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The Application of Python Programming and Iterative
Methods in Coal Mine Hydrogeological Exploration
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Abstract

Coal resources are an important energy resource in China, with their exploration and development playing a crucial role in national
economic progress. As shallow coal reserves diminish and mining operations gradually transition to deeper coal seams, the more
complex hydrogeological conditions encountered in deep coal mining present significant challenges to conventional hydrogeological
exploration methodologies. Particularly in the determination of hydrogeological parameters, manual calculation of higher-order
equations proves cumbersome and hindering to workflow efficiency. Although the employment of Excel functions combined with
manual iterative computations has enhanced operational efficiency, this approach remains fraught with limitations including over-
reliance on manual control for both processes and precision, vulnerability of embedded formulas to operational errors, and restricted
applicability for communication and promotion. To address these deficiencies in traditional approaches, this study proposes
integrating Python programming with iterative methods. Taking the steady-state pumping test parameter determination as an example,
we introduce and discuss an automated parameter retrieval system for hydrogeological analysis that realizes one-click computation
functionality
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