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Biogeochemical cycles are extensively studied as they control the flow of matter (carbon and
nitrogen, specifically) up to the global scale, further impacting ecosystem functions and services.
To be able to predict carbon and nitrogen budgets, it is necessary to study carbon and nitrogen
cycles in all compartments of the biosphere, from forests to water, to soil and deep subsurface.
Since the soil and deeper subsurface compartments store a high share of the global carbon and
nitrogen budget, it is necessary to study the carbon and nitrogen cycles in the subsurface at a
higher resolution. Given the spatial heterogeneity and temporal dynamics exhibited by the
subsurface, coupled with lack of observational opportunities, the prediction of these cycles in the
subsurface is a challenge. For this purpose, this study aims to resolve microbial mediated carbon
and nitrogen dynamics in the subsurface with respect to spatial and temporal heterogeneity using
a numerical modeling approach. The model considers the response of microbial growth and
activity to varying environmental conditions such as access to nutrients and energy sources.
The obtained results show a linear relationship between the relative impact on carbon and
nitrogen removal and relative difference in breakthrough times between homogeneous scenarios
and the spatially heterogeneous scenarios. In contrast, the temporal dynamics of changing flow
rates induces minimal aggregated impact on the carbon and nitrogen cycles in the subsurface.
This implies that short term temporal dynamics do little to influence the long-term nutrient cycles,
given the same average water flux through the entire simulation period. The findings of this study
can assist in identification of drivers of microbial dynamics and nutrient cycling in the Critical Zone.
This, in turn, can assist towards the regional scale modeling of biogeochemical cycles resulting
from microbial dynamics.

Powered by TCPDF (www.tcpdf.org)

