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Filtering techniques to improve the forecast of toxic plumes in chemical and biological incidents will 
be discussed. The methods are being developed to substantially aid the decision making to reduce 
human casualties by a better situation assessment in applications such as chemical/biological 
accidents, warfare or radiological leaks. The objective is data assimilation which is to combine 
uncertain mathematical model predictions with noisy sensor data to obtain an improved forecast in 
real time. The dispersion model of the plume is driven by meteorological input. Filtering techniques 
based on Bayesian approach and Monte Carlo simulations are used to guide the assimilation process 
which acts as a corrector to the atmospheric dispersion model. The results of implementation of data 
assimilation methods, using a representative dispersion model, on a simulated chemical incident are 
presented. Since the problem is very complex it may become computationally intractable, even for 
today’s technology, making the design of data assimilation algorithms very challenging. These data 
assimilation techniques can be applied to a wide range of inference problems in tracking, weather 
forecasting, pattern recognition and econometrics. 
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