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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.

The Murulle Foundation, End User & Boundary Organization, POC: Nicholas Young
Natural Resource Ecology Laboratory at Colorado State University, Collaborator & End User, POC: Nicholas Young

Project Details
Applied Sciences National Applications Addressed: 
Ecological Forecasting, Disasters

Study Area: South-central Ethiopia, including the Bale-Arsi massif and surrounding lowlands (WRS1 Landsat Scene Path 180, Row 55; WRS2 Landsat Scene Paths 167 and 168, Row 55)	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: 1973-2015	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 8, Operational Land Imager (OLI) - Burned area
Landsat 7, Enhanced Thematic Mapper (ETM+) - Burned area
Landsat 5, Thematic Mapper (TM) - Burned area
Landsat 5, Multispectral Scanner (MSS) - Burned area
Landsat 3, Multispectral Scanner (MSS) - Burned area
Landsat 1, Multispectral Scanner (MSS) - Burned area
Aqua/Terra, Moderate Resolution Imaging Spectroradiometer (MODIS) - Burned area product
Space Shuttle, Shuttle Radar Topography Mission (SRTM) - Elevation


Ancillary Datasets Utilized
· Natural Resource Ecology Laboratory - Mountain Nyala habitat
· The Murulle Foundation - Bale Mountains National Park boundary
· Published literature and reports - Fire dates, locations, and extents

Models Utilized
· Laboratory for Applications of Remote Sensing in Ecology, Oregon State University LandsatLinkr package
· Laboratory for Applications of Remote Sensing in Ecology, Oregon State University LandTrendr model

Software Utilized
ArcGIS – Raster processing, Tasseled Cap transformation for Landsat 8 OLI data, analysis of polygons from the MODIS burned area product, creating maps of burned areas
IDL and ENVI – Interface for LandTrendr model, raster processing
R and RStudio – Interface for the LandsatLinkr package, graphing

Project Overview
80-100 Word Objectives Overview
Ethiopian pastoralists have a long history of managing high-elevation shrublands with intentional burning, but these fires may lead to unintended consequences, such as reduced habitat for the endangered Mountain Nyala.  We quantified fire distribution in Ericaceuos shrublands of the Bale-Arsi massif, Ethiopia, mapping burned areas over 42 years (1973-2015) using Landsat Multispectral Scanner, Thematic Mapper, Enhanced Thematic Mapper, and Operational Land Imager data, as well as the Moderate Resolution Imaging Spectroradiometer Burned Area product.  Our findings improve the understanding of past fire extent, which will inform future conservation efforts by The Murulle Foundation and its partners in Ethiopia.

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)
The Bale-Arsi massif of south-central Ethiopia comprises one of the largest and least studied mountain systems in Africa. An internationally recognized biodiversity hotspot, the region is home to Bale Mountains National Park and the Sanetti Plateau, which provide critical alpine habitat for numerous endemic and endangered species such as the Mountain Nyala. Ethiopian agro-pastoralists in the region practice intentional burning to clear land for grazing and planting; however, pressures from climate change and increasingly populations have made understanding the frequency and extent of burning a top data need for conservationists and park managers seeking to balance conservation goals with the needs of local communities. We quantified historical fire occurrence and extent in the unique, high-altitude Ericaceous shrublands of Bale, using 42 years (1973-2015) of Landsat Multispectral Scanner, Thematic Mapper, Enhanced Thematic Mapper, and Operational Land Imager imagery, as well as a SRTM digital elevation model. We spectrally linked all imagery using the LandsatLinkr package and identified burned areas with the LandTrendr disturbance model. We validated these results using the Moderate Resolution Imaging Spectroradiometer Burned Area product and locations of fires available in the literature. The resulting maps and spatial data will be used by The Murulle Foundation, a local conservation organization, and the managers at Bale Mountains National Park to target conservation areas and promote sustainable land use. 



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!
· Pastoralists in the south-central Ethiopian highlands have a long history of burning Ericaceous shrublands to improve their livelihoods; burning shrubs increases grazing value, controls toxic caterpillars, and reduces predator attacks on livestock.
· Natural and intentional burning of Afro-alpine grasslands and Ericaceous heath shrublands in the Bale-Arsi massif may reduce the critical habitat of the endangered Mountain Nyala and increase soil erosion.
· Cessation of intentional burning is expected to allow shrubs to replace Afro-alpine grasslands, to grow out of reach of pastoralists’ cattle, and to create high fuel loads susceptible to much larger, high-intensity fires when they do eventually burn.
· Previous efforts to establish conservation areas in the Bale Mountains have had limited and varying success, and limited data availability for fire history in the Bale Mountains impedes future fire management planning.


Current Management Practices & Policies 
As a 501(c)(3) non-profit, The Murulle Foundation (TMF) focuses on fostering participatory grassroots projects that build enduring coexistence of people and ecosystems. TMF has worked with multiple land management organizations in Ethiopia, including the Ethiopian Wildlife Conservation Authority, the Ministry of Environment and Forest, and the Frankfurt Zoological Society. The Murulle Foundation has used Landsat data for basic land cover mapping in the past, but it is currently relying on limited field observations of fires in highland shrub ecosystems.

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

	Fire frequency and extent map
	Landsat 1, 3 MSS, Landsat 5 TM, Landsat 7 ETM+, Landsat 8 OLI, MODIS Burned Area Product, SRTM DEM
	Focus management of Ericaceous shrublands based on fire history, and inform Mountain Nyala habitat suitability mapping

	LandsatLinkr and LandTrendr tutorials
	Landsat 1, 3 MSS, Landsat 5 TM, Landsat 7 ETM+, Landsat 8 OLI, SRTM DEM
	Updated tutorial for how to use LandTrendr with MSS data and how to use LandsatLinkr and LandTrendr for a study area outside of North America, both of which are new applications of these tools




Project Imagery
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Caption: Fire in Ericaceous shrublands in the Bale Mountains, March, 2015.  Image credit: Stephen Chignell.
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