Development of a Low-Cost Sensor Array for &
Real-Time Agricultural Ammonia Monitoring
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Figure 1: Schematic overview of NHsz emissions, alongside its environmental and health consequences (Rosiers, Al).

> H |gh S patlal &tem pPOora | resolution, affordable, scalable, ... Table 1: an overview of the broad selection of low-cost MOX and EC sensors for this study.

All characteristics are taken directly from official manufacturer datasheets.
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Methodology Data Treatment

NH3 Cycled Administration

* Sensor array needs to capture complex agricultural gas mixture o
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Figure 3: Experiments were conducted from January until May 2025, resulting in a total of 72 included datapoints, separated along 2 PCAs,as shown below
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. Figure 4: Sensor characteristics of the selected low-cost MOX and EC sensors. (a) Bar chart showing sensor sensitivities to NHs, CHs, and EtOH (AG/Appm), with overlaid NHs LoD (ppb).(b)
¢ N 0) EC? 9 H |gh I_O D — gO O d p e rfO rmance at > 1 p p M PCA-based ranking of sensors by composite score derived from loadings.(c) PCA biplot (PC2 vs PC3) of single-analyte experiments, with clusters for NHs (blue), CH4 (red), and EtOH (green)
runs distinctly separated.(d) PCA biplot (PC1 vs PC2) of gas mixture experiments, where score locations correspond to RGB-blended concentrations and clusters indicate regions with low NHs,
low EtOH, or high NH3+EtOH.
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Figure 5: Schematic overview of the different calibration techniques applied during this project. 0.6
* Dual-model NH, prediction: o * Increase knowledge on small-scale NH; variation
» [NH;] < 1-2 ppm: MOX*-based - MiniDOAS Prediction Model 0.2

» Enhance legislation on NH; emissions
Figure 6: NHs plume intensity along drone paths; red = high, blue = low.

» [NH,] > in-situ calibration range: EC**-based — Laboratory Model

o * MOX = Metal-Oxide sensor * Compare with satellite & airplane IR measurements
* Increased NH; prediction range (sub-ppm to 50 ppm) ** EC = Electrochemical sensor
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