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

Study Area: Albemarle-Pamlico Watershed (NC, VA)
 
Study Period: May 2000 - Nov 2015

Earth Observations & Parameters:
Landsat 8, OLI – land cover

Ancillary Datasets Utilized:
· USGS National Land Cover Dataset (NLCD) - land cover
· NOAA Coastal Change Analysis Program (C-CAP) - regional land cover 
· USGS National Hydrological Dataset (NHD)
· USGS Digital Elevation Model (DEM)- 1 arc second, 1/3 arc second and 1/9 arc second
· Soil Survey Geographic Database (SSURGO)

Models Utilized:
· Remote Sensing for Biodiversity and Conservation, R Random Forest Model 

Software Utilized:
ERDAS IMAGINE- supervised land classification of Landsat imagery
ESRI ArcGIS- raster manipulation/analysis, image enhancement & map creation of Landsat 8. Selection of Training sites for supervised land-use classification in R random forest model and Google Earth Engine. 
Google Earth Engine – exploring other tools for land use and land cover classifications (LULC). 


Project Overview
Landsat 8 imagery, in combination with LiDAR, DEMs, soil, and ground truth data provided powerful tools for this land classification project. Data were used to classify land use types, specifically wetlands, update NOAA’s C-CAP program, and identify additional land cover categories, such as areas impacted by the invasive species, Phragmites australis. The project provided updated LULC maps to the partner organization as well as a usable methodology that would allow APNEP to update the imagery on an annual or biannual basis. The project also aimed to investigate whether there was any correlation between wetland type and wetland health. 

Abstract:
This project focused on ecological forecasting for wetlands in the Albemarle-Pamlico watershed in Northeastern North Carolina and Southeastern Virginia. The Albemarle-Pamlico watershed encompasses the second largest estuary system in the United States. Understanding land cover types and uses is incredibly important in managing the myriad of uses for, and stressors on, this valuable resource.  In partnership with the Albemarle-Pamlico National Estuary Partnership (APNEP), this project aimed to provide an updated version of NOAA’s Coastal Change Analysis Program (C-CAP) land-use classification, with a specific focus on delineation of wetland types within this watershed. The project also further disaggregated land cover types such as crop varieties and the invasive species, Phragmites australis. The team utilized a supervised land classification methodology and cross-referenced Landsat 8 imagery with ground truth, LiDAR or DEMs, NHD, and soil datasets to create inputs for the R classifying model. The end goal of the project was to produce maps and a methodology by which APNEP can continually update wetland types and to establish if there is a correlation between wetland type and wetland health within the watershed. This was all with the aim of helping APNEP to make informed policy and management decisions. 

Community Concerns:
· Like many land/water management organizations, APNEP suffers from some of the same issues in budget shortfalls and lack of personnel. Another limiting factor in their operations is the availability of data on land cover. As noted, C-CAP is only updated approximately every five years and has an accuracy of about 82%. APNEP is also limited in their ability to utilize the data that does exist, such as the data from NASA EOS, because of limited knowledge or access to the appropriate software and understanding of the subject.  
· Existing active wetland monitoring programs are limited in their utility for ecosystem-based management because of some of the resource limitations listed above and their scalability. 
· C-CAP is helpful but does not cover the entire Albemarle-Pamlico basin and it is only updated on approximately a five year cycle.
· Wetlands within the Albemarle-Pamlico basin provide a breadth of positive benefits for people and ecosystems. Beyond the obvious economic benefits of tourism and fishing, wetlands provide extensive flood control, water filtration (removal of excess nutrients and other pollutants) and extensive habitat for a range of flora and fauna. All of these aspects are integral to people living within the basin and APNEP strives to incorporate this consideration into their work wherever possible.

Current Management Practices & Policies:
APNEP relies on an ecosystem-based approach to watershed management. The overall plan is laid out in their extensive “Comprehensive Conservation and Management Plan: 2012-2022” (CCMP). In this document, APNEP outlines their five main guiding principles: to identify, protect, restore, engage and monitor trends in the basin. Much of the identify stage is based on field science in collaboration with a host of partner organizations for data collection with the goal of better quantifying and qualifying specific threats and challenges within the basin. This project aimed to make a contribution to this ‘identify’ phase. While the organization utilizes NOAA’s C-CAP data, use of remote sensing data remains fairly limited. 

A majority of their research and data relies on field work and partner-organizations. The ‘protect’ and ‘restore’ phases are influenced by the particular aspect of the watershed that is being addressed. In a given estuary for example, a ‘pristine’ state would ideally be protected, while a judgement that it was in a degraded state would require restoration. The ‘engage’ pillar is one place where the ecosystem and adaptive approaches to management are obvious. This covers APNEP’s objective to incorporate a broad range of actors which could range from government scientists to commercial fishermen to farmers to the general public. APNEP utilizes citizen monitoring programs and outreach/education programs, amongst other strategies to include input from many different user groups within the basin. Finally, the ‘monitor’ stage is necessary for any well-planned and comprehensive management strategy. In any approach billed as adaptive, one must gather information, make decisions and implement policies and then monitor impact, and adjust as necessary. 

As APNEP advocates this holistic approach to ecosystem/basin management, the policies they advance are varied. Because they have the dual management directive of human use and ecosystems, they must pursue policy options which aim to protect and restore ecosystem resources while also preserving human use in the area. This is apparent in their CCMP where they extol the virtues of a rich culture anchored in a long connection with the area, the fisheries and natural environment, as well as the importance of protecting habitats and restoring ecosystems to a more pristine state 

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

	Land use classification and wetland type map
	Landsat 8 OLI
Terra MODIS
	Aid in describing focus areas and wetland types for protection/conservation or remediation efforts

	Methodology for continuously updating C-CAP 
	Landsat 8 OLI
Terra MODIS
	C-CAP is only updated by NOAA once every 5 years so this would enable APNEP to update wetland types and other classifications such as Phragmites more regularly 
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Software Release Requirements
What category do the tools your project is creating fall within? 
Category II
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