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Subtitle Evaluating the Application of NASA Earth Observations to Detect Change in Wetland Types at a Regional Scale
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Partner Organizations	Comment by Lauren: Partner: the umbrella term for all types listed below.

Collaborator: Organization or individual that works directly with a DEVELOP project team and provides some kind of leveraged resource (advising, data, model, software, funding, etc.), but are not actually using the project’s products or methodologies to make a decision or policy.
Ex. A researcher from a university who provides a team with an ancillary dataset to validate their results.

End-User: Organization or individual that receives results and methodologies from DEVELOP (either directly from a DEVELOP project team or through a partner/collaborator) and can use the project’s products or methodologies to make a decision or policy. They may also provide some kind of resources (advising, data, model, software, funding, etc.), but it is not required.
Ex. The Texas Forest Service’s Predictive Services that can use the products/methodologies from the DEVELOP project in their risk mapping creation.

Boundary Organization: Organization or individual that disseminates the project’s results to other end-users, decision makers, policy-makers, etc. The Applied Sciences Program defines a boundary organization as “an organization outside of your own that broadens your reach across the boundary into the operational domain (i.e. policymakers, decision makers, and other key stakeholders).” 
Ex. The Smithsonian Conservation Biology Institute works with local groups in Myanmar and helped DEVELOP disseminate results from the Myanmar Ecological Forecasting project to those in-country groups.

Albemarle-Pamlico National Estuary partnership (APNEP), End User, Jim Hawhee


Project Details
Applied Sciences National Applications Addressed: 
Ecological Forecasting 

Study Area: Albemarle-Pamlico watershed located in Virginia (VA) and North Carolina (NC).	Comment by Childs, Lauren M. (LARC-E3)[DEVELOP]: This is NOT where your team is located. If your project is regional, make sure to list all the states included. We need this for impact maps

Study Period: 1990 - 2015	Comment by Childs, Lauren M. (LARC-E3)[DEVELOP]: (dates you have gathered data for, NOT the months/term you are conducting the project

Earth Observations & Parameters
Landsat 7 ETM+ – Land cover 
Landsat 8 OLI – Land cover
TerrSet – Digital Elevation Model

Ancillary Datasets Utilized
· (DEM) USGS EarthExplorer
· NOAA Coastal Change Analysis Program (C-CAP) - regional land cover 
· Infrastructure – roads, buildings
· Soil Type
· State and County boundaries – shapefile
· Watershed boundary – shapefile  

Models Utilized
· Random Forest Classification – Creators: Dr. Ned Norning and Dr. Martin Wegman
· Land Change Modeler – Idrisi TerrSet

Software Utilized
RStudio – RandomForest classification on Landsat imagery
Idrisi Terrset – future wetland extent prediction
ERDAS IMAGINE - land classification of Landsat imagery
ArcGIS - Raster Manipulation/Analysis, Image Enhancement & Map Creation of Landsat 7 and 8 imagery


Project Overview
80-100 Word Objectives Overview
This project looks at wetland extent in the Albemarle-Pamlico estuary over time. Using a supervised classification tree, land cover is mapped throughout the study area using Landsat scenes from 1990, 2000, and 2015 with a specific focus on wetland delineation. Change analysis is conducted between the three scenes to gain an understanding of how land cover has changed over time and assess the implications these changes have on wetland areas. A classification tree tutorial is provided to the partner organization to aid them in future assessments of the region’s wetlands. 

Abstract	Comment by Childs, Lauren M. (LARC-E3)[DEVELOP]: Tips: 
Be concise. Give only high-level information. 

Include 1) what the problem was, 2) what you did in response, and 3) what the benefits or outcomes are/will be. 

Include what NASA Earth observations were involved. 

Include who the decision makers are and what the decision being made is.

Write in active voice in simple past tense: www.englishpractice.com/improve/active-passive-voice-simple-tense/ 

One paragraph is preferable.

Example Outline:
• Brief background introduction to the issue/concerns at hand (one to two sentences)
• The partners/end-users involved and the decision making process that is taking place and can be enhanced by the integration of NASA Earth observations (one to two sentences)
• What NASA Earth observations are being used, considering methodology and products (one to two sentences)
• The benefits of this project - how will end-users use your methodology in the future? (one sentence)

As a result of their sensitivity to sea level rise, wetlands are considered one of the most vulnerable ecosystems to climate change. In addition, wetland extents have diminished over time due to population increases and the associated land change patterns. This project partnered with the Albemarle-Pamlico National Estuary Partnership (APNEP) to determine land cover change within the Albemarle-Pamlico watershed from 1990 to 2015 using NASA Earth Observations (EO), specifically Landsat-7 and Landsat-8. Images were collected from 1990 (Landsat 7) and 2015 (Landsat 8), and classified based on a Random Forest classification tree analysis. Change analysis was conducted between the images to assess temporal trends in wetland extent throughout the study area. Historical and current land cover maps, change analysis statistics and reports, and a detailed classification tree tutorial were provided to APNEP to support the organization in implementing policies toward wetland monitoring, protection, and restoration. 

 
Community Concerns	Comment by Childs, Lauren M. (LARC-E3)[DEVELOP]: What is the issue at hand? Why is this topic important?	Comment by Childs, Lauren M. (LARC-E3)[DEVELOP]: Community Concern Notes & Tips:
 These bullets should demonstrate the “why” and the importance of the issues at hand
 Including hard facts about the impact is good – ex. “Wildfires burned over 4 million acres in Texas in 2011, destroying almost 3,000 homes and 2,700 other structures”
 Stay concise and clear
 There is no set number required, if you have one major one and it’s a good one that is fine!
· The extent of Albemarle-Pamlico
· How much change has occurred 


Current Management Practices & Policies 

[bookmark: _GoBack]For this project the partnership with the Albemarle-Pamlico National Estuary Program (APNEP) will encompass interactions with U.S. Federal, State, and Local governments as well as non-governmental organizations (NGO), academia, and the public. In 1987 the Albemarle-Pamlico watershed region was considered an “estuary of national significance” and was among the first 28 National Estuary Programs (NEP) established by the U.S. Environmental Protection Agency (EPA) through amendments of the federal Clean Water Act (CWA). A recent implementation of an Ecosystem-Based Management (EBM) in addition to the Comprehensive Conservation Management Plan (CCMP) seeks to identify, protect, and restore the significant resources provided by the Albemarle-Pamlico estuary system. Conservation efforts are directed through a watershed approach including management practices at headwater, rivers, and streams all the way to the sounds, addressing a broad range of issues throughout the watershed. Currently N.C. Governor's Executive Order #133 provides advisory structure through a Policy Board, a Science and Technical Advisory Committee, and an Implementation Committee. North Carolina relies primarily on the 401 certification for state-level wetland regulation administered by the North Carolina Department of Environment and Natural Resources (NCDENR), and Division of Water Quality (DWQ). In 2001 a similar set of rules also administered by DWQ pertaining to isolated wetlands not regulated under Section 404 of the Clean Water Act requires a permit to be obtained for authorized activities that do not alter existing uses. North Carolina’s Coastal Area Management Act (CAMA) requires developments in “Areas of Environmental Concern” (AECs) to obtain a separate permit from NCDENR Division of Coastal Management. In 1997, North Carolina adopted Riparian area buffer rules which creates a 50-ft wide riparian buffer along waterways of the Neuse river basin, similar rules were adopted for the Tar-Pamlico river basin in 2000 and for the Randleman Lake basin in 2001. 


Decision Support Tools & Benefits 	Comment by Childs, Lauren M. (LARC-E3)[DEVELOP]: What did you do/create to address the issue?	Comment by Childs, Lauren M. (LARC-E3)[DEVELOP]: End-products: These are what your project created that will be given to the end-user to assist with making informed decisions (Ex. Risk maps, change detections, habitat loss calculations, etc.)
Tip: Refer to the original proposal for originally planned tools for reference.

EO Used: What EO were used to derive these products?

Benefit: What is the actual/potential benefit to the end-user – how can this end-product improve their decision making process?
	End-Product
	Earth Observations Used
	Benefit & Impact

	Statistics give “From-to” Change
	Landsat- 5,7, and 8
	Quantitative output that puts a number on the health the Albemarle-Pamlico wetlands. 

	Maps showing Landover change from 1990 – 2015
	Landsat- 5,7, and 8
	These maps can be used to demonstrate the change in wetland extent over the past 15 years. 

	Tutorial
	Landsat- 5,7, and 8
	A tutorial that can be used to replicate the projects methodology and deliverables.




Project Imagery

Caption: [Insert Caption Here. Max of 25 words.] Image Credit: [Insert project short title] Team.
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