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Short Title (Location + Main App Area)	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Be sure to update your Node Name in the header to the full title (e.g., 'state + city/NASA center name' or Virtual Environmental Justice/Pop-Up Projects.)  Only do this for the first page.

Longer subtitle (Example: Synthetic Aperture Radar Data Decision Support for Atlantic Blue Fin Tuna Population Assessment and Management in the Gulf of Mexico)






[image: ]                 Technical Report	Comment by Marisa Smedsrud: BEFORE YOU BEGIN:
1) The Tech Paper page limit is 10 to 12 pages. This excludes the cover page, references, and appendices.

2) Write in past tense and use active voice as much as possible. There are some instances where writing in passive voice is necessary – that is okay, but it’s DEVELOP’s preference to write in active voice whenever possible.

3) It is very important to remember that the partner is your audience and that this will be a public facing document. When writing, consider your audience and what knowledge they have coming into reading this tech paper. Be concise, but explain yourself when necessary. If you are only focusing on sounding fancy, you will be sacrificing clarity and impact in your writing. 

4)Finally, do not forget that DEVELOP projects are quick feasibility studies, so do not lose sight of this when framing your results as well as your project as a whole. However, you must go beyond simply saying "We found that it was/wasn't feasible to use Earth observations for this application".
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Important: Before you turn in checkpoints to PC, delete all comments instead of resolving them! Thank you!


1. Abstract 	Comment by Marisa Smedsrud: Best Practices:
1) Write in past tense and active voice
2) Avoid passive words like "might" or "could"
3) Spell out all acronyms except NASA
4) Don't include citations
5) Don't define terms
6) Remember the project is a feasibility study!
Insert here (150 to 250 words, one paragraph). The abstract should be fully contained and give the reader a good grasp of the project. It should include the following:
1. NASA Earth observations used
2. The partner organization(s) & their current decision-making process
3. The problem and what you did in response
4. Benefits/outcomes of the project
5. Major results
6. Analysis of feasibility based on results & limitations found within the project

Key Terms	Comment by Marisa Smedsrud: A good way to think about key terms, is "If someone where to search for my project, what words would they use?" Methods (i.e., NDVI), Study Area (i.e., the Duck River Watershed), or community concerns (i.e., carbon stock loss) are good places to start. 	Comment by Marisa Smedsrud: Remember that what you list here should be the same as what is list in the project summary that you fill out at the end of the term!
[bookmark: _Toc334198720]Insert 2 to 8 keywords here that relate to your project. Example: remote sensing, MODIS, Floating Algal Index, biodiversity hotspot, MaxEnt

2. Introduction
Be concise; this section should be between 500 and 800 words as one to two pages should suffice. It is also REQUIRED to include at least 5 references from peer-reviewed literature and a study area map. Please cite all sources in-text using APA format. 
[bookmark: _Toc334198721]
Things you must include (in whatever order you think flows best): 

1. Background Information – Relevant information to inform the reader of current environmental issues, decision making, etc. 
2. Scientific Basis – previous studies, the scientific basis of your methods and how they have been used in previous research, etc. (Put comment about references in here)
3. Study Area – Describe the geographic location of the study and include a study area map that contains required map elements (i.e. inset map, scalebar, north arrow, and legend if applicable). 
4. Study Period – Explain the time period of data you are looking at (years and dates of data). 
5. For II & III term projects – Include a paragraph discussing what was done and/or found in the previous term. (put with partners and objectives)
6. Project Partners – Explain who the project partners are, why they are interested in this project, what their specific current decision-making practices are, what this project will address through research and methodologies, and how end users will use end products and result etc. How will the partners benefit from this project and the methodologies? 
7. Project Objectives – These should be short decisive action items in paragraph form, not a bulleted list. 

[bookmark: _Toc334198726]3. Methodology
This should be the focus of the paper – concise, yet explanatory. Be specific in explaining why you used particular methods – remember your audience! Highlight the NASA Earth observations utilized and their capabilities. Answer the “The Five W’s” (who, what, when, where, & why). Include a paragraph or more for each of the following items. There is no word cap but be thoughtful and keep it in the 2-6 page range. Use past tense, active voice whenever possible! 	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Provide enough information such that someone reading it could replicate what you’ve done, but there is no need to be unnecessarily detailed. 

Bad example: “We added a shapefile as a layer in ArcGIS, used the clipping tool to trim the data to only our study area, exported the file into a new geodatabase, and then altered the symbology to show differences in elevation.”

Better example: “We clipped the digital elevation model (DEM) to our study area.”  	Comment by Marisa Smedsrud: Active voice is clearer to read, makes the writing more impactful, and academic journals prefer it. There are certainly times when using the passive voice makes sense, but it’s less often than you may think. When reviewing your work, look for passive voice and ask yourself if there is a more direct way to state your thought. 

3.1 Data Acquisition 	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Include a complete product title for all NASA data products (Example: MYD13A2 MODIS/Aqua Vegetation Indices 16-Day LC Global 1km SIN Grid V006). Please do not copy-paste titles from the GEE catalog.

Data product names are often found on satellite/sensor websites or sorted by NASA Distributed Active Archive Centers (DAACs) here!

Citations for these data products are also required. See the linked document in the References section for guidance on how to properly cite data.
What data did you get, what level products were they, for what dates did you get images, where did you get the images from, etc.? Consider adding a table to display this information if you are using multiple platforms/sensors. Just a table alone will not suffice – you need to describe your data sources and acquisition in the body text as well. You do not need a separate paragraph for each data source under the Data Acquisition section. Remember to properly cite Earth observation and ancillary datasets in the references.

3.2 Data Processing	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: It’s easy to mix up 3.2 Data Processing with 3.3 Data Analysis. Processing refers to the steps you took after acquiring the data to prepare them for analysis. Analysis refers to the scientific and statistical methods you applied to your “analysis-ready” data to gain new insights about the study area. 
What did you do to the data to make it ‘readable’? Were there conversions needed in order to analyze it? Did you have to mosaic images or use a cloud filter? Did you have to normalize anything to fit other datasets? Did you run an NDVI calculation, change detection, etc.? Remember to properly cite any indices, models, and tools you are utilizing from other authors, including DEVELOP projects.

[image: ]	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Use the same style for all figures, including images, graphs, charts, etc.

All figure captions should be concise and descriptive in Garamond. If your figure contains Earth observation data, the caption should include the date, location, platform, and sensor.

Any text within the image should be Century Gothic. Any text within a graph or chart should be Garamond.

Best Practice – Figures should follow the paragraph they were first mentioned in. ALL figures, charts, and graphs should be referenced in the text.	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Figures can be grouped. Text and map elements do not have to be separate. However, text must be large enough and clearly legible (no blurry text).	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: In the caption, walk your reader through the meaning of your figure’s legend, colors, data axis, and data trends. 
[copyright statement placeholder for visualizations using private imagery like DigitalGlobe/Maxar products:	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: If you show an image or derived data from Maxar or Planet, it needs special references in the image captions. 
For Planet, use the following:

For data products: “© Planet Labs PBC {Year}. All rights reserved.”
For derivatives: “Includes copyrighted material of Planet Labs PBC. All rights reserved.”

For Maxar, please only use derived data and not raw imagery. For this you would use: “©year Maxar” on the top of the image.
e.g., WorldView-2. (Source: DigitalGlobe). © 2021 Maxar]
Figure 1. This is a composited and cloud-masked NDMI image clipped to the 4 km study boundary of Glacier National Park (from Landsat 5 TM, 2005).	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: For easy formatting, right click on your figure and choose Insert Caption.

	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Use the Insert tab from the toolbar to enter an equation. 

After insertion, select the equation, navigate to the equation design tab, and select “Normal Text” as the formatting option instead of “Professional” in the left section of the toolbar. Under the home tab, change the font to Garamond and center justify the equation. If you have the desktop version of Word, you can number equations with this trick (it will not show up correctly in O365, but that is okay).

When referencing the equation in body text, use (Equation 1). Also, be sure to cite the source of each equation!
(1)

3.3 Data Analysis
How did you analyze the data – statistical analysis, validation, etc.? What methods did you use? 

[bookmark: _Toc334198730]4. Results & Discussion
Insert images, graphs, maps, charts, etc. in this section. Choose the most important results to highlight here. No word cap, but 2-6 pages is a good range.

4.1 Analysis of Results	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Remember, “negative” results should still be reported! It’s important to keep a record of what was not feasible or just simply did not work within the scope of the project.
What can you tell from your graphs, images, etc.? What does the data tell you? What does this mean for your project?
Include an error analysis. What factors could you not account for? What are potential holes or problems with your methodology. What things didn’t work out like you expected they would, etc.?
When writing this section, think about how your feasibility discussion in the next section will follow directly from the analysis of your results. 
[bookmark: _Toc334198734]
Table 3	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Table labels, descriptions, and notes differ in format from figures.
Interannual periods used to create persistence maps

	Persistence Year Range
	Interannual Periods Aggregated for Persistence

	2000-2005
	2000-2001, 2001-2002, 2002-2003, 2003-2004, 2004-2005

	2005-2011*
	2005-2006, 2006-2007, 2007-2009, 2009-2010, 2010-2011

	2010-2016*
	2010-2011, 2011-2013, 2013-2014, 2014-2015, 2015-2016


*Ranges that have gaps due to missing interannual periods from Landsat for 2008 and 2012.	Comment by Marisa Smedsrud: Don’t italicize notes on tables, only italicize the caption.

4.2 Feasibility for Partner Use
This section is partner-centric and should speak to the feasibility of applying your methods to the end user’s issues in this instance. Did your project find that the partner could utilize some or all of the methods you employed? If applicable, what aspects of your methods were not feasible for use? Make sure to address any limitations that you found. 	Comment by Marisa Smedsrud: For example, if your main limitation was temporal resolution, talk about how this affects the feasibility of your partners using the methods that you created.

4.3 Future Recommendations
Speak to what steps your partners could take to further the methods or better integrate them into their decision-making practices. This section is not about suggesting future research but instead a suggestion to partners regarding what they can use/do going forward and how. Think about what path your project has carved out for the partners and not simply suggest another project term. However, if (and only if) there is another term planned, how should that team proceed? 
[bookmark: _Toc334198735]
5. Conclusions
Word count: 200 to 600, about a page.
Summarize the main findings here – what are the main takeaways from your results and feasibility analysis? How do these takeaways relate to your community concerns, how will your partners benefit from the project, etc.? 	Comment by Marisa Smedsrud: Statements like “we made a map of x” are not proper conclusions. What does the map show and what does that mean for the partners and broader community? 
[bookmark: _Toc334198736]
6. Acknowledgements	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: From here down does not count against the 12-page max.
Keep to a concise paragraph or bullets of names. End with the following sentences:

This material contains modified Copernicus Sentinel data (insert year), processed by ESA. 	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Include the ESA acknowledgement statement only if you used Sentinel data.

If any other private data is used like  DigitalGlobe/Maxar or PlanetScope, confirm proper acknowledgments with your Fellow and be sure to include the CSDA statement. 

If you used Maxar data, this sentence should also go in the acknowledgements: 
“DigitalGlobe/Maxar data were provided by NASA’s Commercial Archive Data for NASA investigators (cad4nasa.gsfc.nasa.gov) under the National Geospatial-Intelligence Agency’s NextView license agreement.”

If you used raw Planet data, this sentence should go in the acknowledgements: "© Planet Labs PBC {Year}. All rights reserved."
If you used derived Planet data, write: "Includes copyrighted material of Planet Labs PBC. All rights reserved."

This work utilized data made available through the NASA Commercial Smallsat Data Acquisition (CSDA) program.

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Aeronautics and Space Administration.	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: The two NASA legal statements are required!

This material is based upon work supported by NASA through contract 80LARC23FA024.
[bookmark: _Toc334198737]
7. Glossary	Comment by Cecil Byles: The goal of this section is to help the reader better understand jargon and terms introduced in the paper. Include vocabulary the reader may not be familiar with, in addition to defining the acronyms in your paper. 
Define field-specific terms and acronyms, but not only acronyms. When the body is complete, re-read your paper and identify the scientific jargon words to add to the glossary. The goal of this section is to help the reader better understand the work presented in the paper. Include vocabulary that the reader may not be familiar with, in addition to defining the acronyms in your paper. Write this section as if someone who isn’t familiar with your application area is reading your paper!

Earth observations – Satellites and sensors that collect information about the Earth’s physical, chemical, and biological systems over space and time
MODIS – Moderate Resolution Imaging Spectroradiometer

8. References
Start your alphabetized list of references on a new page and use APA 7 formatting. Please review the separate References template document to learn more! You should be able to copy-paste the example citations into this document with formatting intact. Then, just replace with your source’s information!

9. Appendices
Begin each appendix on a new page (insert a Page Break rather than hitting ‘enter’) with the word appendix in the top center. Use an identifying capital letter (e.g., Appendix A, Appendix B, etc.) if you have more than one appendix.	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Each appendix (not each individual image) goes on a separate page. Be sure to group similar images, graphs, etc. into correct appendix groupings. 

Label tables and figures in the appendix as you would in the text of your manuscript, using the letter A before the number to clarify that the table or figure is found in the appendix (e.g., Figure A1, Table B2, etc.)	Comment by Byles, Robert C. (LARC-E3)[SSAI DEVELOP]: Example: ‘Figure A1’ refers to the first figure in Appendix A, ‘Table B2’ refers to the second table in Appendix B, etc.

Don’t forget to refer to all appendix figures in the body text of the paper. If an appendix consists entirely of a single table or figure, the title of the table or figure should serve as the title of the appendix.

The appendix is not the place to stick every map/graph/figure that you want to send to your partners! The purpose of the appendix is to supplement your tech paper, not add copious amount of new information; therefore, the appendices have a page limit of 10. If you want to put 10 or more pages of appendices or supplementary information, it should be submitted as an extra, optional deliverable. This deliverable can mimic how the appendices are set up in the tech paper.  
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