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I. Abstract
[Placeholder - do not put anything here until the final draft submission. The abstract in the project summary is where the working draft of the abstract should “live”]
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[bookmark: _Toc334198720]II. Introduction
Background:
In recent years, the risk of severe wildfires in Texas has been increasing due to weather phenomena (e.g., sequences of wet and drought years) and recent urban expansion into woodland areas that are vulnerable to wildfire. During the year 2010, Texas experienced higher amounts of rainfall, which produced more fuel for fires in the following year.  In 2011, the state of Texas declared a state of emergency due to the uproar of fires. There were record- breaking high temperatures, very low humidity, and precipitation changes as a result of La Niña in the winter of 2010, all of which contributed to  causing a devastating amount of wildfires season. La Niña, which triggers extreme changes in climate, caused a major drought in the state of Texas due to the high water temperatures in the tropical Pacific during the winter season.  During the fire season of 2011, Texas wildfires scorched nearly 4,000,000 acres of Texas grasslands, forests, and urban areas destroying 2,947 homes, and costing homeowners over $100 million. Wildfires and drought caused farms in Texas to raise prices due to low crop yields. The combined economic damages in Texas caused by wildfires and droughts in 2011 totaled over $5.2 billion (Smith, date).	Comment by clr: Consider different phrasing here.	Comment by clr: It is not common to cite a news article in a scientific paper. See if you can track down the source that the journalist used. States often issue publications regarding disasters impacts, which journalists then use to write their material.

Many studies and methodologies have been utilized to try to understand and mitigate risks and damages caused by wildfires. Some of theTwo main components factors for used in assessing fire risk are understanding vegetative fuel types and fuel loadsing. A map that displays fuel types shows the distribution of different types of vegetation and how they react to wildfire. Fuel load maps estimate the amount of combustible vegetation.	Comment by clr: Try to stay away from passive voice as it leads to vague and confusing statements. In this sentence, WHO is utilizing the methods and WHO is trying to understand and mitigate risks and damages? The sentence does not say.

Project Objectives:
The focus of this project was to create fuel type and fuel load maps for the state of Texas. Some of the challenges inherent in creating these types of maps are the large spatial scale combined with the variable temporal characteristics of natural fuels. NASA Earth oObservations provide a platform for evaluating wildfire fuels across a range of temporal and spatial scales. The suite of Landsat satellites provides the necessary spatial resolution (30m) to detect the various types of vegetation, but each scene covers a small area and lacks the temporal resolution to adequately record changes over time. MODIS (Moderate Resolution Imaging Spectrometer), on the other hand, has a twice- daily temporal resolution and covers large areas in each scene, but has a coarser spatial resolution (250-1000m). In order to overcome this, the relative strengths of the two satellite sensors were combined so that the temporal advantages of MODIS could be applied to Landsat data, and the spatial advantages of Landsat could be applied to MODIS data.	Comment by clr: Over what span of time? Daily? Weekly? Please clarify as this seems a little bit strange otherwise because of Landsat’s relatively good 16-day temporal resolution.

MODIS and Landsat 8 OLI (Operational Lands Imagery) data products were used to calculate vegetation indices such as NDVI and EVI and to produce land cover classifications based on vegetation types. These products were used to calculate fuel type and fuel load maps. Fusion techniques were then used to create Landsat- scale versions of these products based on corresponding MODIS data. 

MODIS- scale products were also generated to cover the entire state that are capable of representing more current conditions than the Landsat- based models which take years to produce. This provided Texas with the ability to create fuel maps based on near real-time data.  The project produced a model with the ability to input MODIS data and output a fuel load map based on the conditions recorded on any particular day.	Comment by clr: Please clarify the meaning of this sentence. Previously, no models were mentioned.	Comment by clr: What part of Texas? The project partners? WHO received the ability to create fuel maps based on the data?	Comment by clr: The model had the ability to input MODIS data? Or was MODIS data an input to the model? Please rephrase this.	Comment by clr: Same comment. Please be very careful about making sure that each sentence has a well-defined subject that matches the verb. Using active voice will help with this. 

Study Area:
The project team analyzed the entire state of Texas which consists of 43 counties and spans over 12.1 million acres.  The terrain is consistently dry with deserts in the far west.  Grasslands cover the panhandle in mid-Texas, withand forestry and shrubland  farther east.  Mid-Texas transitions between cross timbers and prairies. East Texas is mostly forested, consisting mainly of pine forests, also known as Piney Woods, but there are some oOak-hickory stands and various other tree types throughout (Texas Almanacauthor, date).	Comment by clr: What are “cross timbers?”



Study Period:
Our NASA DEVELOP team proposed to perform studies between 2009 and 2015 and a case study period based between 2010 and 2011.  The current study period includes 2009, which was a relatively normal year with average temperatures and rainfall.  In 2010, weather conditions consisted of a higher summer rainfall than the average. In year 2011, Texas experienced shockingly low amounts of rainfall and very low humidity.	Comment by clr: Please use past tense only. This is a little confusing. Do you mean that the study period as a whole was 2009-2015, with special emphasis on 2010-2011? Please clarify.





Application Areas:
The NASA Applied Sciences application areasNational Application Areas addressed by this project weare Ddisasters, Eecological Fforecasting, Aagriculture, and Wwater Rresources. 	Comment by clr: Can you please explain how each of these areas was addressed? See the NASA Earth Science application areas website for more details about them.

Project Partners:
The Texas Forest Service is tasked with estimating and evaluating potential fire risk in order to manage and allocate resources for the prevention and containment of possible wildfires across the varied and dynamic Texas landscape. Texas Fire Service currently uses data derived from the LANDFIRE Program to predict and monitor wildfires in efforts to save lives, infrastructure, and natural resources. This program provides comprehensive and detailed maps that take a long time to produce and do not have the capability of representing current conditions. By combining data from Landsat and MODIS sensors, this project created fuel maps that were produced based on the most current data available. The Texas Forest Service will utilize these products in order to better understand and evaluate wildfire risks throughout the state.	Comment by clr: Forest?	Comment by clr: Is this an acronym?
[bookmark: _Toc334198726]III. Methodology

Data Acquisition:
Landsat 8 OLI atmospherically-corrected data werewas downloaded from the USGS Earth Explorer website. Landsat data was downloaded for both the warm season and the cold season and the path-rows were chosen because they eachto represent different terrain and vegetation types. The particular path-rows and the dates are noted in table 1 below (Table 1).  MODIS data from 2009-2015 were obtained from the NASA’s Reverb Echo website. MOD09Q1 (Surface reflectance), MOD13Q1 (vegetation indices), and MOD15A2 (leaf area index) were downloaded for the entire time period.	Comment by Orne, Tiffani N. (LARC-E3)[SSAI DEVELOP]: Please continue to correct throughout	Comment by clr: summer?	Comment by clr: winter?

	Path
	Row
	Dates

	25
	39
	2013-08-17; 2015-01-27

	28
	39
	2013-07-25; 2014-01-29

	29
	37
	2014-01-20; 2014-06-27

	29
	38
	2014-06-29; 2015-02-08


Table 1: Landsat data acquisition 


Data Processing:


Preprocessing:
To combine the data from Landsat and MODIS satellites, tThe MODIS data was preprocessed using the MODIS Reprojection Tool (MRT) downloaded from NASA’s Land Processes Distributed Active Archive Center (LP DAAC). This tool enabled the team to convert the MODIS data to be converted into a format that could be combined with the Landsat data.	Comment by clr: Please watch sentence construction. This sentence literally states that the MODIS data combined the data from the Landsat and MODIS satellites. To avoid this kind of ambiguity, try to specify who did what in each sentence in an active construct. For example, “To combine the data from Landsat and MODIS satellites, the team preprocessed the MODIS data...”	Comment by Orne, Tiffani N. (LARC-E3)[SSAI DEVELOP]: MODIS is a sensor, not a satellite. Likewise, Landsat is a satellite, not a sensor.




Fuel Type Maps:
In order to create the fuel type maps, several localized fuel maps were created.
The areas each represented different terrain and vegetation types. Path 25 row 39 is the Piney Woods region of Texas which contains both coniferous and deciduous vegetation. Path 28 row 39 contains the Texas Hill Country as well as the southern extent of the Cross Timbers. This area represents the transition from forests in the east and prairie to the west. Path 29 rows 38 and 39 represent the grasslands of the Great Plains. The northern image contains more of the grassland region, while the southern image contains more of the brushy vegetation.

 In order to create fuel type maps, a classifier was trained on several Landsat 8 images to include the fuel type classes. The fuel type classes are were based upon the Rothermel fire spread model classes and then reduced down into broader class. The main class types that are being were used are werethe conifer forest, mixed forest, grasslands, shrubland, cropland and other. The layer stack included Landsat 8 bands 2-5 (blue-infrared), and a Normalized Differential Vegetation Index (NDVI).	Comment by clr: Better to say “the team conducted a supervised classification.”	Comment by clr: Can you please explain what this is and why your team chose to use it?


Landsat to MODIS: Using MODIS data to create large- scale, moderate- resolution maps based on Landsat classifications

To produce the statewide maps, the Landsat classification raster was converted to polygons in QGIS, an open source GIS software, and those polygons were used as training data for classification ofn the MODIS stack. This allowed for quick generation of MODIS-derived maps that cover a large region that represent the current conditions of potential wildfire fuels.


MODIS to Landsat: Using MODIS data to create small- scale, higher -resolution maps based on Landsat classifications

The Spatial and Temporal Adaptive Reflectance Fusion Model (STAR FM) was used to fuse the Landsat and the MODIS images together. This tool uses 30m resolution Landsat data and combines it with 250m MODIS data (bands 1 and 2) from the same day and willto produce a predicted Landsat- resolution image based on the input of MODIS data from another day. This alloweds the team tofor the createion of 30m fuel maps based on the variation of MODIS data, which eliminateds the need to wait for the next high quality, cloud- free Landsat data to be available. 	Comment by clr: There was no space in this acronym in the keyword section.

 

Fuel Load Maps:
[bookmark: _GoBack]To produce the fuel load maps, the MODIS input includeds the peak NDVI from the previous growing season or the current growing season, depending on which is had the higher value. The biomass was then computed by using the NDVI- to- biomass formula. The biomass was then entered into the final fuel load formula which converteds the biomass into quantified fuel load.	Comment by clr: Careful.	Comment by clr: Is there a formula for this that you can insert here? Also, what is your reference for this process?


[bookmark: _Toc334198730]IV. Results & Discussion
Insert images, graphs, maps, charts, etc. here. Choose the most important results to highlight here. No word cap, but two to six pages is a good range. 

Things to discuss:
· [bookmark: _Toc334198732]Analysis of Results: What can you tell from your graphs, images, etc? What does this mean for your project?
· [bookmark: _Toc334198733]Errors & Uncertainty: What factors could you not account for, what things didn’t work out like you expected they would, etc.
· [bookmark: _Toc334198734]Future Work: If this project was to be selected for another term, what would be the focus? What other areas would be of interest?
· Phenology study – project continuation
· Data fusion creates a platform for phase two of the project to be done on multiple temporal and spatial scales.
[bookmark: _Toc334198735]V. Conclusions
Final conclusions. Word count: 200-600 (~a page).
[bookmark: _Toc334198736]VI. Acknowledgments
Insert here. Keep to a concise paragraph or bullets of names. End with the following sentence.
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[bookmark: _Toc334198737]VII. References
Insert references here. Only include articles/content cited in the body of text above. It’s great if you read many other articles, but they should not all be listed here unless they are being cited in this report.
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[bookmark: _Toc334198738]VIII. Content Innovation
In preparation for DEVELOP’s coming microjournal, please select two content innovation features to support your paper. For each item, please list the name of the feature, and include the tool itself if possible (eg. glossary terms and definitions). If the tool does not work in Microsoft Word (eg. Interactive MATLAB Figure Viewer), please list the file name and upload the related file to the microjournal folder on the DEVELOP Exchange. If you choose to use Inline Supplementary Material, please also include where the material should appear in the text.	Comment by Orne, Tiffani N. (LARC-E3)[SSAI DEVELOP]: At least two should be used, but feel free to use as many as you think are helpful. If you are interested in being considered for inclusion in the microjournal, three content innovation features are required.	Comment by Orne, Tiffani N. (LARC-E3)[SSAI DEVELOP]: Please use the standard format:
2015Sum_LaRC_NorthCarolinaWater_TechPaper_MATLABFigure

Some options include:	Comment by Orne, Tiffani N. (LARC-E3)[SSAI DEVELOP]: Additional options and descriptions of each option can be found at http://www.elsevier.com/about/content-innovation
AudioSlides
Database Linking Tool
Data Profile	Comment by Orne, Tiffani N. (LARC-E3)[SSAI DEVELOP]: This one is not featured on the website yet. Data Profile allows you to upload your data. It provides information to the reader about each dataset – a 10-15 word description of what the dataset is and a full detailed description of the dataset – and then includes a download link. This can be an .xls file, a .csv file, etc.
Executable Papers
Featured Author Videos
Featured Multimedia for this Article (video and podcast options)
Glossary Viewer
Inline Supplementary Material (figures, tables, computer code)
Interactive Map Viewer
Interactive MATLAB Figure Viewer
Interactive Plot Viewer
Nomenclature Viewer
IV. Appendices
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