Improvements to the ‘NZ-DNDC’ model to estimate soil methane oxidation potential and the impacts of nitrification inhibitors on nitrous oxide emissions.
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NZ-DNDC is a process-based model based on the Denitrification-Decomposition (DNDC) model that has been adapted for use on New Zealand pastoral systems.  NZ-DNDC has been tested against field measurements of nitrous oxide (N2O) emissions from dairy- and sheep- grazed pastures, and has also be upscaled to run at regional or national scale. The sensitivity analysis performed using NZ-DNDC model showed several areas in which the model can predict changes in anthropogenic N2O emissions that are not accounted for using the IPCC Tier 1 default methodology. Our measurements and model estimates show that emission factors are different for dairy and sheep-grazed systems, and that emissions also differ with soil types. The NZ-DNDC simulations also suggested that different management strategies can reduce anthropogenic N2O. These reductions can be achieved by reducing applied N, especially when this can be done without significant changes to pasture production and soil C.
As a process-based model NZ-DNDC also has the potential to predict emissions of the three greenhouse gases (nitrous oxide (N2O), methane (CH4) and carbon dioxide (CO2)) from agricultural soils, and to assess the efficacy of mitigation strategies for N2O emissions.  

We will report some recent modifications to NZ-DNDC to also allow prediction of CH4 oxidation in grazed pastures, and the effects of nitrification inhibitors (NI) on N2O emissions.  The CH4 oxidation component of the model was modified to account for reduced net CH4 oxidation and diffusion with increased surface soil water-filled pore-space.  The effects of the NI dicyandiamide (DCD) on N2O emissions were simulated by reducing the nitrification rate by a constant factor. Both modifications were tested against experimental data and were found to improve the model’s predictions. 

