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Outline 

• GOFC-GOLD 
• Background to the Fire and Smoke Initiative 
• Members and recent efforts 
• Objectives and Goals 
• Current and emerging resources 
• Putting Strategy into Action 
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JPSS VIIRS AF Proving Ground  & Risk 
Reduction (PGRR) 

• 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. 

To be demonstrated: 
• VIIRS active fire algorithm improvement and evaluation 
• Near real-time data visualization and evaluation 
 
Multi agency team 
• Ivan Csiszar – NOAA/NESDIS/STAR  
• Evan Ellicott, Louis Giglio, Krishna Vadrevu, Wilfrid Schroeder, Christopher O. 

Justice – Geographical Sciences, UMD 
• Brad Quayle – RSAC 
• Peter Roohr – NOAA NWS Office of Science and Technology 
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Outreach 

Presentations 
• AMS 2013 & 2014 

• IMET workshop 2013 

• USFS/NASA Tactical Fire Remote Sensing Advisory 
Committee (TFRSAC) 2011, 2012, 2013 

• NOAA Satellite Conference 2013  

• NOAA Science Week Virtual 2013 

• NASA Applied Remote SEnsing Training (ARSET) 2013: 
– Introduction to Remote Sensing for Air Quality Applications 
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• March 13, 2014 – Working 
Group for Wildland Fire 
Weather meeting  

• April 21, 2014 - JPSS and 
GOES-R fire science seminar 

• 3 Fire & Smoke Initiative 
telecons thus far (May, June, 
July) 



National Weather Service: Information Gaps 

• Limited observations and measurements near fires 
• Real-time detection of fires 
• Improved high-res model forecast guidance 
• Fine-scale coupled model (sub 1-km, hourly) 
• Improved Red Flag ID, lead time, indexing 
• No coupled smoke behavior prediction less than 4 km res 
• Intra-seasonal prediction of fires 
• IMET capability improvements (training, customer interface) 
• Tool for debris flow prediction 
• Social science evaluation 

Eli Jacks, Supervisory Meteorologist, Fire and Public Weather Services 
Peter Roohr, Meteorologist, Science Plans Branch 
Heath Hockenberry, Meteorologist, Fire and Public Weather Services 7/31/2014 8 
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Initiative members 
• JPSS: Mitch Goldberg, Bill Sjoberg, Julie Price  
• NWS: Peter Roohr, Andy Edman, Mark Loeffelbein, 

Brian Motta 
• STAR: Ivan Cisiszar, Shoba Kondragunta, Brad Pierce 
• NESDIS:  Mark Ruminiski 
• UofMD: Evan Ellicott 
• CIMSS: Chris Schmidt, William Straka 
• WRAP: Matt Mavko, 
• NASA/SPoRT: Kevin Fuell  
• GINA: Eric Stevens 
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Fire and Smoke Initiative Objectives 
• Organize a forum to allow stakeholder supporting Fire and Smoke detection 

and forecasting to interact 
• Encourage participation of the stakeholder organizations with current 

responsibilities  in Fire and Smoke detection and forecasting. 
• Understand the current use of geostationary and polar orbiting satellite 

capabilities in support of Fire and Smoke detection and forecasting mission 
• Identify current SNPP/JPSS and new GOES-R data and capabilities with the 

potential to improve support to this mission 
• Establish methodologies and procedures for the operational demonstrations 

of these capabilities  
• Following these operational demonstrations, identify the satellite capabilities 

whose operational impacts are sufficient to warrant transition from research 
to operations 

• Determine required actions for an effective transition of these capabilities to 
operations  
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Fire and Smoke Detection Initiative  
• Goal 

– to deliver VIIRS fire and smoke detection products with a low latency 
and high accuracy 

• NWS test beds 
– western region and Alaska with plans to expand to users in coming 

years 
• Tasks 

– Develop one stop web-based system to distribute fire and smoke data 
for the two NWS test beds. 

– Two types of products: (1) fire and smoke products generated from 
DB data with enhanced product accuracy and latency less than 30 
minutes; (2) Other value-added products based on IDPS for on-
going/post-event analysis. 

– Will use real time access to IDPS/NDE data feed as a backup in case of 
glitches with DB data 

– Provide webinars on product/tool use 
– Implementation of products into AWIPS II through LDM 
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• Create a special IDEA web page  for Alaska 
(already done) and western region using retrievals 
from Direct Broadcast data 
– Smoke AOD from fire hot spots and scaled 

concentrations (quantitative) Smoke detection 
(qualitative) 

– 48-hr forward trajectories to indicate where smoke is 
moving 

– Rolling time series of data and composites for post 
event analysis 

– RGB imagery  
• Include feedback from NWS western region in 

algorithm improvements 
 
 

Fire and Smoke Detection Initiative 
(cont.)  
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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; http://cimss.ssec.wisc.edu/cspp/) and International 
Polar Orbiter Processing Package (IPOPP; NASA Direct Broadcast Laboratory; 
http://directreadout.sci.gsfc.nasa.gov/). The Active Fires product team works with 
the providers of CSPP and IPOPP to ensure that the latest algorithms are included. 



Current sample of web-based 
resources 

• USFS Remote Sensing Applications Center (RSAC) 
• Geospatial Multi-Agency Coordination (GeoMAC) 
• Geographical Area Coordination Centers (GACCs) – e.g. 

Northwest Interagency Coordination Center (NWCC) 
• Geospatial Equipment and Technology Application Group’s 

(GETA) Common Operating Pictures (COP) 
• UMD VIIRS AF website (viirs.geog.umd.edu) 
• Hazard Mapping System (HMS) 
• Infusing satellite Data into Environmental Applications (IDEA) 
• Western Regional Air Partnership’s (WRAP) Fire Emissions 

Tracking System  (FETS) 
• Realtime Air Quality Modeling System (RAQMS) 



 

USFS RSAC 



GeoMAC 



NICC 



NICC 



Predictive Services Map 

Fire Danger – Haines Index 



NWCC 



GETA COP 
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VIIRS AF (UMD) 



HMS 



HMS Incorporates 2 geostationary (GOES-East/West) and 7 polar orbiting 
(Terra/Aqua and NOAA-15,18,19 and METOP-A/B)  

 
Over 200 looks per day in areas of overlap 

 
POES spacecraft provide 2 orbits/day in mid latitudes, more frequent over 
Alaska/Canada 

 
Analysis performed year-round for contiguous US, Hawaii and Central America, 
seasonally for Alaska and Canada (> 7.5 million miles2)  

GOES-WEST GOES-EAST NOAA-AVHRR MODIS 

HAZARD MAPPING SYSTEM 
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Wildfire example 

NOTE APPEARANCE OF SMOKE VS CLOUD  
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Presenter
Presentation Notes
Pyrocb in WA, cirrus streaking across image, remnant smoke into northeast NV, numerous active fires in ID.



Agburn example 

NUMEROUS SMALL  
SHORT PUFFS 

LONGER DURATION 
CONTINUOUS PLUME 
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•   Not all hotspots produce detectable smoke 
 
•   Not all detectable smoke has a hotspot  
    (at least in GOES) 
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IDEA web page for 
CONUS and OCONUS 
(Alaska) showing VIIRS 
granules for AOT (pixel 
level and aggregated at 
different quality levels), 
RGB, and fire hot spots 
are provided to users 
with a latency less than 2 
hrs.  With Fire and 
Smoke Initiative, the 
latency will be brought 
down to less than 30 
minutes 

OCONUS 
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IDEA (Infusing satellite Data into Environmental Applications) 



http://www.star.nesdis.noaa.gov/smcd/spb/aq/ 
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http://www.star.nesdis.noaa.gov/smcd/spb/aq/ 
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West Fork Complex Fire: VIIRS “Smoke 
AOT” on June 21, 2013 

IP AOT (High Quality) at 
750m Resolution 

IP Smoke AOT (High Quality) 
at 750m Resolution 

Hotspots 

ASDA Algorithm 

7/31/2014 34 



JPSS RR Algorithm 

Funny River Fire Southern Alaska  on 05/20/2014     

GOES-R ABI algorithm ASDA Algorithm 

Thick Smoke Thin Smoke 

Testing of Different Smoke Detection Algorithms on 
VIIRS Data 

• Smoke event nicely captured by VIIRS 
– Qualitative smoke detection has some data artifacts: false dust detection, false smoke detection in 

between clouds.  But this smoke was mixed in with clouds quite a bit so hard to tell if smoke near 
clouds is true or not.  Need to evaluate further. 

– ASDA “smoke AOD” product is quantitative but has a higher latency due to run time of the ASDA 
algorithm 

• Question to users: which product do you prefer?  A qualitative product generated 
with lower latency or a quantitative product with higher latency 
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I-band false color “RGB” using bands 3-2-1 
(1.61 µm, 0.861 µm, 0.640 µm, respectively) 

Yellow pixels are detected fires 



http://wrapfets.org/map.cfm 

WRAP FETS 

Presenter
Presentation Notes
Western Regional Air Partnership’s (WRAP) Fire Emissions Tracking System  (FETS)



http://raqms.ssec.wisc.edu/forecast/view/20140710 

FPUS56 KOTX 101308 ZFPOTX  
Zone Forecast Product for Eastern Washington and North Idaho  
National Weather Service Spokane WA 608 AM PDT THU JUL 10 2014  
IDZ001-WAZ037-110215-  
Northern Panhandle-Northeast Mountains- Including the cities of...Sandpoint...Rathdrum...Bonners Ferry...  
Priest River...Eastport...Colville...Deer Park...Chewelah... Newport...Kettle Falls  
608 AM PDT THU JUL 10 2014  
 
TODAY Mostly Sunny. Areas of smoke. Highs in the upper 80s to lower 90s.  
 

http://weather.noaa.gov/cgi-bin/iwszone3 
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Examples from the Pacific 
Northwest (July 2014) 
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Buzzard Complex, OR 

• Fires started from lightning on July 14 
• Contains 5 fires: 

– Beaver Creek 22,863 acres 
– Buzzard Fire 282,801 acres  
– Twin Reservoir 10,355 acres 
– Bartlett 728 acres  
– Saddle Draw 79,000 acres 

• 395,747 acres (98% containment)  
• Currently the largest fire in the U.S. and 2nd 

largest in state history 
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Carlton Complex, WA 
• Fires started from lightning on July 14 
• The Carlton Complex consists of four fires: Stokes 

Fire, Gold Hikes Fire, French Creek Fire and the 
Cougar Flat.  

• The fires made significant runs towards the cities 
of Brewster and Pateros between July 17th and 
18th, consuming approximately 300 homes in its 
path and destroying critical infrastructure  

• These fires grew into one larger fire on July 20th 
at approximately 243,291 acres 

• Currently at 251,025 (64% containment) 
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07/15/2014 07/16/2014 07/17/2014 

Smoke plumes from fires in Washington 

07/18/2014 07/19/2014 07/20/2014 

Thick Smoke Thin Smoke 



v 

v 

Buzzard Complex, OR 

Carlton Complex, WA 
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Buzzard Complex, OR 

Carlton Complex, WA 
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NPP VIIRS I-band RGB (bands 3-2-1):  July 17, 2014 at 2025 UTC 

Buzzard Complex, OR 

VIIRS I-bands (3= 1.61µm; 2= 0.865µm; 1= 0.645µm) 
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July 17, 2014 at 2025 UTC 

Buzzard Complex, OR 
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NPP VIIRS I-band RGB (bands 3-2-1):  July 18, 2014 at 2015 UTC 

Buzzard Complex, OR 

Carlton Complex, WA 
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July 18, 2014 at 2015 UTC 

Buzzard Complex, OR 
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July 17, 2014 at 2025 UTC 

Buzzard Complex, OR 
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Carlton Complex, WA 

VIIRS I-band RGB (bands 3-2-1):  July 18, 2014 at 2015 UTC 
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Strategies into Action (1) 
• Partner with NWS and Incident personnel, national, 

and state officials responding to a Western Region 
(WR) 2014 Fire Event  

• Test and deliver VIIRS fire and smoke detection 
products with a low latency and high accuracy to the 
Western Region for use during fire events.   
– Current plan is to meet with predictive services unit 

members at the National Interagency Coordination Center 
(NICC) and several Geographical Area Coordination Centers 
(GACCs). 

– Question needs to be asked and answered:   
– “WHO is our end-user?” and “WHAT do they need and 

want?” 



Strategies into Action (2) 
• Develop one stop web-based system to distribute fire 

and smoke data for the two NWS test beds. 
– Common Operating Pictures (COP) model? 
– Two types of products: (1) fire and smoke products 

generated from DB data with enhanced product accuracy 
and latency less than 30 minutes; (2) Other value-added 
products based on IDPS for on-going/post-event analysis. 

– Will use real time access to IDPS/NDE data feed as a 
backup in case of glitches with DB data 

– Provide webinars on product/tool use 
– Implementation of products into AWIPS II through LDM 
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