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Ammonia (NH3) plays a central role in the global biogeochemical cycle of reactive 
nitrogen as well as in soil acidification, ecosystem eutrophication, aerosol 
formation and climate. Ammonia is a highly reactive gas that is mostly produced 
by agricultural activity (93.3% in EU-28, and 92.9% in Switzerland; Eurostat, 
2016). It is mainly emitted through management of livestock excreta and their 
subsequent application in the field as fertiliser, and to a lesser extent through the 
application of mineral fertilisers.  
While in recent decades many studies have been addressed to assess NH3 
emission from fertiliser application at plot or field scales (Hafner et al., 2015), 
most of them were restricted to explore a single combination of management (as 
a fertiliser type, a distribution method, a soil cover) in a climatic conditions. The 
main reason of this simple experimental designs derives from the interferences 
that replicated multiple sources can play towards the others, due to local 
advection phenomena. To overcome this lack and statistically assess the effect 
of agronomic management in the same pedo-climatic conditions, a repeated 
experimental design is needed. 
Among existing methods for measuring NH3 emissions, micrometeorological 
methods are the most reliable. However they require large surfaces to be applied 
and are expensive. Consequently they are not adapted for multiple sources 
assessments. Inverse modelling approaches (Flesch et al., 1995; Loubet et al., 
2001), conversely, have been demonstrated to be suitable for estimating NH3 
volatilisation from intensive NH3 sources based on concentration mesurements. 
A novel method to quantify NH3 emission from multiple treatment based on the 
combination of low-cost concentration-based passive sensors (Sutton et al., 
2001) and a short-range inverse dispersion model, is proposed.  
This method was tested in silica with over a block scheme composed by three 
treatments with three repeated sources mimicinc real emissions.  Different 
patterns (constant, linear decreasing, exponential decreasing, and gaussian 
emission potentials) and strengths (ratios between sources up to 100) were 
simulated over a range of semi-oceanic meteorological conditions.  
In order to assess the method, the surface of the plot, the height and the 
integration time of the samplers (from few hours to a week), as well as sources 
strengths and background concentrations have been taken into account. This 
method revealed suitable for estimating NH3 emissions from replicated 
agronomic plots, and in line with the uncertainty fo other measurement methods 
(Loubet et al., 2010). Preliminary results shown an overall underestimations of 
the method compared to generated data, lower than -25±15% for a multi-plots 
scheme with NH3 sources differing by at most a factor of 10, and an 
underestimation of -12±7% for an isolated plot. The method was not sensitive to 
the emission pattern. 
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