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SMOKE Emission Sources
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Features of Prescribed Fires
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Technical Issues
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Point Source Input Files for SMOKE (IDA format)

PTINV-Annual Emissions

Stack Fire
ID State, county, plant Number assigned to a site

Location Latitude, longitude Latitude, longitude

SCC Varied 2810001000 (wildfire)
2810005000 (Rx)

Parameter H, D, T, V,Fr Same 

Pollutant CO, NH3, NOx, PM10, 
PM2.5, SO2, VOC

Void except for those not 
emitted from fire

PTDAY-Daily Emissions
Number assigned, SCC, Date, Pollutant name, daily amount











Plume Rise

Type Feature Stack Fire

Empirical Statistical 
correlation and 
regression 

Holland 1953 Harrison and 
Hardy 2002

Similarity theory and 
dimensional analysis

Briggs 1968 To be discussed

Dynamical Conservations of 
mass, energy, and 
momentum 

Briggs 1984 Achtemeier
(Daysmoke)



Conceptual Model of Vertical Distribution of Smoke
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size, fuel type, fuel loading, 
stability, velocity
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MM5 

RAMS

H/zi, w/u

variable values and vertical 
distribution of emission

vertical distribution specified by 
Chebyshev polynomial



Further Research 

Develop a scheme of plume rise and smoke vertical distribution 
based on the  conceptual model

Couple this scheme with CMAQ/SMOKE

Coupled Daysmoke with CMAQ/SMOKE 

Simulate air quality effects of Florida prescribed fires with the 
coupled model
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