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Project Overview
Coastal wetlands are economically vital as fish and shellfish nurseries; they filter contaminated water flows and mitigate the impact of storm surge on life and property.  Saltwater flooding of coastal marshes by storm surge, rising sea level, and subsidence is a primary cause of wetland deterioration and habitat loss.  The widespread loss of Louisiana coastal wetlands has made the coast more vulnerable to flooding by storm surge events than ever before. Most recently, Hurricanes Ike and Gustav in 2008 and Hurricanes Katrina and Rita in 2005 caused extensive flooding along the Gulf Coast.  The USGS estimated that 75,520 acres (118 square miles) of Louisiana coastal wetlands were destroyed either from shear or flooding by Hurricanes Katrina and Rita, creating new open-water areas. 

We propose to use MODIS-derived time-series indices, resolution-enhanced by Landsat, to map flooding and saltwater stress; to use RADARSAT to map water levels and salinity; and to use Landsat to map salinity.  We will collaborate with the U.S. Geological Survey National Wetlands Research Center (NWRC) and the Louisiana Department of Natural Resources.

Technical Approach
This work supports the Coastal Louisiana Ecosystem Assessment and Restoration (CLEAR) Model, a coastal-ecosystem forecasting system designed to link modeling, monitoring, and data management. CLEAR is a collaborative effort between the Louisiana Board of Regents, the Louisiana Department of Natural Resources (LDNR), the U.S. Geological Survey (USGS), and the U.S. Army Corps of Engineers (USACE). The proposed work supports the CLEAR Desktop Habitat Switching Module, which uses salinity and inundation output from a hydrodynamic model to predict changes in habitat type under different restoration alternatives. 
The use of multispectral data as a tool to map salinity was previously investigated using multiple regression and neural network approaches. We determined it was feasible to estimate salinity gradients from Landsat imagery. The team also previously investigated the use of MODIS time-series vegetation indices and wetness indices to determine how long certain areas remained flooded in Louisiana after Hurricane Rita.  In marsh areas, where water and vegetation coincide, we use a small positive threshold (0.1 – 0.25) to determine if the area is predominantly water. We use the daily time-series data and thresholding to calculate the percentage of days a pixel was inundated (Figure 1). 
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Figure 1: Flooding persistence for western coastal Louisiana for years 2004 - 2006.
We will combine flood maps with salinity maps to produce maps of saltwater flooding and stress.  We will use the time-series data to produce maps of persistent flooding combined with estimates of salinity, which will result in maps of persistent saltwater flooding.  

NWRC will apply marsh structure and reflectance data sets to optical-radar remote sensing data to regionally detect and track vegetation canopy structure, composition, and other changes that indicate salinity and flooding stress, and that can be used to predict ecological shifts.

Collaborators

· NASA John C. Stennis Space Center Applied Science & Technology Project Office 

· U.S. Geological Survey National Wetlands Research Center 
Goals


We propose to provide resource managers with remote sensing products that support ecosystem forecasting models requiring salinity and inundation data for marsh and wetland areas. Specifically, the proposed work supports the habitat-switching modules in the Coastal Louisiana Ecosystem Assessment and Restoration (CLEAR) model, which provides scientific evaluation for wetlands restoration management. 
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