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Gifford two page 1959 paper in JAPCA:
Computation of Pollution from Several 

Sources

Showed the equivalence of forwards and 
backwards (inverse) plume modeling, 
which is now a fundamental principle of 
source term estimation methods based on 
observations of concentrations and winds 
and stability



In his 1959 paper, Gifford pointed out that, 
when run in forwards or backwards mode, 
the solution describes a probability 
distribution in space. In forwards mode, the 
probability distribution describes the 
distribution of pollutant concentrations, and, 
in backwards mode, it describes the 
distribution of probabilities that the source is 
at a certain location. 

In the next slide, Gifford’s Figure 1 
illustrates this concept.



Gifford 1959 Figure 1.  Top is forward modeling of plumes from 
sources A, B, and C, with emphasis on concentration contours at 
point P.  Bottom is backward modeling from point P



EPA OTM 33A source term estimation method, 
using local concentration and wind observations 
by a van around an industrial plant. The dispersion 
model used is a Gaussian plume model.



Depiction of a backwards transport and dispersion 
model STE method (Bieringer et. al. 2015). The 
dark diamond in part D is the best estimate of the 
source location. 



SCIPUFF adjoint model predictions of probabilities (color 
contours) of source location using observstions from sensors 
(triangles) during an ETEX field experiment (from Sykes, 2007).  
Actual source was at black dot near the NW corner of France. 
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