SEUS by quantifying seasonal biomass through time-series analysis.  A normalized difference vegetation index (NDVI) was performed on the near-infrared (NIR) and red band of Landsat 8 images to identify topped-out vegetation on the water surface. In In-situ remote sensing reflectance values were collected at Lakes Thurmond and Seminole with a hyperspectral spectroradiometer to determine the spectral signature of Hydrilla submerged at varying depths.  Using Landsat 8’s green band, the team trained this model with in- situ data to more accurately map vegetation below the water surface. The results of this study found that a combination of the green band and NDVI produced the best distribution maps of topped-out and submerged Hydrilla. Model validation was done with sonar data obtained from the United States Forest Service (USFS) and aerial imagery acquired by an unmanned aerial system.  	Comment by Teresa: This is an early draft of the abstract. Do not include results that do not yet exist.

Community Concerns:
· Hydrilla verticillata outcompetes native plants and forms surface canopies that block sunlight intensifying lake stratification and causing anoxic conditions.
· Hydrilla harbors toxic epiphytic cyanobacteria that disrupt the food chain causing wildlife fatalities. 
· Hydrilla mats clog boat motors disrupting transportation and recreation as well as causing hazardous swimming conditions.
· Hydrilla obstructs water withdrawal for drinking water, irrigation, and power generation.

Current Management Practices & Policies:
Local management agencies use visual analysis, rake collection, and sonar analysis to monitor the spread of Hydrilla. Chemicals are used to manage Hydrilla verticillata, including copper, diguat, endothall, and fluridone. Applying these chemicals can have adverse effects on the lake ecosystem. As a lower-impact strategy, managers have introduced triploid grass carp (Ctenopharyngodon idella), a species of fish which consumes aquatic plant material including hydrilla. Because triploid grass carp are sterile their populations can be controlled after introduction to the ecosystem.

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

	Hydrilla distribution maps
	Landsat 8 OLI
	End-users  will be able to continually track topped-out and submerged Hydrilla distribution for mitigation efforts

	Hydrilla forecasting model
	Landsat 8 OLI
	Identification of areas where lake managers can target future mitigation efforts 
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Software Release Requirements
What category do the tools your project is creating fall within? Category II 
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