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Community Concerns
· Oyster harvesting is a large part of the state, regional, and national economy
· Climate change is causing changes in the habitats for the oysters
· Changes in salinity and TSS levels are decreasing the available habitat
· The decline of the oyster reefs leads to declines in habitat for other commercially valuable species
Study Location: Mobile Bay, Alabama
Study Period: Jan-Dec 2005
Abstract
The decline of oyster reefs in Mobile Bay is of concern both environmentally and economically. Oysters are important ecosystem engineers and their harvest is a large part of the Gulf coast economy. This project seeks to create a habitat suitability model that will help guide oyster reef restoration efforts in Mobile Bay, Alabama. The model will be based on water quality parameters such as salinity, total suspended solids, and temperature which are easily measured. The model will be distributed to organizations such as the Mobile Bay National Estuary Program, Dauphin Island Sea Lab, and Alabama Department of Natural Resources that are working to revive the oyster reefs in Mobile Bay.
The habitat suitability model will be created based on water quality analysis using EFDC and LSPC models. The LSPC model uses land use inputs from Landsat data and temperature and precipitation based on NWS records and IPCC climate change projections to determine runoff rates and stream discharges into Mobile Bay. The EFDC model then distributes this flow throughout the bay and accounts for factors such as sea level rise from the IPCC projections. The resulting water quality data can then be analyzed relative to the habitat parameters for oyster reefs and the regions most suitable for oyster reef restoration can be determined. This project will use data from the 2005 model run. 2005 was chosen  as the baseline model year because it is representative of Mobile’s climate.
The habitat suitability model will be validated using remotely sensed data such as HICO imagery, Aster imagery, and possibly aerial photography to determine locations of current oyster reefs. Research and some trial and error are anticipated to figure out which data sets and imagery types will be the most helpful for this validation.
Earth Observations & Parameters
Landsat 5TM- Coastal Cover
Terra (ASTER)-  Coastal Cover
HICO imagery- Coastal Cover
Future Applicable NASA Missions
Aquarius - Sea surface salinity levels
LDCM - Land cover
Models Utilized
EFDC (Environmental Fluid Dynamics Code) hydrodynamic model
LSPC (Loading Simulation Program in C++) flow model
Ancillary Datasets Utilized
IPCC climate change projections
National Weather Service records from Mobile Regional Airport
Decision Support Tools 
· Habitat suitability model for Mobile Bay oyster reefs
Climate and land use changes are causing changes in the water quality of the Bay that is shifting the suitable habitat areas away from some of the previous habitat areas. The creation of a habitat suitability model focused on easily measured water quality parameters such as salinity and temperature will allow oyster reef restoration efforts to be focused in the areas most likely to be productive.
Partners/Collaborators
· Dauphin Island Sea Lab
· Dr. Heather Patterson, hpatterson@disl.org
· Dr.  Ruth Carmichael
· The Nature Conservancy
· The Alabama Wildlife Federation
· The Alabama Coastal Foundation
· The Mobile Baykeeper
Current Management Practices & Policies 
Current oyster reef restoration efforts have aimed at restoring reefs in areas where they have formerly been located. Several groups are planting substrate for oysters to settle on and transplanting spat to new regions of the Bay. The spat relocation in particular has not been effective, with large percentages of the spat failing to survive. These groups are focusing on locations that formerly supported productive oyster reefs rather than managing the oyster reef restoration according to the changing water conditions in the Bay. Several state and federal government bodies oversee the waters of Mobile Bay, primarily for managing oyster harvesting rather than to manage the restoration efforts. This oversight does involve some water quality monitoring, but this monitoring is focused on potential human health risks rather than suitable oyster reef habitats.
Transition Approach to End-User 
The goal of this project is to transfer a habitat suitability model to the end-users. This model will focus on easily measured inputs such as salinity, water temperature, and TSS levels and will help the users determine the best locations in Mobile Bay for oyster reef restoration projects. This model should be ready for transfer to the end-users for further validation and use by the end of the spring semester.
Benefit to End-User:
· Habitat suitability model for oyster reefs in Mobile Bay
· Information about where oyster reefs are most likely to thrive, leading to more productive and efficient restoration efforts
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