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Abstract: Numerical modeling provides a key approach for quantitatively analyzing the ore-forming processes, revealing ore
location mechanisms, and facilitating mineral prospectivity studies for magmatic-hydrothermal deposits. In recent years, with the
rapid advancement of computational geosciences, significant progress has been made in numerical modeling of ore-forming
processes, which provides critical support for metallogenic prediction in multiple aspects. We summarize the fundamental
theories and methods of numerical modeling, provide a comprehensive review of current research regarding advances in
simulating ore-forming processes, analyzing ore location mechanisms, and facilitating metallogenic prediction. Finally, we
conclude with an outlook on the future development of numerical modeling in advancing metallogenic prediction. We propose
that future research should focus on advancing coupled mechanical-thermal-chemical-fluid processes modeling, developing

efficient numerical methods, and promoting the intelligent integration of multi-source data. These efforts will collectively drive
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the evolution of mineral prospectivity modeling toward a new paradigm characterized by mechanism-data synergistic modeling.
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Fig.1 Feedback relations in the fully coupled deformation-fluid flow-thermal transfer-chemical reaction (after Ord ez al.,2012)
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