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Abstract The inversion of pollutant emissions is important in air pollution prediction and control. The statistical
methods generally adopted possess weaknesses, such as sensitivity for observation error and prior estimation of emissions.
Given their simplicity, high precision, and practicality, algorithms based on the shooting method are widely used in the
field of systems control. In this paper, we derive a shooting method—based adaptive algorithm to estimate air pollutant
emissions. Besides its high precision and simple procedure, this adaptive algorithm compensates for the weaknesses of
statistical methods. It is able to deal with the large level of error in the emissions inventory, initial conditions, and
observations; a prior distribution assumption and error estimation are not required. Simulations of a simple system are
presented to illustrate the effectiveness of this adaptive algorithm.
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Fig. A-1  Sketch of the shooting method: Transforming a boundary value

problem into an initial value problem
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Fig. B-1 The results of Experiment 1 without error correction function: (a) Concentration C; (b) concentration C»; (¢) emissions rate of O,



