
GOES-16/17 Level 2 Job Aid 
Fire Detection and Characterization Algorithm 
Uses:  Wildfire Detection and Characterization 

 
Performance Objective: 

o Using AWIPS in an operational setting, monitor the products for evidence of new fires; assess 
the size and intensity of developing fires; identify fires of heightened concern. 

o Understand how the 3.9 µm channel alone and the Fire RGB reveal fire information in contrast 
to the FDCA products. 

Ideal Case Setting: 
o Fire Season with mostly clear skies. 
o Fires can evolve very quickly. The Baseline product is created for every CONUS image, but not 

for MESO domains; if a Meso domain has been called to monitor the fire, the 3.9 µm imagery is 
a good single band to use. 

 
Data Integration: 

When you are using the three Fire Products:  Fire Temperature, Fire Power and Fire Area, it’s 
important to have a good grasp on how they are computed, what they mean exactly, and how they 
related to both the 3.9 µm brightness temperature and the Fire RGB that is created using the 1.61 µm, 
2.24 µm and 3.9 µm channels (Bands 5, 6 and 7).  These products will be monitored and then used in 
an environment that is conducive to fire:  Generally hot, dry and windy.  Tools to assess fire danger are 
numerous, but reviewing guidance for critical wind and humidity thresholds, in addition to probability of 
lightning, are basic ingredients.  A good way to monitor for fires before they occur on a day where fires 
might be expected is: 

  

o Have the 3.9 µm shortwave infrared channel playing continuously.  Create an enhancement 
that highlights warm temperatures as might occur with a fire. 

o Request a MESO!!  Fire Weather is a great reason for a GOES-R Meso sector.  Instead of seeing 
things every 5 minutes, you get 1-minute sampling. 

o The Fire RGB (also potentially with a 1-minute cadence with a Meso sector) can give a color cue 
for when fires might be occurring (This might not be a viable alternative, however, if you or co-
workers have color deficiencies).  Also, fire detection in this RGB is relative to the surface 
temperature; a very warm surface temperature can mask weak fires. 

o Typically, you will see indications of the fire in the 3.9 µm shortwave infrared channel and/or in 
the Fire RGB before it appears in the quantitative baseline products; the Baseline products give 
valuable information about the changes in intensity, area and temperature. 
  

Introduction/Background: 
 There are three Fire Products as part of the Baseline Suite, and they are produced for each 
CONUS and Full Disk Scan, but not for Mesoscale sectors.  The three products are:  Fire Temperature, 
Fire Power, and Fire Area.  The Fire Algorithm produces (but you don’t see in AWIPS, as of early 2019) 



categories associated with potential pixels:  Processed, Saturated, Cloud-Covered, High Probability, 
Medium Probability, Low Probability).  Fire Temperature and Fire Area are produced only for Processed 
Fires.  Fire Radiative Power (FRP, but just ‘Fire Power’ in the AWIPS menu), however, is displayed in 
AWIPS for pixels characterized as all 6 categories.   You will see an FRP signal more frequently than 
you will see a signal in the other quantitative products. 
 
Consider the imagery below, from 1442 and 1457 just as the Camp Fire was exploding in intensity.  The 
signal appears first in the 3.9 µm signal (it will also show up, therefore, in the Fire Temperature RGB;  
but there is little obvious signal);  15 minutes later, a strong signal is present at 3.9 µm, quantitative 
aspects of the fire are defined in both the Fire Temperature (shown, as well as Fire Area and Fire 
Power, not shown);  in addition, the energy from the fire is creating a bright spot in the 1.61 µm 
reflectance.  There are issues that can occur with the 3.9 µm imagery.  For example, a hot fire can 
saturate the pixel – in which case the ’red’ component of the Fire Temperature RGB will be lost and the 
quantitative products will not be computed.  Consider this as you look at the imagery. 
 

  
Figure 1L: GOES-16 ABI Band 7 (3.9 µm, Upper Left), Fire 

RGB (Upper Right), GOES-R Fire Temperature (Lower Left), 
and GOES-16 ABI Band 5 (1.61 µm, Lower Right) at 14:42 

UTC on 8 November 2018, when the Camp Fire first was 
observed by GOES-16 using default enhancements 

 

Figure 1R:  GOES-16 ABI Band 7 (3.9 µm, Upper Left, Fire 
RGB (Upper Right), GOES-R Fire Temperature (Lower Left), 
and GOES-16 ABI Band 5 (1.61 µm, Lower Right) at 14:57 

UTC on 8 November 2018 

 
______________________________________________________________________________ 
 
AWIPS Activity:     Load the Data. 

o For a Fire that is happening now, or for one you suspect might be occurring: 



o Under the GOES-16 (or GOES-17) Satellite Menu, navigate to Imagery Channels, and for 
the CONUS (or Meso) view you want (East, West), load up the Shortwave Infrared (3.9 
μm) imagery.  Consider tweaking the default enhancement to identify the fire. 

o In a separate pane, or editor, under the GOES-16 (or GOES-17) Satellite Menu, navigate 
to RGB Composites, and for the CONUS (or Meso) view you want – the same as just 
loaded, load up the Fire RGB.  Or load these two in a 4-panel display. 

o In a separate pane, or editor, under the GOES-16 (or GOES-17) Satellite Menu, navigated 
to Fire Products under Baseline Products, load up Fire Power and Fire Temperature. 

_________________________________________________________________________ 
 
AWIPS Activity: Questions. 
 
Identify how the Baseline Fire Products and the 3.9 Shortwave IR channel and the Fire 
Temperature RGB help diagnose the evolution of the fire.  (Sometimes they might 
identify the start of a fire too) 
 

1. Which product generally highlights the presence of a fire first?    
 

 
2. Can you identify any artifacts in the imagery that result from saturation of the 3.9 μm signal? 

 
 
 
 

3. If you are seeing the onset of the fire, do the Fire Detection Baseline Products respond 
immediately to the signal at 3.9 μm or is there a delay?  If there is a delay, how long is it for 
this event?  Is the delay different for the Fire Power and Fire Temperature products?  Do you 
understand why that might be the case? 
 
 
 
 

4. If this is a product you’ve used in the past – does the example your looking at today fall 
within the range of values you’ve seen historically, or is this a new benchmark? 

 
 
 
  



Enhancement Questions 
 

1.) How did the temporal and spatial resolution of GOES-16/GOES-17 help define your analysis of 
this situation?  For example, did it help in defining the evolution of the fire?  (Note:  Has a Meso 
been called for this event?  Why might this be a good idea?) 

 
 
 

(Possible Answer:  5-minute CONUS imagery may not be sufficient to view quick changes in 
the fire, especially in strong winds.  How much change is expected in fires on that timescale?  
You might need 1-minute imagery!  Horizontal resolution will be useful to see the sharp 
gradients or edges to the fire that might exist) 

 
 

2.) Do you think the default enhancement for the 3.9 μm band gave you the best information for 
detecting and monitoring this fire? 

 
 
 

(Possible Answer:  Tweaking the Enhancement makes it a lot easier to identify when the fire 
initially starts, and better shows slight fluctuations in the brightness temperature that occurs 
at the fire evolves.  This is especially true if you’re looking at a fire in, say, March when surface 
temperatures are relatively cool vs. August when the surface is warm) 

 
3.) List the additional datasets you used to better define the fire.  How did the integration of the 

satellite data and additional datasets help in examining the problem of the day? 
 
 
 

(Possible answer:  Surface observations certainly help to anticipate the evolution of the fire?) 


