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Recently, innovative modeling tools have been developed to describe the physico-chemical processes occurring
in soil pores at scales directly relevant to microorganisms. Modelling efforts have attempted to understand how
microbial processes such as decomposition or competition among species are affected by diffusion in 2-D or 3-D
environments. Most of these models use a virtual representative pore network that can have the same features as
soil pores with regular lattice grid. The most recent and innovative of these models use real images of soil structure
from binarized 3D images. These models are able to simulate microbial degradation although microorganisms and
organic matter are placed at different locations in the pore space. Then, the encounter of nutrients and microor-
ganisms is achieved through the implementation of the diffusion process of the soluble substrates in the connected
water-filled space. The high computational demand of this type of approach restricts its applicability to small-scale
systems, typically in the order of micrometers or millimeters. The numerical techniques used to solve the equa-
tions include the lattice Boltzmann method, algorithmic methods and finite element methods. Most of these models
have not yet been tested with experimental data because of the difficulties of investigating such small scales. On the
other hand, many experimental results developed at the core scale have showed the importance of soil microbial
habitat and especially how physical characteristics (pore sizes, connectivity) control the decomposition of organic
substrates via their accessibility by microorganisms. The general question we have now to answer is whether in-
formation on the spatial heterogeneity of soils at the microscale can be used to predict the processes observed at
the macroscale in soils


