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Questions You Should Be Able to Answer by 
the End of this Module

 What kinds of fires are meant by “wildland fire”?
 What are the two weather data sources for OK-FIRE?
 What are the two most important fire weather     

variables and in what order?
 What are the three main weather regimes associated 

with wildfire outbreaks during the dormant season?
 What is the main cause of wildfires during the 

growing season?



What is Wildland Fire?

Wildland fire is an overarching term describing any non-structure fire
 that occurs in vegetation and natural fuels.  Wildland fire

encompasses both wildfire and prescribed fire.
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Factors in Wildland Fire 

FUELS + WEATHER + TOPOGRAPHY



Factors in Wildland Fire:
What Can I Control? 

FUELS  +  WEATHER  +  TOPOGRAPHY



Control Fuels on Your Property, 
Especially Around Structures!













A Program of the Oklahoma Mesonet





What is “OK-FIRE” ?

 Suite of weather-based products developed for
 wildland fire management in Oklahoma

 Separate wildland fire management website 
module

 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



PRODUCTS



Subject Areas in OK-FIRE

 Fire Weather

 Fire Danger

 Smoke Dispersion

 Other Areas (e.g., Satellite and Radar Maps)



Types of Products

 MAPS, including animation and zooming

 Site-specific CHARTS

 Site-specific TABLES



Time Modes of Products

 PAST (all going back 30 days; many, 1 year)

 CURRENT (most recent)

 FORECAST (through 84-hr forecast period)



WEBSITE



OK-FIRE Website





TRAINING







Weather Data Sources
for OK-FIRE



The OKLAHOMA MESONET
(current and past weather conditions)



Winds blow in a direction along the 
staff from the barbed end toward the 
dot representing the Mesonet station.

Calm winds are denoted by a circle 
around the dot representing the 
Mesonet station.



84-h Output from the NAM Model
(forecast weather conditions)



NAM Forecast Model Runs

 00Z (GMT, UTC) = 6 p.m. CST (7 p.m. CDT) 
    of day before 

 06Z = midnight CST (1 a.m. CDT) 
 12Z = 6 a.m. CST (7 a.m. CDT) 
 18Z = 12 noon CST (1 p.m. CDT)



       Time Updated Forecasts Available on OK-FIRE

    
NAM Forecast Run Weather Products       Fire Model Products

          00Z         10 p.m. CST   11 p.m. CST

         06Z           4 a.m. CST     5 a.m. CST

         12Z         10 a.m. CST   11 a.m. CST

         18Z           4 p.m. CST     5 p.m. CST

  





FIRE WEATHER



 Air Temperature
 Relative Humidity
 Wind Speed
 Wind Direction
 Precipitation

Important Weather Variables
in Wildland Fire



Air Temperature





Note:  Dewpoint itself is irrelevant to fire danger

Relative Humidity
(most important variable)







Relative Humidity

 > 80%  Fuels may be too moist for fire; 
     heavy smoke possible

 30-80%  Normal range for prescribed 
      burning

 20-30%  Containment difficult; quick 
      ignition; spotfires increase

 < 20%  Extreme fire behavior; spotfires 
     frequent



Wind Speed
(second most important variable)





Wind – How It’s Portrayed



Wind – How It’s Portrayed



Wind – How It’s Portrayed



Wind Speed

 < 4 mph  Generally unsuitable for prescribed 
     burning; variable direction

  4-15 mph Normal range for prescribed  
      burning

 15-20 mph Threshold range
  > 20 mph Increasingly problematic; spotfires

      increase; containment more 
      difficult



Typical Fire Danger Pattern Resulting from
Daily Cycles of T, RH, and Wind



Oklahoma Wildfire Climatology
(1992-2018)



Oklahoma Wildfire Monthly Climatology
 (48,212 wildfires from 1992-2018)



Oklahoma Wildfire Monthly Climatology
 (48,212 wildfires from 1992-2018)



Oklahoma Wildfires by Year (1992-2018) 



Weather Regimes Associated with
Oklahoma Wildfire Outbreaks



Dormant Season Fires



Starbuck Fire
March 6-23, 2017

662,700 acres



(1)  S/SW Winds with Low RH



H



March 11, 2011

(73 fires; 28,000+ acres burned)

















Relative Humidity (3 p.m.)



Winds (3 p.m.)



Max Wind Gusts (3 p.m.)



(2)  NW/N Winds and Low RH



H

L



March 23, 2011

(34 fires; 20,000+ acres burned)







Relative Humidity (3 p.m.)



Winds (3 p.m.)



Max Wind Gusts (3 p.m.)



(3) Dry Line Event

Dry Line



L









April 13, 2018



Rhea Fire
April 12-27, 2018

286,196 acres







3.9 Micron Infrared



Visible (Blue)



Relative Humidity and Winds



Winds



Wind Gusts



Passage of Dry Line and Cold Front at Hobart



Growing Season Outbreaks



Oklahoma Wildfires by Year (1992-2018) 



Keetch-Byram Drought Index
Aug. 16, 2011





Keetch-Byram Drought Index
Aug. 15, 2012





August 4, 2012

“Glencoe” fire:  6,887 acres, 23 homes destroyed



Temperature – 3 p.m., Aug. 4, 2012



Relative Humidity and Winds – 3 p.m., Aug. 4, 2012



Winds – 3 p.m., Aug. 4, 2012



Cleveland/Mannford Complex 
August 5-10, 2011

20,129 acres



Ferguson Fire
September 1-9, 2011

39,907 acres



16” Fraction of Plant Available Water
(Medicine Park)

40,000 acre Ferguson fire



Operational Product on OK-FIRE:
16” Percent Plant Available Soil Moisture



Questions You Should Be Able to Answer by 
the End of this Module

 What kinds of fires are meant by “wildland fire”?
 What are the two weather data sources for OK-FIRE?
 What are the two most important fire weather     

variables and in what order?
 What are the three main weather regimes associated 

with wildfire outbreaks during the dormant season?
 What is the main cause of wildfires during the 

growing season?



QUESTIONS ?



Web Site Demo:
Weather Products in OK-FIRE
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