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OK-FIRE:  A Weather-Based Operational 
Decision Support System for!
Wildland Fire Management!



Wildfires!



Prescribed Burns!



Smoke!



Started in 2005 with Joint Fire Science Program Grant 
Now a Program of the Oklahoma Mesonet 



What is “OK-FIRE” ? 

 

  Suite of weather-based products developed for 
   wildland fire management in Oklahoma 
 
  Stand-alone wildland fire management web site 
 
  Regional training and support for users 



OK-FIRE User Groups 
 
  US Forest Service  
  Bureau of Indian Affairs 
  US Army Corps of Engineers 
  National Park Service 
  US Fish and Wildlife Service 
  Natural Resources Conservation Service 
  Oklahoma Forestry Services 
  Oklahoma Dept. of Wildlife Conservation 
  The Nature Conservancy 
  Fire Departments / Emergency Managers 
  Private Landowners 



Data Sources 



The OKLAHOMA MESONET 
(current and past weather conditions) 

 





Oklahoma Mesonet Tower Locations 





Satellite-Measured 
Vegetation Greenness 

(weekly NDVI imagery to 1-km resolution) 





84-h Output from the NAM Model 
(forecast weather conditions; 6-hour updates) 

 
 
 
 
 
 
 
 



“OK-FIRE” PRODUCTS 



Time Modes of Products 



Time Modes of Products 
 

  Past (going back 30 days; weekly products, 1 year) 

  Current (most recent)  

  Forecast (through end of 84-h forecast period) 



Types of Products 



Site-Specific Data Boxes 



Dynamic Maps 





Site-Specific Charts 



Site-Specific Tables 



Subject Areas 



Fire Weather 



Maps 

Dry Line 

Relative Humidity & Wind Vectors (4 p.m. April 9, 2009) 



Site-Specific Charts  
 

Wind and relative humidity at Chandler, showing passage 
of the dry line around 3:20 p.m. April 9, 2009 



Fire Danger 



Fire Danger Model 

    National Fire Danger Rating System 
 
    Nelson Model (dead fuel moisture) 
 
    Weekly Satellite-Measured NDVI  

 (live fuel moisture; live/dead           
    fuel load distribution) 



FUEL MODEL + GREENNESS LEVEL + WEATHER 

FIRE DANGER MODEL 

FIRE DANGER 



Oklahoma Default Fuel Models 
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FUEL MODEL + GREENNESS LEVEL + WEATHER 

FIRE DANGER MODEL 

FIRE DANGER 





Weekly Relative Greenness Value 
Affects Fire Danger Level 

(ratio of live/dead fuels; live fuel moisture) 



FUEL MODEL + GREENNESS LEVEL + WEATHER 

OKLAHOMA FIRE DANGER MODEL 

FIRE DANGER 



The OKLAHOMA MESONET 
(current and past weather conditions) 

 



84-h Output from the NAM Model 
(forecast weather conditions; 6-hour updates) 

 
 
 
 
 
 
 
 



FUEL MODEL + GREENNESS LEVEL + WEATHER 

FIRE DANGER MODEL 

FIRE DANGER 



Fire Danger Model Output (NFDRS) 

  Spread Component 

  Energy Release Component 

  Burning Index 

  Ignition Component 



April 9, 2009 



Wildfire Outbreak of April 9-10, 2009 

" At least 14 wildfires 
" Stephens Co. fire – 57,000 

acres 
" 117,000 acres burned 
" 62 people injured 
" 228 structures destroyed, 

 including 160 homes 
" $30 Million in losses 





Relative Humidity/Wind Vectors – 4 p.m. 



Winds – 4 p.m. 



1-Hour Dead Fuel Moisture – 4 p.m. 



Burning Index – 4 p.m. 



Smoke Dispersion 



 
   The Oklahoma Dispersion Model 



Six Dispersion Categories 

  Excellent =      6.0  (“EX”; dark green) 
  Good =            5.0  (“G”; green) 
  Moderately Good =  4.0 (“MG”’; light green) 
  Moderately Poor =   3.0 (“MP”; beige) 
  Poor =       2.0 (“P”; orange) 
  Very Poor =      1.0 (“VP”; red) 



Dispersion & Wind Conditions 



“Fire Prescription Planner” 



Prescribed Burn Example 









“OK-FIRE” WEB SITE 



http://okfire.mesonet.org 



“OK-FIRE” TRAINING 









WOODWARD 



ANTLERS 



Locations of Fall 2012 Workshops 



Impacts 



Wildfire Preparation and Suppression 

“OK-FIRE helps us on commanding grass fires.  It is a very useful tool” 
       - Ryan Hall, Marlow Fire Department 

“I think the OK-FIRE program is an awesome tool. I as fire chief use it 
regularly – to not be able to use this tool would be detrimental to all firefighters 
and emergency managers.   - Michael Petty, Fort Supply Fire Dept. 

“We have used OK-FIRE for three years and have found it as useful as a fire 
truck.  We used it heavily on April 2009.  Thank you for your continued support 
in OK-FIRE and helping to keep our communities better prepared” 

           - Rob Hill, Stillwater Emergency Management  

“OK-FIRE is an excellent program we use daily to determine manning levels 
for our fire personnel and planning prescribed burns” 

            - Chris Parrington, Oklahoma Forestry Services 



Prescribed Fire Planning and Execution 

“I have a great deal of experience with prescribed fires, but even with all 
my experience I won’t consider burning before using the information that 
is now available to us.  The OK-FIRE system is just as important as a drip 
torch and backpack fire pumps”   

              – Steve Sanders, US Army Corps of Engineers 

“OK-FIRE is invaluable for monitoring conditions immediately before and 
during prescribed fires.  It has also aided in the planning stages.” 

       - Doug Jobes, National Park Service 

“OK-FIRE is the first tool I use to plan a prescribed burn and check on 
wildfire conditions daily”               - Paul Clark, NRCS 





August 4, 2012 

“Glencoe” fire:  2000 acres (809 ha), 17 homes destroyed 



KBDI – Aug. 4 



1000-h Dead Fuel Moisture – Aug. 4 



4 p.m. August 4, 2012 



Temperature and Winds – 5 p.m. 



Relative Humidity and Winds – 5 p.m. 



1-Hour Dead Fuel Moisture – 5 p.m. 



Burning Index – 5 p.m. 



Ignition Component – 5 p.m. 



Stillwater :  Aug 4-5, 2012 
(Winds and Relative Humidity) 



Stillwater :  Aug 3-5, 2012 
(Burning Index and Ignition Component) 

BI IC 



“I	
  use	
  OK-­‐FIRE	
   for	
  strategic	
  decisions	
  when	
  we	
  have	
  an	
   incident.	
   	
  The	
  
biggest	
   and	
   most	
   recent	
   example	
   was	
   the	
   Glencoe	
   fire	
   on	
   Aug.	
   4th.	
  	
  
Due	
  to	
  the	
  weather	
  forecast,	
  I	
  was	
  aware	
  of	
  the	
  upcoming	
  wind	
  shiF	
  in	
  
the	
  evening	
  before	
  we	
  even	
  responded	
  in	
  the	
  late	
  morning.	
   	
  I	
  had	
  also	
  
glanced	
  at	
  KBDI	
  and	
  igniHon	
  component	
  so	
  was	
  aware	
  of	
  the	
  likelihood	
  
of	
  spot	
  fires	
  and	
  extreme	
  fire	
  behavior.	
  	
  Once	
  we	
  determined	
  that	
  iniHal	
  
aJack	
  crews	
  and	
  responding	
  mutual	
  aid	
  could	
  not	
  contain	
  the	
  fire,	
  my	
  
overall	
  plan	
  was	
   to	
  protect	
   structures	
  first	
   then	
  completely	
  exHnguish	
  
the	
   south	
   flank	
   of	
   the	
   fire.	
   	
   Unfortunately,	
   we	
   did	
   not	
   have	
   enough	
  
resources	
   to	
   accomplish	
   it	
   all	
   …	
   OK-­‐FIRE	
   is	
   a	
   fantasHc	
   resource	
   and	
   I	
  
appreciate	
  you	
  (and	
  others)	
  making	
  it	
  available	
  to	
  us.”	
  	
  	
  

	
  	
  
Jay	
  Willis	
  

BaJalion	
  Chief,	
  C	
  shiF	
  
SHllwater	
  Fire	
  Department	
  

	
  





QUESTIONS ? 


