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Plume Modeling 
 
Point sources are a major contribution to air pollution ( ½ ).  Plume models are used to estimate the 

impact of emissions on surrounding environment (much like the DO Sag model in water).  The most 

advanced models account for various atmospheric processes, chemical reactions, and detailed flow 

physics.  These models require immense expertise to run (let alone use properly), and are beyond the 

scope of this course. 

 

Figure 1 Gaussian Plume Model - Definition Sketch 
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H = effective stack height 
h= physical stack height 
∆h = plume rise 
 
A simple approach that captures a lot of behavior is gaussian plume modeling.  
 
The model assumes constant emissions rate, constant wind speed and direction, uniform in elevation.  It 

assumes that a plane can approximate terrain. 

The single source equation for such a situation is 

 

M = emissions rate of the pollutant (mass/time); x = distance downwind; y = distance crosswind; z = 

elevation; σy = crosswind (transverse-y) dispersion coefficient; σz = elevation (transverse-z) dispersion 

coefficient; UH = effective stack height windspeed. 

The following equation is used to relate windspeeds and effective stack height. 
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p is based on terrain and atmospheric stability classifications.  The dispersion coefficients are also based 

on atmospheric stability classifications.  Numerical values are obtained by table lookup or curve fits. 

 

Determining peak concentrations is easiest by spreadsheet calculations to plot a profile of concentration 

versus distance from the equation.  Alternatively the dimensionless graph (pg 417) can be used to 

estimate peak concentration and location. 
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Additional modifications to the gaussian model include: 

Plume rise corrections 

Temperature inversion corrections 

Terrain corrections 

 

Gaussian models can also be integrated in space to represent line and area sources. 
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