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Accurately predicting soil carbon responses to a changing climate is difficult, and has been limited by the lack of long-
term soil warming experimental observations that can be used to develop and test mechanistically based soil
biogeochemical (BGC) models. Most soil BGC models simulate soil organic matter dynamics based on decay rates of
conceptually defined organic matter pools. They lack explicit description of interactions among components actively
involved in soil reactions, which are influenced by environmental factors such as temperature and moisture. The lack of
explicit reaction processes can result in unrealistic BGC responses to both sudden and gradual changes in environmental
drivers. To provide more realistic simulations of dynamic soil physical, chemical, and biological processes—and thus of
the soil response to environmental change—we have developed a model in ELM-BeTR that explicitly represents
microbial physiology and their interactions with soil minerals, substrates, and plants. We applied the newly developed
model to the deep soil-warming experiment at Blodgett forest in northern California with the goal to reproduce the
observed soil biogeochemical responses to multi-year warming. Our preliminary results indicate a good comparison with
vertical profiles of soil organic matter content and CO2. The new model will contribute to a more comprehensive and
realistic terrestrial ecosystem model that can be applied to site and global simulations.
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