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Reactive transport modeling with carbon and nitrogen cycling for micro-aggregate
up to root-zone scales in paddy and upland fields

Toride, Nobuo
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In order to predict the fate and transport of carbon and nitrogen in a
reduced paddy field, we modified the carbon and nitrogen cycling model based on the LEACHM code. SOM
decay processes from organic carbon to biomass carbon, humus carbon, and carbon dioxide were
described using first-order kinetics. When oxygen was available in an aerobic condition, 02 was used
to produce CO2 as an electron accepter. When 02 availability is low, other electron acceptors such
as NO3-, Mn4+, Fe3+, S042-, were used depending on the redox potential. Decomposition of Org-N was
related to the carbon cycle using the C/N ratio. Furthermore, cation and anion exchange reactions
were included with the permanent negative charges and the pH dependent variable charges. The carbon
and_nitrogen cycling model described with PHREEQC was linked with HYDRUS-1D using the HP1 code.
Various nitrogen and carbon transport scenarios were demonstrated for the application of organic
matter to a saturated paddy soil.
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