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Abstract; This paper reviews the research progress in numerical simulation of transport and dispersion of plumes
generated during deep-sea mining. Based on the formation mechanisms of plumes, the differences between dynamics of
collector plumes and midwater plumes are compared in terms of discharge, transport driven by buoyancy and passive
advection. By comparing the advantages and disadvantages of widely used near-field and far-field numerical frameworks
in terms of applicable scales, computational efficiency, and physical accuracy, the parameterization methods for key
physical processes are illustrated. Aiming at the bottleneck of insufficient deep-sea environmental data, the limitations
and core challenges in current laboratory flume experiments and in-situ observations for model verification are further
analyzed. On this basis, a prospect for the development direction are finally offered, including integration of artificial
intelligence and advanced data assimilation techniques with establishment of standardized model evaluation framework.
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Fig.1 Schematic diagram of deep-sea mining process and

plume generation
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Fig.2 Three-dimensional distribution of particle concentration in collector plume
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