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Band Range (um) HSR (m) Band Range HSR Band Range HSR Band Range HSR

DNB 0.500 - 0.900 750 HRD 
PMT

0.580 - 0.910 
0.510 - 0.860 550 2700

M1 0.402 - 0.422 750 8 0.405 - 0.420 1000
M2 0.436 - 0.454 750 9 0.438 - 0.448 1000

M3 0.478 - 0.498 750 3           
10

0.459 - 0.479 
0.483 - 0.493

500 
1000

M4 0.545 - 0.565 750 4          
12

0.545 - 0.565 
0.546 - 0.556

500 
1000

I1 0.600 - 0.680 375 1 0.620 - 0.670 250 1 0.572 - 0.703 1100

M5 0.662 - 0.682 750 13         
14

0.662 - 0.672 
0.673 - 0.683

1000 
1000 1 0.572 - 0.703 1100

M6 0.739 - 0.754 750 15 0.743 - 0.753 1000
I2 0.846 - 0.885 375 2 0.841 - 0.876 250 2 0.720 - 1.000 1100
M7 0.846 - 0.885 750 16 0.862 - 0.877 1000 2 0.720 - 1.000 1100
M8 1.230 - 1.250 750 5 SAME 500
M9 1.371 - 1.386 750 26 1.360 - 1.390 1000
I3 1.580 - 1.640 375 6 1.628 - 1.652 500

M10 1.580 - 1.640 750 6 1.628 - 1.652 500 3a SAME 1100
M11 2.225 - 2.275 750 7 2.105 - 2.155 500

I4 3.550 - 3.930 375 20 3.660 - 3.840 1000 3b SAME 1100
M12 3.660 - 3.840 750 20 SAME 1000 3b 3.550 - 3.930 1100

M13 3.973 - 4.128 750
21        
22        
23

3.929 - 3.989 
3.929 - 3.989 
4.020 - 4.080

1000 
1000 
1000

M14 8.400 - 8.700 750 29 SAME 1000
M15 10.263 - 11.263 750 31 10.780 - 11.280 1000 4 10.300 - 11.300 1100

I5 10.500 - 12.400 375 31        
32

10.780 - 11.280 
11.770 - 12.270

1000 
1000

4         
5

10.300 - 11.300 
11.500 - 12.500

1100 
1100 HRD 10.300 - 12.900 

Cloud Imagery 550

M16 11.538 - 12.488 750 32 11.770 - 12.270 1000 5 11.500 - 12.500 1100

SST, Fire

SST, Fire

Ocean Color, Aerosol

Snow Fraction

Cloud Particle Size
Thin Cirrus
Snow Map

Cloud

SST

SST, Fire

Cloud Top Propoerties

OLS EquivalentMODIS Equivalent AVHRR-3 Equivalent

NONE

NONE

Imagery

Ocean Color, Aerosol

NONE

Ocean Color, Aerosol

Atm Correction

NONE

Low light capabilities

VIIRS

NONE

NONE

NDVI

Imagery, Clouds

VIIRS and heritage imagers: where 
is the fire signal? 
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M13 grayscale image 

THE RADIOMETRIC SIGNAL 

M13 (4 μm) IS THE PRIMARY BAND 
USED FROM VIIRS FIRE DETECTION 
IN THE IDPS PRODUCT 

2.2 ha grassland fire in Chestertown, MD       23 March 2012 
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Spatial Resolution 
Comparisons for VIIRS, 
AVHRR, MODIS and 
OLS at Nadir and 
Across Swath 
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5 VIIRS Imagery Bands
16 VIIRS Moderate Bands
VIIRS DNB
MODIS Band 1
6 MODIS Bands
29 MODIS Bands
AVHRR
OLS fine

Because of aggregation VIIRS has much better resolution away from nadir, pixel area 8 
times smaller than AVHRR or MODIS – a critical feature for fire detection 

Figure data from Northrop Grumman & Raytheon 

Near-constant pixel size 
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SNPP VIIRS 8/23/12 20:10 UTC 
off-nadir 

The larger fires in California observed in the images include the Fort Complex, 
Bagley, North Pass, Chips, and Rush. In Oregon, the Waterfalls 2 fire can be 
seen near the top-left portion of the image.  And to the east, in Idaho, the 
Trinity Ridge and Halstead fires can easily be seen. 

Western U.S. 

6/25/2013 5 PG OCONUS 



Aqua MODIS 8/23/12 21:05 UTC 
near-nadir 

The larger fires in California observed in the images include the Fort Complex, 
Bagley, North Pass, Chips, and Rush. In Oregon, the Waterfalls 2 fire can be 
seen near the top-left portion of the image.  And to the east, in Idaho, the 
Trinity Ridge and Halstead fires can easily be seen. 

Western U.S. 

6/25/2013 6 PG OCONUS 



VIIRS active fire product development 

NOAA: real-time NOAA 
operational applications 

• Operational product generated 
by IDPS (Interface Data 
Processing Segment) 

• Part of integrated processing 
chain 

• Low latency 
• Detections only 
• Locations only (no fire mask) 

NASA: science, long-term 
continuity + added value NRT 

• Experimental MODIS continuity 
product a at the Land PEATE 
(Product Evaluation and Test 
Element) 

• Detections, Fire Mask and Fire 
Radiative Power, CMG 

• Spatially explicit fire mask 
• Spatial and temporal 

aggregates – heritage deliver 
systems (RR, FIRMS)  

DIRECT READOUT 
• Can run IDPS, NASA or locally developed code 
• Stand-alone 

 
 
 
 
 
 
 
 
 
 

Algorithm updates 

Upstream 
processing 

updates 

algorithm synchronization, end user feedback 

VIIRS Fire Team  
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Global VIIRS fire data access 
• Options: 

– NOAA CLASS Web  
• www.class.noaa.gov 

– NASA LAADSWeb 
• ladsweb.nascom.nasa.gov/data/search.html 

– NOAA CLASS ftp (anonymous) 
• ftp-npp.class.ngcd.noaa.gov 

– NASA LAADS ftp (anonymous) 
• ladsweb.nascom.nasa.gov 

• Detailed instructions: 
viirsfire.geog.umd.edu/Documents/VIIRS_data_tutorial.pdf 
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Proving Ground  & Risk Reduction 
• The goals of VIIRS AF data proving ground project is the 

development of a near-real-time enhanced VIIRS AF product 
delivery system to NOAA end users. 

• Core activities: 
– Web-based near real-time data visualization, evaluation and distribution 

• Background information and VIIRS-MODIS comparisons are also 
included to help product evaluation 

– VIIRS active fire algorithm improvement and evaluation 
• The system is also a testbed for evaluating enhanced and 

experimental algorithms 
– Partnership with end users for enhanced data services and user 

outreach 
• USDA Forest Service, NWS IMETS 

– International  outreach through GOFC-GOLD Regional Networks 
• GOFC-GOLD: Global Observation of Forest and Landcover 

Dynamics; a panel of the Global Terrestrial Observing System  
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VIIRS 
Active Fire 

Product 
Website 

and 
Evaluation 

Portal 

viirsfire.geog.umd.edu 
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Thanks go to Scott Macfarlane for providing access to the UF-Alaska DB data 

Moore Creek fire 

Lime Hills fire 

Chisana River fire 

North Fork Chandalar fire 
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Thanks go to Scott Macfarlane for providing access to the UF-Alaska DB data 

Note the redundancy 
with IDPS AVAFO product 
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Lime Hills fire 

Lime Village 

From AK Dept. of Forestry: 
The Lime Hills Fire 
continues to grow due to 
the hot and dry weather. 
The fire is approximately 
12,260 acres, an increase of 
7,887 acres in the last 48  
hours.  Extreme fire 
behavior was observed 
yesterday as the fire grew 
north making a four mile 
run 
.  
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Today’s (6/18; 1202 UTC) VIIRS detections 
for the Lime Hills fire.  Providing 
detections as KMLs offers user decision 
support, as the example here shows the 
distance between these most recent 
detections and Lime Village. 
NOTE fire movement towards Lime Village 
from the previous days (slide).  
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Pavlof 

Mount Veniaminof 

Persistent hot spots > volcanic activity 
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Thanks go to Scott Macfarlane for providing access to the UF-Alaska DB data 
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Mobile “friendly”.  Click here to see map options 
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The role of IMETs 

What we offer: 
• We provide insight and expert knowledge of the VIIRS and 

MODIS products 
• Data availability in easy to use formats 
• Continue to develop tools and data based on IMET input 

and feedback 
In return we hope that IMETs will… 
• Aid us in evaluating the VIIRS fire product 

– Absolute and Relative (to MODIS) accuracy  
– Insight into fire behavior and how/when the VIIRS product is 

helpful and what value-added characteristics would be useful 
(e.g. FRP) 

• Peter Roohr – NOAA: peter.roohr@noaa.gov 
• Evan Ellicott – UMD:  ellicott@umd.edu 
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Whitewater-Baldy fire complex: June 20th 

NIFC fire progression map with SNPP VIIRS AF detections overlaid.  Color coding, from 
dark-green to red, represents fire growth over time (May 9th – June 20th). 

INCIDENT - WEATHER UNIT OPERATIONS 
REPORT 

I.  INCIDENT IDENTIFICATION DATA 
NAME OF INCIDENT:  Whitewater BEGINNING DATE: 05/16/2012 

REQUESTING AGENCY: USFS Gila NF CONTROL DATE: 

OTHER AGENCIES RECEIVING MU FORECASTS: MU RQSTD: TIME: 

NM State Forestry, Catron County (Emergency 

Management) 

5/19/2012 0833 MST 

FORECASTER(S): 

Rob Balfour 

LOCATION AND TOPOGRAPHY (in 

detail): 

LAT: 

33.3447 
LON: -108.71 

Southwest New Mexico, Gila NF, northwest corner of Gila Wilderness, Mogollon 

Mountains. Elevations affected range between 7200 feet and 10783 ft MSL. The 

main drainages are more or less aligned east to west. Minor creeks and canyons are 

aligned north northeast to south southwest.  

ICP DATE TIME RELEASED BY: 

ARRIVAL OF MU: 5/19/2012 
2054 

MDT 

RELEASE: 5/25/2012 
0730 

MDT 

Bob Cordts, PLSC 

LOCATION OF INCIDENT COMMAND POST: 

Dog Flat, off Gila NF Road 28, @3 miles south of Negrito Work Center (junction of 

Gila NF Road 28 and Gila NF Road 141(aka NM Hwy 435), and about a mile south of 

the junction with N Bar Park/ranch road/sign. Approx. 15 miles southeast (as the 

crow flies) of the town of Reserve, NM and 15 miles east (as the crow flies) of the 

town of Glenwood, NM 

INCIDENT COMMANDER: PLANS CHIEF: 

John Pierson 
PLSC   Bob Cordts; Deputy PLSC  Jim 

Silva;  PLSC (T) Wayne Robbie 

FIRE BEHAVIOR ANALYST(S): 

Galen Roesler 
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Presenter
Presentation Notes
The following slides show recent work on evaluation VIIRS for the Whitewater-Baldy fire. 
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Note scale change to 
accommodate viewing 
the entire fire area.  
The VIIRS detections 
on the previous day 
provided a strong 
prediction of where 
the fire would grow. 

6/25/2013 PG OCONUS 

Presenter
Presentation Notes
The maps above show the extreme fire growth between May 21stand May 24th, 2012 when the Whitewater and Baldy fires merged.  VIIRS
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Whitewater-Baldy, New Mexico 

VIIRS

MODIS-Aqua Peak day and count: 
VIIRS - May 29th, 293 
VIIRS total count = 2839  
MODIS-Aqua total count = 1701 
MODIS-Aqua- May 23rd, 178 



SNPP VIIRS 4/7/12 18:15 UTC 
near-nadir 

County Line 

VIIRS: MODIS C4 algorithm; MODIS: C6 algorithm 
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Aqua MODIS 4/7/12 18:45 UTC 
near-nadir 

County Line 

VIIRS: MODIS V4 algorithm; MODIS: V6 algorithm 
6/25/2013 30 PG OCONUS 

more MODIS 
detections 
than VIIRS – 
algorithm 
differences?  



IDPS algorithm (MODIS C4) 
MODIS Version 4 algorithm running on VIIRS data 

•Sparse array of fire pixels – no spatially explicit fire mask 
•No FRP 
•Land-only processing 6/25/2013 31 PG OCONUS 



Replacement algorithm (MODIS C6) 
MODIS V6 code running on VIIRS data at LCF and in LandPEATE 

•Spatially explicit fire mask and FRP - > new JPSS L1 Requirements Supplement 
•Additional data layers for CMG 
•Ocean processing for gas flares, a new false-alarm rejection test over tropical 
regions, and dynamic potential fire thresholds 
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Partnership with the Direct Broadcast 
community 

Processing codes are now available in the Community Satellite Processing Package 
(CSPP; University of Wisconsin) and International Polar Orbiter Processing Package 
(IPOPP; NASA Direct Broadcast Laboratory). The Active Fires product team works 
with the providers of CSPP and IPOPP to ensure that the latest algorithms are 
included. 
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One step further: use of VIIRS “I” bands  
NPP VIIRS M-band fire mask: Western Siberia June 16 2012 6:15 UTC 
 



One step further: use of VIIRS “I” bands  

County Line Fire , Florida 
April 11th 2012 
NPP/VIIRS 375 m  
Preliminary fire detection data  
(red vector outline) 
 

NPP VIIRS I-band fire mask: Western Siberia June 16 2012 6:15 UTC 
 



Summary and Conclusions 
• The SNPP VIIRS fire product is performing well  
• Active Fires product has been declared Beta maturity and is publicly 

available 
– Ready for user evaluation; provisional maturity status is upcoming 

• User Readiness and Proving Ground activities are reaching out 
various domestic and international end users - goal is the continuity 
and enhancement of the MODIS product suite – LANCE, RR, FIRMS 

• Implementation of DB processing systems is underway domestically 
and internationally 
– Continuing coordination regarding product evaluation and algorithm versioning 

is critical   

• Work is underway to implement new MODIS algorithm components 
(C6) and sensor-specific tuning in the VIIRS product, product content 
and product suite  

– Use of I band - DNB data (detection, validation, fused products) 

• Validation of global product remains crucial and will be challenging 
 
 
 
 

 



Online articles 
• First Fire Images from VIIRS (January 26, 2012) 
http://earthobservatory.nasa.gov/IOTD/view.php?id=77025 

 
• NASA/NOAA Satellite Sees Western U.S. High Mountain Blazes (July 13, 

2012) 
http://www.nasa.gov/mission_pages/NPP/news/west-blazes.html 

 
• NASA Finalizes Contracts for NOAA's JPSS-1 Mission (August 10, 2012) 
http://www.nasa.gov/centers/goddard/news/releases/2012/12-066.html 
 
• Complex Interactions between Wildfires and Lightning during Summer 

2012 (December 12, 2012 by Scott Rudloski) 
http://essic.umd.edu/joom2/index.php/outreach-main/its-severe-

blog/1229-complex-interactions-between-wildfires-and-lightning-
during-summer-2012  

http://earthobservatory.nasa.gov/IOTD/view.php?id=77025
http://www.nasa.gov/mission_pages/NPP/news/west-blazes.html
http://www.nasa.gov/mission_pages/NPP/news/west-blazes.html
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Thank You 
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