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GOES: Wildfire Automated Biomass 
Burning Algorithm (WF_ABBA) 

¥  Since GOES-8 became operational in 1995 
¥  4km resolution Imager on the GOES series 
¥  Run operationally by NOAA/NESDIS since 

2002 
Ð  real-time applications, utilizing high temporal 

frequency 

¥  >15 years of time series Ð beginning of a 
geostationary-based long-term data record 
Ð  consistent with community consensus guidelines 



New WF_ABBA product and GOES 
Reprocessing 

¥  Version 6.5 of the GOES WF_ABBA code provides 
additional parameters and metadata: 
Ð  opaque cloud product 
Ð  FRP in addition to Dozier output of instantaneous estimates of fire 

size and temperature 
Ð  block-out zones due to solar reflectance, clouds, extreme view 

angles, biome type, etc. 
Ð  fire/meta data mask 
Ð  revised ASCII fire product output:  latitude, longitude, satellite 

view angle, pixel size, 4 and 11 micron brightness temperatures, 
fire size and temperature, FRP, biome type, fire confidence flag 

¥  The entire archive of 30min GOES-East database for 1995 Ð 
2010 has been retrieved from archive tape and reprocessed 
Ð  1995 and 1996 data are noisy 
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Capabilities 



Red represents characterized fires and blue is low possibility fires. 

Schmidt et al. 

WF_ABBA v65 Fires: 2009336 

MSG 
GOES-East 

MTSAT 

WF_ABBA v65 Fires: 2009336 

NOAA/NESDIS Operational Product 



NOAA/NESDIS operational Product 
¥  ABBA version 6.5 Ð full fire mask, reprocessing done for GOES-East 
¥  Real-time fire detections (7-day rotating archive) available in text file format at 

Ð  ftp://140.90.213.161/FIRE/ABBA/  
¥  GOES 11 and 13 

Ð  ftp://140.90.213.161/FIRE/forPo/ 
¥  METEOSAT-9 and MTSAT-1 or MTSAT-2 

¥  Archived data are available at  
Ð  ftp://ftp.orbit.nesdis.noaa.gov/pub/smcd/xzhang/BIOMASS/Burn_mass/2010_gl 
Ð  MTSAT Ð August 2009 
Ð  MSG Ð September 2009 
Ð  Please e-mail to Shobha.Kondragunta@noaa.gov for information 

¥  Satellites to be considered to included in the future 
Ð  INSAT-3D: funding secured once data are available after launch in 2012 
Ð  NESDIS is working on bilateral / umbrella agreements for data access 

¥  COMS 
¥  ELECTRA 

¥  FY2D 

¥  NOAA user request is needed - NCEP 



 Global Biomass Burning Emissions Product from a 
Network of Geostationary Satellites (GBBEP-Geo) 

¥  Derive aerosol and
 trace gas emissions
 from fires at high
 temporal (hourly)
 and spatial
 resolution for air
 quality monitoring
 and modeling
 applications: 
Ð  Geostationary

 satellites for
 temporal coverage 

Ð  Polar orbiting
 satellites for high
 latitude coverage 

GOES-E and 
GOES-W 

MET09 MTS01 

Satellite Spatial Coverage Spatial 
Resolution 

Temporal 
Resolution 

GOES-11 & 
GOES-13 

North and South 
America 

4 km  30 min 

Meteosat-9 Africa and Europe 3 km 15 min 

MTSAT-1 Asia and Australia 4 km 30 min 

INSAT-3D* Asia 4 km 30 min 



Annual Global Biomass Burning Aerosol Emissions  
from Satellite-derived Fire Radiative Power (FRP) 
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MTS-2 Meteosat GOES-E and GOES-W 

INSAT-3D can help fill 
this data gap 

No coverage over high 
latitudes from geostationary 

satellites 

Key: 
PM2.5: Aerosol particulate matter for particles smaller than 2.5 um in size 
DOY: Day of the Year 
Kg: Kilograms 



NCEP GFS-GOCART Model Simulation
 of Aerosols using GBBEP-Geo 
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GCOS 2010 Implementation Plan 
¥  “Some geostationary satellites allow active fire and 

FRP data generation at coarser spatial resolutions as 
rapidly as every 15 minutes to provide the best sampling 
of the fire diurnal cycle that may be required for certain 
applications (e.g. temporal integration of FRP data to 
estimate total carbon emissions; linking to atmospheric 
chemistry models/observations). Geostationary products 
also offer a near-real time capability. A global suite of 
fire products from the operational geostationary 
satellites needs to be developed.” 

¥  Action T39: Develop set of active fire and FRP products 
from the global suite of operational geostationary 
satellites 



GCOS 2010 IP Satellite Supplement 
¥  “Some geostationary satellites are capable of active fire and FRP 

observation at coarser spatial resolutions (≥3km) at temporal 
frequencies of between 15 and 30 minutes. Geostationary 
satellites provide the best sampling of the diurnal fire cycle 
required for certain applications (e.g., for temporal integration of 
FRP data to estimate total carbon emissions.” 

Variable/ 
Parameter 

Horizontal 
Resolution  

Vertical 
Resolution  

Temporal 
Resolution  Accuracy  Stability  

Active Fire 
Maps 1 km N/A 6h (all 

latitudes) 

5% error of commission 
30% error of omission compared to 
30 m spatial resolution detections 
(based on per-fire comparisons) 

N/A 

Variable/ Parameter Horizontal 
Resolution  

Vertical 
Resolution  

Temporal 
Resolution  Accuracy  Stability  

FRP (polar orbiting 
platform) 1km N/A Sub-daily (e.g., 6h 

at all latitudes) 
25% down to FRP 
of 10 MW 10% 

FRP (Geostationary 
platform) 1 km  N/A 1 hour  25% down to FRP 

of 50 MW 10% 



CEOS Response to GCOS IP 

¥  Reinforces the needs called out by the GCOS Satellite 
Supplement 
Ð  Provides more detail on the deliverables, coordination, 

activities and who will lead the effort. 

Ð  Calls out agency activities 
Ð  Calls out international coordination 

¥  Can include additional activities not called out by 
GCOS but may be considered important by CEOS. 

¥  Provides to  CEOS, what can be achieved with 
current funding and additional funding 
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¥  47 Actions to respond to. 

¥  Identified domain leads (atmosphere, ocean, terrestrial) 
Ð  Goldberg Ð Atmosphere 

Ð  Dowell Ð Ocean 

Ð  Dwyer Ð Terrestrial 

¥  Coordinate with CEOS working groups, CEOS virtual 
constellations,  and Climate related external groups (e.g. SCOPE-
CM, GSICS, WCRP, CGMS), and  experts to develop plans 
responding to the GCOS IP10 actions via templates  

¥  We expect that the new CEOS response will help agencies to 
plan their Climate Data programs and vice versa 

14 

Approach for CEOS Response (1/2) 



¥  Identify Subject Matter Experts(~3) for each GCOS-IP 
action to develop response via common template 

¥  Identify existing coordination groups (eg. GOFC-GOLD 
for fire) for vetting the response 

¥  Use input from the GCOS satellite supplement 
¥  WGC to review and provide input to templates 

Ð  Key activities should intersect agency climate programs 

¥  Use templates to develop the report 

¥  Report will be reviewed by Working Group on Climate 
¥  Finalize report by September 2012 
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Approach for CEOS Response (2/2) 
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Geo-based fire data record: GOES-EAST Fraction of GOES 
clear-sky observations with fire detections (JAS) 

1998 1999 2000 2001 2002 

2003 2004 2005 2006 2007 
0 0.05% 



Additional fire actions 
¥  T35: Reanalyse the historical fire disturbance

 satellite data (1982 to present) 

¥  T36: Continue generation of consistent burnt area,
 active fire, and FRP products from low orbit
 satellites, including version intercomparisons to
 allow un-biased, long-term record development. 

¥  T37: Develop and apply validation protocol to fire
 disturbance data. 
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The Advanced Baseline Imager 
         ABI     Current 

Spectral Coverage      
       16 bands    5 bands 

Spatial resolution   
 0.64 µm Visible    0.5 km    Approx. 1 km 
 Other Visible/near-IR  1.0 km    n/a 
 Bands (>2 µm)    2 km    Approx. 4 km 

Spatial coverage   
 Full disk      4 per hour   Scheduled (3 

hrly) 
 CONUS            12 per hour   ~4 per hour 
 Mesoscale     Every 30 sec  n/a 

Visible (reflective bands)   
 On-orbit calibration   Yes    No   courtesy T. Schmit, UW-Madison/CIMSS 



ABI Sensor: Channels 
ABI 

Band 
Wavelength 
Range (µm) 

1 0.45 – 0.49 0.47 21277 1 Albedo 

2 0.59 – 0.69 0.64 15625 0.5 Fire, albedo, NDVI/GVF 
Flood 

3 0.846 – 0.885 0.865 11561 1 Albedo, NDVI/GVF, Flood 
4 1.371 - 1.386 1.378 7257 2 Albedo 

5 1.58 - 1.64 1.61 6211 1 Albedo 
6 2.225 - 2.275 2.25 4444 2 Fire, Albedo 
7 3.80 - 4.00 3.90 2564 2 Fire 
8 5.77 - 6.6 6.19 1616 2 
9 6.75 - 7.15 6.95 1439 2 

10 7.24 - 7.44 7.34 1362 2 
11 8.3 - 8.7 8.5 1176 2 
12 9.42 - 9.8 9.61 1041 2 
13 10.1 - 10.6 10.35 966 2 Fire 
14 10.8 - 11.6 11.2 893 2 LST, Fire, Flood 
15 11.8 - 12.8 12.3 813 2 LST Fire, Flood 
16 13.0 - 13.6 13.3 752 2 



GOES-R WF_ABBA Fire Mask tested using MODIS data on Sept. 7, 
2004, at 17:50 UTC. 

¥ Adapted WA_ABBA 

¥ Examined using a comprehensive 
simulation dataset from proxy satellite 
data via a point spread function (PSF) 

¥ Tested using MODIS and SEVIRI data 

¥ Critical design review, test readiness 
review have been done 

¥  100% readiness ATBD and software 
have been delivered 

¥ Current focus is on collection ground 
Fire and satellite data for 
comprehensive in situ and multi-
satellite validation and development for 
validation system/tools  

ABI fire product development status 



Expected detection capabilities 



Since last IT meeting: stoplight chart 

¥  Progress has been steady, but moderate 

¥  Comprehensive validation of all products 
Ð  Landsat-class imagery 

¥  Research quality products 
Ð  fire masks etc. 

¥  Improved data distribution system 

¥  Identify fire POCs for all satellites/agencies 
¥  Continued advocacy for future sensors 

Ð  GOES-R, MTG, etc. 

¥  Better intergrate geostationary data into fire ECV 
¥  Third workshop needed 



Backup slides 



Recommendations from 2nd workshop 
¥  Research and Product Development 

Ð  Continue data fusion efforts and characterization 
Ð  Encourage products based on a multi-sensor approach 
Ð  Evaluate the Dozier technique and comparison of FRP and Dozier products 

¥  Data Sharing 
Ð  Develop a coordinated depository to share data sets with each other and the 

general user community 
Ð  Provide ancillary data sets for algorithm development (e.g. improved land/

water data sets, known locations of false alarms, emissivity, etc.).  
¥  Validation and Calibration Activities 

Ð  Encourage joint validation efforts regarding global fire detection and 
characterization products within the geostationary network (GOES, Met-8/-9, 
MTSAT, FY-2C/2D, etc.) 

Ð  Provide access to ground truth including location, size and temperature, and 
higher resolution imagery (Landsat, ASTER). Regional validation should 
also be encouraged 

Ð  Utilize aircraft validation campaigns/experiments (e.g. NASA-Ames) 
Ð  Encourage investigators working with similar instruments to intercompare 

products 
Ð  Improve characterization of the 3.9 micron band on existing geostationary 

sensors 



Recommendations from 2nd workshop 
¥  Future Sensors 

Ð  Encourage active involvement of the fire monitoring community in 
evaluating specifications for next generation operational geostationary 
satellites and provide feedback to operational agencies (e.g. calibration on 
hot end, pre-processing, flagging of saturated raw data, etc.). 

¥  International Coordination 
Ð  Increase involvement of climate community and gain a better understanding 

of their needs 
Ð  Encourage greater involvement from agencies with new sensor capabilities 

in Asia. (Korea, Japan, India, Russia). Collaborate with surrounding 
countries and dialogue on user needs/requirements. 

Ð  Continue active participation in GEOSS/GEO tasks and planning 
Ð  Establish link with CGMS and operational agencies 
Ð  Adapt elements of the CEOS constellation process and maintain a strong 

relationship with the CEOS WGCV LPV to ensure ongoing cal/val activities 
in the community 

Ð  Convene follow-on meeting to address progress on global geostationary 
products, applications, and validation 



Fire trends from GOES data 

Green ‒ decrease; Red ‒ increase; Gray ‒ stable; 
white - no fire 

1998-2009 



Peak Time (Day of the Year) in
 Biomass Burning  
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NCEP GFS-GOCART Model Simulation
 of Aerosols using GBBEP-Geo 
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¥  Model simulations show that using satellite derived fire emissions improve aerosol forecasts (spatial
 and temporal features) . 

¥  Predicted AOD was found to be much lower than observed AOD.  This is due to ingestion of finer
 spatial scale fire emissions into a 1 X 1 degree global model grid.  Similar findings were reported by
 Reid et al ., JSTARS, 2010 and Yang et al., JGR, 2009.   

¥  NASAÕs MODIS-based Quick Fire Dataset (QFED, V2) is currently being scaled to account for this
 discrepancy and when GBBEP-Geo are scaled by a factor of three, the two datasets agree well. 



Comparison of Black Carbon Emissions from GBBEP
-Geo and QFED 

34 QFED data courtesy of Da 
Silva, NASA/GSFC 

GBBEP-
GEO 

QFED 



GCOS satellite supplement provides 

¥  Products,  Target Requirements, Benefits 
¥  Rationale 
¥  Currently Achievable Performance 

¥  Requirements for satellite instruments and data 
¥  Calibration, Validation and Archiving Needs 
¥  Adequacy and Inadequacy of Current Holdings 
¥  Immediate Actions, Partnerships and 

International Coordination. 
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Climate SBA CoordinatorÕs 
assessment 

¥  ÒMy initial survey, was that a few were very good, and a 
few was an echo of the GCOS supplement. 

¥  Enlisted the System Engineering expertise of the SEO to 
review all the completed templates and to recommend a 
modified template so there would be no confusion. 

¥  We found T39 to be the best, and T39 was converted to 
the new template and now we are ready to complete the 
other actions. 
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Land/Water/Biome Mask 

Block-out  
Zone 

Opaque Cloud 
Mask 

GOES 11 micron image GOES visible image Fire Mask 

GOES visible image 

GOES 3.9 micron image 

Fire Mask  
(fire location/confidence, opaque clouds,  

land/water mask, other biome masks, 
 block-out zones, bad data indicator, 

 processing region, etc.) 
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GOES-R main instruments 

Images courtesy of 
SOHO EIT, a joint 

NASA/ESA program 

Space Weather/Solar 

ABI covers the earth 
approximately five 
times faster than the 
current Imager. 

ABI – Advanced Baseline Imager  

Geostationary Lightning Mapper  

courtesy T. Schmit, UW-Madison/CIMSS 



GOES-R fire algorithm evaluation 


