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Context

• Ammonia is an inorganic chemical compound of nitrogen and
hydrogen : NH3

• It poses environmental issues
• Euthropication, acidification
• Atmospheric pollutant : precursor of fine particles (PM2.5,

PM10)

• It originates from agriculture at 94%
• field fertilization
• animal husbandry

• Ammonia emissions represent an economic loss for farmers

• Objective : build a model to predict ammonia emission from
field-applied fertilizers
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Descriptive scheme
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Why machine learning ?

• Very little used to predict ammonia volatilization

• Handles complex patterns, takes non-linearity into account

• Non parametric approach : no hypothesis on the form of the
problem

• High predictive accuracy

Other approaches : Empirical / statistical models, mechanistic
models, Semi-empirical models
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Data description : ALFAM2

• j.NH3, temp, wind, rain : dynamic variables

• man.source, app.mthd, dose, TAN, pH, man.dm, incorp, t.incorp :
fixed variables
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A semi-empirical model : alfam2
Hafner et al - 2019 - A flexible semi-empirical model for estimating

ammonia volatilization from field-applied slurry

F0 = f0A
S0 = (1 − f0)A

Fi = Fi−1e−r1i ∆ti f0, r1, r2, r3, f4 : function of the data
Si = Si−1e−r3i ∆ti

Ei = A − Fi − Si

⇒ Calibrated and evaluated using two different subsets of the ALFAM2
database
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A semi-empirical model

⇒ Can we do better with machine learning ?
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Prediction tests with Machine Learning

• 3 methods tested : random forest, xgboost, lasso

• prediction of the cumul only (last observation)
• transformation of the dynamic variables (= climatic variables) into

plot level variable

temp i = average temperature on the time interval [4(i-1) ; 4i] (i = 1, ..., 6)
temp 7 = average temperature after 24h
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Prediction tests with Machine Learning

Random forest and Gradient boosting
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Results - Observed vs predicted values (test dataset)
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Results - Test dataset
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Results - Training dataset
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Perspectives

Predict the dynamic of the volatilization
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