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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.

United States Department of Agriculture - Agriculture Research Service (USDA-ARS) POC: Dr. Michael Glenn, Ph.D., Appalachian Fruit Research Station, Kearneysville, WV. (End-User and Collaborator)


Project Details
Applied Sciences National Applications Addressed: 
Agriculture, Climate

Study Area: Washington State, United States	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: 2002-2100	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
· Aqua, MODIS - Land Surface Temperature

Ancillary Datasets Utilized
· USDA CropScape Dataset - Land cover

Models Utilized
· Coupled Model Intercomparison Project (CMIP5) air temperature forecasts: RCP 4.5 and 8.5 scenarios
· Coordinated Regional Climate Downscaling Experiment (CORDEX) regional climate models: Canadian, and EC Earth
Software Utilized
Python - Manipulation of MODIS Data, & Calculation of temperature averages and Growing Degree Days
ArcGIS - Raster Manipulation/Analysis, Image Enhancement & Map Creation

Project Overview
80-100 Word Objectives Overview
Apple production is a major part of Washington’s economy; however, apple trees have very specific climatic requirements that must be met in order to ensure a good harvest.  Changes in regional climate due to global climate change could pose a threat to apple orchards as previously ideal conditions become unfavorable.  By modeling Washington’s climate up to the year 2100, the end-users will be provided with Plant Hardiness Zone (PHZ) maps for the coming decades.  The maps will help inform apple growers of the challenges they will face, as well as suitable locations for future orchards.

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)
Washington State produces 65% of the nation’s apples, adding 2.2 billion dollars to the nation’s economy. Washington’s warm, dry summers and cool, wet winters provide excellent conditions for apple growth. However, there is a strong likelihood that Washington’s suitability for apple farming could be altered by current and future climate change. Areas of optimal conditions were mapped out as Plant Hardiness Zones (PHZs), which are used by the USDA to determine which plants will thrive in a particular location. Apples grow best when climate conditions match zones 5 and 6. By creating maps of current and projected PHZs, apple growers will be able to decide if it would be beneficial to move apple orchards in the upcoming decades. Using Aqua MODIS Land Surface Temperature (LST) from 2002-2015, minimum temperatures per day and month were extracted to create a present-day PHZ map. Additionally, future climate model air temperature forecasts from the Coupled Model Intercomparison Project phase 5 (CMIP5) for 2020-2100 were used to determine future PHZs. Growing Degree Days (GDD) were also calculated to create orchard suitability maps. Since the ability of apple trees to thrive is dependent on GDDs, PHZs, and average growing season temperature, these maps provide further insight into which regions of Washington State may be suitable for apple orchards in the future. Final maps of current and forecasted PHZs allow stakeholders to identify regions that are currently optimal for apple production, and see how those regions may move with forecasted climate change.

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!
· For apples, ideal growing conditions can be found in Plant Hardiness Zones 5 and 6, which characterize all of the major apple growing regions, including Washington. However, future climate change will result in changing temperature and precipitation patterns and may shift the locations of these ideal growing conditions. 
· If winter temperatures include more extreme lows, apple trees are at a higher risk of dying
· If overall temperatures increase - making apple trees reach their required number of Growing Degree Days earlier in the season - apple buds may be more at risk for spring frost

Current Management Practices & Policies 
Apple growers currently rely on models provided by NOAA’s climate prediction center, including models which predict the effects of various teleconnections, such as the El Niño Southern Oscillation. Additionally, potential evapotranspiration calculations are used to determine how much water will be required by apple trees to keep them healthy and prevent sunburn. Water rights allocations may be restricted from junior water rights holders if there is not enough water in the reservoir system, which may affect irrigation capabilities of apple growers

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

	Plant Hardiness Zone maps
	Aqua MODIS- Land Surface Temperature (LST) data
	Brief description of how the end-product has/will/can improve a specific decision making process or be used by the partner

	Forecasted Plant Hardiness Zone maps
	CMIP5 forecasts
	Highlights regions suitable for future plant growth in order to help orchard owners prepare for the impact of climate change.

	Orchard suitability maps
	Aqua MODIS- Land Surface Temperature (LST) data
	Highlights areas optimal for apple growth in Washington State with greater detail in order to have a baseline when comparing future regions of apple growth.

	Forecasted orchard suitability maps
	CMIP5 forecasts
	Highlights regions suitable for future growth of apples with detail to help orchard owners prepare for the impact of climate change.




Project Imagery
[Insert image here] 	Comment by Childs, Lauren M. (LARC-E3)[DEVELOP]: Only submit an image in the final draft. Do not submit an image in the rough draft.

This is the image that will be displayed on your team’s project page on Earthzine and used in the HQ Showcase and summer booklet. It needs to be an image of processed data (processed by the team and not from any outside source) and include NASA Earth observations. No photographs. 300 dpi minimum.

How to check dpi on a PC - right click on the image file, go to Properties, and click on the Details tab. The dpi should be listed there.
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