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Quantifying and reducing greenhouse gases (GHGs) emissions in livestock 
systems is a highly debated topic. International policies are supporting 
mitigation strategies to reduce the environmental impact of agricultural 
practices. Besides, the assessment of air quality in livestock buildings for 
ensuring human and animal safety and welfare is poorly addressed and 
no real-time monitoring systems are currently available. In this frame-
work, automated and low-cost tools enabling a continuous monitoring of 
air concentrations of gases and particulate in livestock buildings, manure 
and feed stores would represent a significant advancement in the sec-
tor. Given that drones are increasingly used for air quality monitoring in 
several fields (e.g. atmospheric chemistry research, industrial emission 
monitoring), the aim of our project was to assess the feasibility of a UAV-
based system for real-time measurements of air pollutants at farm level. 
We present a first attempt to develop an integrated prototype system for 
gas and particulate monitoring using portable self-engineered measure-
ment units at ground and on a small UAV, to detect emission hotspots and 
to provide real-time graphic alerts by means of a web-app. The system 
embeds low-cost commercial sensors for GHGs (CH4, CO2), NH3 and partic-
ulate (PM2.5, PM10) into customized portable units located at ground and on a 
rotor-based drone. The sensors were calibrated in a specialised laboratory 
and the system was tested in a commercial dairy farm to assess the fea-
sibility of the project. Ground measurement units were located inside and 
close to the external boundaries of the cattle building, while simultaneous 
flights were carried out in the top atmospheric boundary layer up to 30 m 
a.g.l. Gas and particulate concentration measurements were timestamped 
and georeferenced with centimeter accuracy. The results confirmed the fea-
sibility of the project at farm level, although further research is required to 
validate field measurements with reference instruments and techniques. 
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