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Extend Abstract 7 

Agriculture contributes with 21% of the total global greenhouses gas (GHG) emissions which 8 

make this sector the world’s second largest source of GHGs (FAO, 2016). In addition, agriculture is 9 

globally the largest source of ammonia (NH3) in the atmosphere (Behera et al., 2013). Agriculture must 10 

contribute to climate change mitigation, and valid estimates of GHG emissions are important for national 11 

inventories regulation strategies and for selecting efficient mitigation techniques. Solid animal manure 12 

heaps are large sources of the GHG methane (CH4) and nitrous oxide (N2O) and of NH3, and the 13 

emissions of these gases are much affected by the composition of the manure, geometry and covering of 14 

the heap (Bernal et al., 2017). Due to difficulties in carrying out accurate measurements of gas emissions 15 

from full scale heaps, emission data is mostly from laboratory or pilot scale studies based on dynamic 16 

chambers or wind tunnels (Hu et al., 2014). Optimized manure management and identification of the best 17 

techniques to reduce gas emissions are made difficult by the limited numbers of field measurements of 18 

gas emissions from full scale heaps. Therefore, there is a need for estimates of the emission from full 19 

scale heaps and documentation of emission abatement by reliable measuring techniques.  20 

Micrometeorological methods using inverse dispersive modelling (IDM) have been used to 21 

measure emissions of gases, including CH4 and NH3, from open sources (Flesch et al., 2007; Häni et al., 22 

2018). Selecting the right location of the measuring devices (up and down wind the source) is critical for 23 

this approach. It is a requirement that the source does note influence on wind conditions around the source 24 
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(Flesch et al., 2005). In full scale studies, these conditions are difficult to reach, but research has shown 25 

that the IDM method can be used in these studies with acceptable accuracy (Flesch et al., 2014) 26 

This work presents data from a test of the IDM method for measuring fluxes of CH4 and NH3. 27 

This is accomplished by controlled release of both gases in combination with up- and downwind 28 

measurements using cavity ring-down spectroscopy and a sonic anemometer. The aim of this study is to 29 

validate this setup for the measurements of gas emission from manure heaps, and the use of these two 30 

gases will give us an opportunity to assess potential loss of NH3 downwind from the source by deposition 31 

or gas-to-particle conversion, processes that will not occur for CH4. The implementation of this method 32 

will enable measurements of fluxes of multiple gases from stored solid manure and evaluate the effects of 33 

mitigation strategies on the emissions (i.e. the effect of covering the manure). 34 
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Agriculture contributes with 21% of the total global greenhouses gas (GHG) emissions, which 45 

make this sector the world’s second largest source. In addition, agriculture is globally the largest source of 46 

NH3 in the atmosphere. Optimized manure management and identification of the best techniques to 47 

reduce gas emissions are made difficult by the limited numbers of field measurements of emissions from 48 

full scale heaps. Therefore, there is a need for estimates of the emission from full scale heaps and 49 

documentation of emission abatement by reliable measuring techniques.  50 

Micrometeorological methods using inverse dispersive modelling (IDM) have been used to 51 

measure emissions of gases, including CH4 and NH3, from open sources. Selecting the right location of 52 

the measuring devices is critical for this approach.  53 

This work presents data from a test of the IDM method for measuring fluxes of CH4 and NH3. 54 

This is accomplished by controlled release of both gases in combination with up- and downwind 55 

measurements using cavity ring-down spectroscopy and a sonic anemometer. The aim of this study is to 56 

validate this setup for the measurements of gas emission from manure heaps, and the use of these two 57 

gases will give us an opportunity to assess potential loss of NH3 downwind from the source by deposition 58 

or gas-to-particle conversion, processes that will not occur for CH4. The implementation of this method 59 

will enable measurements of fluxes of multiple gases from stored solid manure and evaluate the effects of 60 

mitigation strategies on the emissions (i.e. the effect of covering the manure). 61 
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