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Short Title: Southern California Disasters II
Subtitle: Assessing the Effectiveness of Simulated HyspIRI Data for Use in USDA Forest Service Post-Fire Vegetation Assessment and Decision Support.
VPS Title:  Coming soon in 2022! Improved Wildfire Burn Analysis brought to you by HyspIRI.	Comment by Rains, Christine (329D-Affiliate): The VPS title has a maximum character limit of 68 characters, including spaces.	Comment by Rains, Christine (329D-Affiliate): The first letter of each word in the title, subtitle, and VPS title are capitalized, except for articles and small prepositions or conjunctions.

Project Team & Partners
Project Team:
Heather Nicholson (Project Lead), hnichols5500@gmail.com 
Amber Todoroff
Madeline LeBoeuf

Advisors & Mentors:
Joseph Spruce (NASA John C. Stennis Space Center)
James “Doc” Smoot (NASA John C. Stennis Space Center)
Dr. Kenton Ross (NASA Langley Research Center)

Past or Other Contributors:
Eric Mack
Caitlin Ruby
Luke Wylie

Partner Organizations	Comment by Rains, Christine (329D-Affiliate): The partners section does not request titles in the POC field.
USDA Forest Service Remote Sensing Applications Center (RSAC), End- User, POC: TBD	Comment by Rains, Christine (329D-Affiliate): Carl Albury is a great resource at the RSAC. If you would like an introduction, the JPL California Disasters team has worked with him a lot these past few terms. Another person who has been extremely helpful is Brad Quayle. You could ask the CA Disasters team to contact them on behalf of your project. I believe that Beth Brumbaugh also visited there and made some contacts. 

USDA Forest Service Eastern Forest Environmental Threat Assessment Center (EFETAC), End- User, POC: Dr. Steve Norman, Research Ecologist

USDA Forest Service Rocky Mountain Research Station, Missoula Fire Sciences Laboratory, Partner and /Boundary Organization, POC: Dr. Robert Keane, Research Ecologist	Comment by Miller, Tiffani N. (LARC-E3)[SSAI DEVELOP]: What kind of partner? Use end-user if the partner will be using the end products, and collaborator if not.

HyspIRI Science Team, JPL, Partner, POC: Dr. Robert Green, Science Lead	Comment by Miller, Tiffani N. (LARC-E3)[SSAI DEVELOP] [2]: What kind of partner? Use end-user if the partner will be using the end products, and collaborator if not.


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

Study Area:
Southern California fires including: the Aspen Fire, the French Fire, and the King Fire.	Comment by Rains, Christine (329D-Affiliate): Each state in the study area should be listed with postal acronyms.

Study Period: June 2013 – November 2014

Earth Observations & Parameters
ER-2 Aircraft, AVIRIS – Simulated HyspIRI Data: Burn Severity and Vegetation Condition
ER-2 Aircraft, MASTER – Simulated HyspIRI Data Burn Severity and Vegetation Condition
Landsat 8, OLI – Vegetation Condition (Pre/Post Fire), Land Use/Cover, and Burn Severity
Landsat 5, TM – Vegetation Condition (Pre/Post Fire), Land Use/Cover, and Burn Severity
Terra, MODIS* – Vegetation Condition (Pre/Post Fire)
Aqua, MODIS* - Vegetation Condition (Pre/Post Fire)
*Although MODIS will not be the primary sensor used in this project, MODIS vegetation products originally generated for use in the ForWarn Decision support system will provide long-term observations and baseline data regarding regional vegetation condition.	Comment by Rains, Christine (329D-Affiliate): Check with NPO. I think it’s okay to include this here without the caveat.

Ancillary Datasets Utilized
· USDA Forest Service BAER, RAVG, and MTBS program products such as BARC, NBR, dNBR, RdNBR
· GIS shapefile delineating geographic coverage of Forest Service RAVG products
· Historic fire perimeter, burn scar, and MODIS Normalized Difference Vegetation Index (NDVI) data from the Forest Service ForWarn Forest Change Assessment Viewer
· California Department of Forestry and Fire Protection (CAL FIRE) Fire and Resource Assessment Program (FRAP) historic fire perimeter GIS shapefiles
· USDA Forest Service CALVEG vegetation classification GIS vector data layers
· Existing vegetation type and fire regime data products from LANDFIRE (Landscape Fire and Resource Management Planning Tools Program operated by U.S. Department of the Interior and the USDA Forest Service)
· USDA Farm Service Agency National Agricultural Imagery Program (NAIP) aerial photos from the Natural Resources Conservation Service (NRCS) Data Gateway

Models Utilized
· TerrSet Geospatial Monitoring and Modeling Software

Software Utilized
ERDAS Imagine – computing vegetation indices from Landsat data as well as performing other general image processing operations on simulated HyspIRI data products (e.g. projection, stacking, area of interest calculations, contrast enhancement, raster attribute editing)
ArcGIS – performing GIS analyses and generating cartographic products in user-friendly formats	Comment by Rains, Christine (329D-Affiliate): For the Software Utilized section, make sure to indicate which data set each program will be used for (e.g. Landsat OLI).
ENVI – stacking and processing of hyper spectral AVIRIS and MASTER imagery (e.g. vegetation/burn severity indices, contrast enhancement, change detection)
TerrSet Geospatial Monitoring and Modeling Software	Comment by Rains, Christine (329D-Affiliate): Include what this is used for/data processed.
HDF to GeoTiff Conversion (HEG) Tool  (this is a standalone Java-based program with a user-friendly graphical user interface – reformatting and re-projecting MODIS products into GEOTIFF format, if needed
IDL – manipulation and processing of HDF data files to extract data fields of interest, if needed


Project Overview
80-100 Word Objectives Overview
This research project utilized and assessed simulated HyspIRI data (Pproduced from co-located AVIRIS and MASTER imagery) as a means to produce wildfire burn severity and vegetation monitoring products, such as dNBR and RdNBR, that are needed for aiding wildfire mitigation and wildland restoration. These products were quantitatively compared to Landsat-based products from the USDA Forest Service. This allowed for HyspIRI’s potentially improved capabilities for burn severity detection to be analytically compared to the Landsat-derived products in order to determine how HyspIRI can be used to improve on current monitoring capabilities.	Comment by Rains, Christine (329D-Affiliate): Nice!

Abstract
Currently, the USDA Forest Service has multiple programs in place (i.e., BARC and RAVG) which measure post-fire burn severity. These programs primarily utilize Landsat imagery to produce burn severity indices, such as dNBR and RdNBR.  When the Hyperspectral Infrared Imager (HyspIRI) is launched, its hyperspectral resolution will support new methods for assessing natural disaster impacts on ecosystems, such as wildfire damage to forests. Since it is critical to evaluate and understand the capabilities and limitations of this satellite prior to its proposed launch date in 2022, NASA conducted an airborne campaign to simulate HyspIRI data. In 2013, 2014, and continuing into 2015, HyspIRI data were simulated using data from co-located AVRIS and MASTER sensors onboard a NASA ER-2 aircraft. A NASA DEVELOP project completed in the summer of 2014 focused on computing and qualitatively comparing different indices using simulated HyspIRI data to detect fire burn severity. This research expanded upon those efforts and calculated several burn severity products using simulated HyspIRI data collected for three southern California fFires from 2013 and 2014: Aspen, French, and King. The results will then be quantitatively compared to the USFS products currently in use. The final results from this project will be used to enhance vegetation assessment of fire damaged areas and monitoring tools for decision support to agencies such as the USDA Forest Service.	Comment by Miller, Tiffani N. (LARC-E3)[SSAI DEVELOP] [4]: Please add the third program or use e.g. in place of i.e.


Community Concerns
· In 2014, there were over 5,000 fires that burned an approximate 90,606 acres.	Comment by Rains, Christine (329D-Affiliate): Please give some context here. This statement could be applied to anywhere in the world. Why 2014? What about historical fires. This is a tad confusing. 
· 
· It is necessary to evaluate the simulated HyspIRI products before the mission is launched to maximize the benefits of HyspIRI’s capabilities in the future

Current Management Practices & Policies
Currently, the Forest Service operates the Burned Area Emergency Response (BAER) Mapping Support, Rapid Assessment of Vegetation Condition after Wildfire (RAVG), and Monitoring Trends in Burn Severity (MTBS) programs. All three initiatives make use of Landsat imagery (and occasionally other multispectral sensors such as SPOT) to generate geospatial products that are used to aid decision making regarding post-fire vegetation management. Additionally, the USFS RSAC also produces fire burn detection “hot spot” products derived from MODIS data. Although a few Forest Serve studies have examined the potential use of hyperspectral data to evaluate post-fire soil properties, the Forest Service does not use hyperspectral remote sensor data to generate BAER, RAVG, or MTBS standard products.


Decision Support Tools & Benefits
	End-Product	Comment by Miller, Tiffani N. (LARC-E3)[SSAI DEVELOP] [7]: As a follow-up to Christine’s comments below, if you are using existing products they should not be listed here. Only products created by the team should be listed.
	Earth Observations Used
	Benefit & Impact

	Normalized Burn Ratio (NBR) product	Comment by Rains, Christine (329D-Affiliate):  Are you creating the NBRs, etc, or are you using the Forest Service’s products? They use Landsat exclusively. 	Comment by Miller, Tiffani N. (LARC-E3)[SSAI DEVELOP] [8]: Map?
	NBR products derived from Landsat 7 and 8 and other multispectral sensors	Comment by Rains, Christine (329D-Affiliate): List them, please.
	Estimating vegetation condition and burn severity; Allocation of post fire response resources

	Differenced Normalized Burn Ratio (dNBR) product	Comment by Miller, Tiffani N. (LARC-E3)[SSAI DEVELOP] [9]: Map?
	dNBR products derived from Landsat 7 and 8and other multispectral sensors
	Estimating vegetation condition and burn severity; Allocation of post fire response resources

	Relative Differenced Normalized Burn Ratio (RdNBR) map
	RdNBR products derived from Landsat 7 and 8and other multispectral sensors
	Estimating vegetation condition and burn severity; Allocation of post fire response resources

	Burned Area Reflectance Classification (BARC) maps	Comment by Rains, Christine (329D-Affiliate): Are you using the Forest Service’s BARC maps? If so, please check out the USDA Field Guide For Mapping Post Fire Soil Burn Severity, as well as the paper by Safford et al. entitled “BAER Soil Burn Severity Maps Do Not Measure Fire Effects to Vegetation: A Comment on Odion and Hanson (2006).” You probably already know about these, but I thought I’d pass them on just in case.

	BARC maps derived from Landsat 7 and 8and other multispectral sensors
	Allocation of post fire response resources

	Quantitative Product Comparison
	None (Same as above)
	Feasibility of utilizing HyspIRI imagery in the BAER, RAVG, or MTBS programs
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