
SMOKE MANAGEMENT 

and 

 PRESCRIBED FIRE 



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

 

 What are the two major adverse impacts of smoke? 

 What is an inversion layer and what happens to smoke 
 caught within it? 

 Which of the six dispersion categories from the Oklahoma 
 Dispersion Model are good for prescribed burning? 

 How can the Fire Prescription Planner be used for 
 prescribed burning? 



Smoke  



Wildland Fire Emissions 
(Health Impacts) 

 Carbon Dioxide (CO2) and Water Vapor 

 Carbon Monoxide (CO) 

 Hydrocarbons (HC) 

 Nitrogen Oxides (NOx) 

 Particulate Matter 

 < PM2.5 (70%) 

    PM2.5-10 (20%) 

 > PM10 (10%) 



Wildland Fire Emissions 
(Visibility Impacts) 



Atmospheric Dispersion 



Atmospheric Dispersion = 

 

the ability of the atmosphere to 

horizontally and vertically disperse 

and dilute embedded gases and/or 

particulate matter 



Weather 

Factors 

        Side View 
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TYPES OF ATMOSPHERIC DISPERSION 



Unstable Atmosphere –  
Good Dispersion 

 

 

 









Neutral Atmosphere –  
Moderate Dispersion 

 

 

 









Stable Atmosphere –  
Poor Dispersion 

 

 

 









Plumes above surface temperature inversion 

Plumes within surface temperature inversion 



Smoke Plume Trapped within an Inversion Layer 

Top of Inversion Layer Bottom of Inversion Layer 

This photo shows a morning situation where the overnight surface inversion 
has been eroded from the bottom up due to surface heating.  The bulk of the 
smoke plume still resides within the inversion layer.  However, the bottom 
part of the smoke plume is now being pulled toward the ground because of 
turbulence due to surface heating, while the upper part is escaping above the 
inversion layer, which will soon be totally eroded away due to surface heating. 



 

   

The Oklahoma Dispersion Model 
 

(What are the relative downwind 

smoke levels near the surface 
where people live and drive ?) 



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) 



Weather 

Factors 

        Side View 

(vertical dispersion) 

          Top View 

(horizontal dispersion) 

 Excellent (EX=6) 

 

Good (G=5) 

Moderately Good (MG=4) 

 

Moderately Poor (MP=3) 

Poor (P=2) 

 

Very Poor (VP=1) 
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Dispersion Conditions for Smoke 

 EX (6), G (5), MG (4)   Good conditions for 
     prescribed burns 

 

 MP (3)    Acceptable if no  
     sensitive areas  
     downwind 
 

 P (2), VP(1)   Avoid these times 



Dispersion Conditions and Winds 



Dispersion and Wind Charts 



   Web Site Demo: 
  Dispersion Products 

 

 



Prescribed Burning 



Relative Humidity 

 > 85%  Fuels may be too moist for fire; 

      heavy smoke possible 

 35-85%  Normal range for prescribed  

      burning 

 20-35%  Containment difficult; quick  

      ignition; spot fires increase 

 < 20%  Extreme fire behavior; spot fires 

      frequent 



Wind Speed 

 < 5 mph  Generally unsuitable for prescribed 

      burning; variable direction 

  5-15 mph Normal range for prescribed   

      burning 

 15-20 mph Threshold range 

  > 20 mph Increasingly problematic; spot fires

      increase; containment more  

      difficult 



1 and 10-h Dead Fuel Moisture 

1-hr fuels 10-hr fuels  Fire Behavior 

 

   > 20%    > 15%  Fuels too moist for fire spread;   
               heavy smoke possible 

   7-20%    6-15%  Normal range for prescribed  
               burning  

   5-7%    5-6%  Containment difficult; quick  
               ignition; spot fires increase 

   < 5%    < 5%  Extreme fire behavior;   
        spot fires frequent; burn with 
        extreme caution 



“Fire Prescription Planner” 







Prescribed Burn Example 









Wildfire Example 







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

 

 What are the two major adverse impacts of smoke? 

 What is an inversion layer and what happens to smoke 
 caught within it? 

 Which of the six dispersion categories from the Oklahoma 
 Dispersion Model are good for prescribed burning? 

 How can the Fire Prescription Planner be used for 
 prescribed burning? 



QUESTIONS ? 



Web Site Demo: 
Fire Prescription Planner 


