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Abstract

Sudden water pollution incidents pose a serious threat to water environment security, and rapid and accurate identification of the
pollution source is crucial. This paper establishes a contaminant transport and diffusion model as the foundation. It constructs
an objective function by combining forward and reverse concentration probability densities, and employs an Improved Butterfly
Optimization Algorithm (IBOA) to inversely identify the pollution source’s location, release time, and release mass. Experimental
results demonstrate that the IBOA method exhibits high identification accuracy and parameter stability, effectively inverting the
characteristics of the pollution source. This provides technical support for real-time early warning and emergency decision-making in
the water environment.
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