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The North Carolina Smoke Management Program has been established to protect the health and safety of people 
that may be downwind of smoke from prescribed fires. To accomplish this goal, recommendations are made on the 
amount of fuel that can consumed within a 25 square mile area (air shed). The amount of fuel consumption varies 
by Burn Category. There are five Burn Categories and it is computed by multiplying the mixing height (feet) times 
the transport wind speed (miles per hour). Each day is classified into a Burn Category based upon the range of 
values from the product.
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The amount of fuel consumption that can occur within an air shed depends on the several factor including the Burn 
Category and the distance downwind to the nearest smoke sensitive area (SSA).
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The Lavdas Atmospheric Dispersion Index (AD) is reported daily by the National Weather Service fire weather 
forecasts for North Carolina. The Lavdas ADI has one important difference when compared to the Burn Category. 
The difference is the Lavdas ADI includes the Turner stability class when computing the index. Smoke dispersal is 
enhanced with an unstable atmosphere. The unstable atmosphere occurs when sunlight heats Earths surface and 
the warm air rises and the cooler air higher in the atmosphere moves towards the ground.

Our analysis focused on comparing how many days (stratified by NWS forecast areas and season) were in each of 
the Lavdas Atmospheric Dispersion Index (ADI) categories, and the Burn (or ventilation index) Categories currently 
used by the North Carolina Smoke Management Program.
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Example output found in the Excel files
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This table shows how we placed the Lavdas ADI categories within the five Burn Categories. We divided the ADI 
“Fair” category into two categories at an ADI value of 30. Some southern states allow prescribed fires when the ADI 
is above 30. The right hand column has a description of the ADI, including what actions a burner should take or 
how the smoke and fire may behave.
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Our results were similar among most NWS forecast offices. This table shows the spring (March – May) results for 
the Greenville-Spartanburg NWS forecast area. Using the ADI may allow for an increase in the tonnage of fuels or 
acres treated with prescribed fires. For example, we paired a day classified as a Burn Category 4 with an ADI 
category of Good. During the six years, there were 121 days classified as a Burn Category 1, whereas the ADI was 
Good. The NC SMP recommends if a smoke sensitive area is 5 to 10 miles downwind, then on a Burn Category 1 
and 4 day, no more than 100 and 2880 tons of fuel consumption, respectively, is allowed in an air shed. If other fire 
parameters (such as fuel moisture, wind, relative humidity, and etc.) were in prescription during the six years, then 
there was a possibility that treatment of more fuels could have occurred on an additional 1846 days by using the 
ADI.  

10



11



12


