Nitrous oxide emissions estimates by the ‘NZ-DNDC’ and OVERSEER® models, and assessment of the effects of nitrification inhibitors.
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A number of empirical and process-based approaches have been increasingly used in the estimation of greenhouse gas emissions from agricultural and forestry systems at multiple spatial scales ranging from site to landscape, region and nation. Nitrous oxide is one of the most challenging gases to study because its emissions are mainly from soil, and they are highly variable in space and time, being tightly linked to local soil and climatic conditions, land-use and land-management regimes, and the underlying biogenic processes (nitrification and denitrification). The high temporal and spatial variability of agricultural N2O emissions from soil makes them impractical to measure at regional or national scales. Emissions of N2O from agricultural and forest soils are, therefore, calculated using empirical methods. These include the IPCC default methodology, regression analysis, and boundary line method. Process-based models are also increasingly being used, such as DNDC (Denitrification-Decomposition) and DayCent. However, different approaches produce different output information, and contain assumptions that limit their universal application. 
New Zealand has adapted an empirical OVERSEER® and a process-based NZ-DNDC model to estimate greenhouse gas emissions. The OVERSEER® is a nutrient budget model primarily designed as decision support software to provide farm scale maintenance nutrients and lime recommendations. The model uses farm specific data and has the ability to select mitigation options to reduce environmental effects. It has been extended to also provide estimates of farm scale greenhouse gas emissions. NZ-DNDC is a process-based model adapted from the DNDC model for use on New Zealand grazed pastoral systems. The 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.  

In this presentation we describe both the NZ-DNDC and OVERSEER® models and their use to quantify greenhouse gas emissions with known levels of uncertainties. We focus on their strengths and complexities and explore the potential of these models to estimate the effect of nitrification inhibitors for mitigating N2O emissions. We also identify current gaps and the limitations that seem to constrain their use. 
