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Carbon Footprint Accounting Methods for Geological Mineral Resource Development
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[Abstract] Against the backdrop of global climate change mitigation and China’s implementation of the "Dual
Carbon" strategy, the accurate accounting of carbon emissions from the geological mineral resource
development process—serving as the source of basic raw materials and energy—has become a primary scientific
issue in promoting the green and low—carbon transformation of the industry. This paper closely aligns with the
unique natural and engineering attributes of geological mineral resource development activities and
systematically constructs a methodological framework for carbon footprint accounting centered on "geological
process—driven" principles. The study focuses on carbon emission processes directly induced by rock mass
fracturing, mineral exposure and oxidation, groundwater system disturbances, and other mechanisms during
resource development. These include key geological sources and sinks such as CO: release associated with
crustal stress relief, sulfide mineral oxidation, carbonate rock decomposition, dissolved carbon emissions from
mine water discharge, and coalbed methane (CH4) escape. The paper elaborates on the identification principles,
formation mechanisms, quantitative accounting models, and localized approaches for obtaining key parameters
for these emission sources based on geological mechanisms. It also analyzes the differences in dominant emission
sources and the specificity of accounting boundaries across various development scenarios, including open—pit
and underground mining, as well as metal, non—metal, and coal mining operations.
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