Different mechanisms of soil microbial response to global change result in different
outcomes in the MIMICS-CN model
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Abstract Reasonable choices with big impacts on soil model evaluation/interpretation

Microbial-explicit models of soil carbon (C) and nitrogen (IN)
cycling have improved upon simulations of C and N stocks and

Scope of dataset used for evaluation matters Mechanism of temperature sensitivity matters
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Choices abound during model development, and

Figure 5. MIMICS-CN simulations of C loss (left) and fraction of N remaining (right) for 7Triticum aestivum (wheat) litter at Harvard Forest. sometimes arbitrary decisions can generate highly

: : : : different projections into the future.
Evaluating transient behavior can reveal new issues

Deep interrogation of models at this stage can help identify
— AssCaoSoa and resolve issues prior to incorporation into an Earth
System Model (where the time and resource costs of fixing
problems expands rapidly). For models of soil, this type of
interrogation should include:
* Uncertainty due to structure, parameters, and
interpretation of experimental validation data
T T T T * Equlibrium and transient behavior

e  Add metabolic litter
== Add recalcitrant litter
=== Add C only to SOMa
e Desorb SOMp to SOMa

= Add metabolic litter

20
]
10
]

~ — i, struc —

15

Figure 1. MIMICS-CN model structure and stoichiometric parameters
unique to the coupled C-N model. CNs = C:N of structural litter, CNm =

C:N of metabolic litter, CNr = C:N of copiotrophs, CNk = C:N of
oligotrophs, and NUE = nitrogen use efficiency of both microbial groups.
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Figure 6. MIMICS-CN modeled responses to 4 types of pulse input: metabolic litter (black), structural litter (red), simple C added to the “available” Foundation Graduate Research Fellowship under Grant No. DGE-
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Figure 2. LIDET sites included in model simulations. Map borrowed from: added to equal 1% of the total soil C; in the last simulation, no C was added but a similar about of C was transferred between pools to simulate disruption of Department of Agriculture, under Project No. 2015-35615-22747.
Harmon, M. E. et al. (2009). Long-term patterns of mass loss during the organo-mineral associations by plant exudates. The model was spun up to equilibrium at Harvard Forest and run for 15 years following each perturbation.
decomposition of leaf and fine root litter: an intersite comparison. Global Figure panels show model responses for C (left) and N (right) and show either percent change in C or N loss rates (top) or cumulative C or N lost relative to
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Change Biology, 15: 1320-1338. equilibrium values (bottom). Dashed lines in lower plots show the amount of C or N added in each type of pulse input.
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