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Introduction & Background

The current NPP/VIIRS active fire (AF) algorithm is based on an earlier
version (Collection 4) of the MODIS algorithm, therefore lacking the
improvements developed, tested, and implemented in the Collection 5 and
Collection 6 MODIS algorithms. In addition, the AF product does not contain
a spatially-explicit fire mask, fire radiative power (FRP), and additional fire
metadata delivered with the MODIS AF product. In order to optimize data
continuity between MODIS and VIIRS, the VIIRS active fire science team has
developed a processing chain to automatically download, ingest, and
generate evaluation test data for end-users, such as the USFS. A web-based
user interface provides selected data testers access to value-added
mapping/visualization products that display the IDPS-generated VIIRS fire
detection data. The website offers side-by-side comparisons of MODIS and
VIIRS for selected fire incidents in the U.S., and will eventually offer
comparisons with the updated VIIRS algorithm (based on MODIS collection
6 adapted for VIIRS). A database to catalog and store initial user feedback
has been created which will inform and support any necessary adjustments
into the IDPS operational algorithm. Finally, we are working with the GOFC-
GOLD Regional fire networks to identify end users to engage in the
evaluation and feedback process.

It is our goal that improvements to the AF product will eventually include a
fire mask with flagged fire pixels and corresponding detection confidence,
as well as other relevant information (e.g. clouds), pixel-level QA, and fire-
pixel radiometric and algorithm information. We also foresee adding FRP
retrievals to meet new data requirements. These improvements would
reduce the latency in end-user product adoption and increase the continuity
with current AF products, specifically MODIS.
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VIIRS fire detections

The \isible Infrared Imager Radiometer Suite (VIIRS) sensor was launched aboard

Active Fire Team .
Links

Ivan Csiszar
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corrected reflectance RGB images (bands 5-4-3). VIIRS data are still preliminary and< [~

Chris Justice will continue to undergo testing and calibration over the coming weeks before being
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The work is conducted by the JPSS and NASA Active Fire team at NOAA/NESDIS/Star and the University of
Maryland, in cooperation with NASA LandPEATE and the US Forest Service.

Contact: virsfire@hermes.geog.umd.edu
Website Developed by: Jon Nordling
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User feedback links are available to facilitate
exchange with science team. Additionally,
team contact information (email address) is
provided at the main front page.
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Outreach activities including the dissemination of NP/VIIRS fire information
among the international community are being coordinated with support from
GOFC-Gold and partner regional fire networks (URL: http://gofc-fire.umd.edu/ )
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Q. What is spatial resolution of the VIIRS AF product?

A. Through ion scheme (see i reduce the
pixel size growth with increasing scan angle, the pixels at nadir are
0.742 km x 0.776 km (along-track x along-scan).

The MODIS (MOderate Resoliion Imaging Spectroradiometer) sensors is on-board
NASAS EOS Terra and Aqua satellites. Mors information is available on the NASA

Q. What is the VIIRS swath width?

A. 3040 km during normal operations.

collections.

Q. What is the aggregation scheme and why?
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A. The intention of the pixel aggregation was to provide a more uniform
pixel size regardless of the scan angle. The official text:

The callsction 6 improvements include:

- Reduce false alarms in Amazon caused by small forest clearings
- Processing to extend to ceans and other large water bodies

The VIRS detectors are rectangular, with the smaler dimension projecting along the
scan. At nadir, three detector footprints are agaregated to form a single VIRS "pixel."
Moving along the scan away from nadir, the detector footprints become larger both
along track and along scan, due to geometric effects and the curvature of the Earth
The effects are much larger along scan. At around 32 degrees in scan angle, the
agoregation scheme is changed from 3x1 to 2x1. & similar switch from 2x1 o 1x1
aggregation occurs at 48degrees. The VIRS scan consequently exhibits a pixel

- Improved detection confidence estimate
arowth factor of only 2 both along track and along scan, compared with & growth - Updated FRP retrieval
factor of 6 along scan which would be realized without the use of the aggregation

scheme.

Scan HSI as a Function of Scan Angle £
for Unit Raw GSD at Nadir 4 NPP/VIIRS
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Questions&answers describing fundamental
aspects of the VIIRS SDR and active fire data
are listed in a separate FAQ section 2

Comparison between near-coincident NPP/VIIRS and Aqua/MODIS
active fire data are displayed for selected regions and acquisition dates

Gridded statistics: AA/BB/CC

AA — number of VIIRS fire pixels (red symbols)

BB — number of VIIRS fire pixels with overlapping
Aqua/MODIS fire pixels

CC— number of Aqua/MODIS fire pixels (orange symbols)

Aqua/MODIS
13 April 2012 1905 UCT
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VIIRS Active Fire Product

Photoset  April 10, 2012

VIRS Active Fire
@ The Visible Infrared Imager

Radiometer Suite (VIRS) on the:
Suomi National Polar-orbiting Partnership
(NPP] satellite launched from Yandenberg Air
Force Base at 0943 EDT on Oct. 28, 2011 and
first-light shortwave data began to be
transrmittac on Movermber 21st, 2011, After some
delay, due to degradation of ocbserved radiances
inthe visible and NIR bands, the thermal cooler
doors were opened January 15th, 2012 and by
the following day Suomi-NPP was acquiring its
first fire detections

Fire detections made by VIIRS {(~1817 UTC) and MODIS-Aqua {(~1848 UTC) of the
"County Line fire" in the Osceola Mational Forest, Florida on April 7th, 2012,

Alightning-ignited fire, which started in the Pinhook Swamp, smoke from the "County
Line" fire is clearly visible in the center of these 5-minute swaths. As of 4/10/2012, the
fire had grown to roughly 11,000 acres {4 450 ha)

VIRS represents a continuation of high quality

Spurious Detections

how/when/why these occur.

h M1

between high gain and fow gain i
gain calibration cosfficients. A new look-up table (LUT) is fo be implemented and
tested to address this issue.

) channel was a resuit of incarrect iow

AF monitoring capabilities started with the
Moderate Resolution Imaging
Spectroradiometer (MODIS) on the NASA EQS
Terra and Agua satellites, and also a significant
improverment of the current capabiliies of the
Advanced Very High Resolution Radiometer
(AVHRR) on the current NOAA operational polar
satellites. Initial evaluation, following the
activation of the thermal bands on January 18,
2012, has provided empirical evidence of the
good quality of the VIIRS fire observations

The grid plot shows numerous coincident fire detections between VIIRS and MODIS,
both within this fire complex, and other fires in the swath, despite the nearly 30 minute
difference in overpass

Tags: County Line fire

Baseline active fire HDF5 test data are converted to user-

SDR and associated fire product anomalies are listed
and described using representative data subsets

ready ASClII files carrying fire pixel coordinates in GIS-

friendly format. NPP/VIIRS fire active test data have been
succcesfully ingested into USDA Forest Service active fire

mapping program and displayed alongside with MODIS
data. This effort continues with additional tests being
performed to help improve user experience.

Experimental fire data sets being developed

are introduced and described to users

County Line Fire , Florida

April 11th 2012

NPP/VIIRS 375 m

Preliminary fire detection data
(red vector outline)
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