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Original Paper

High-accuracy prediction of nitrogen compound concentrations
1n purified swine wastewater using machine learning regression models

Yasuo Tanaka

Institute of Livestock Industry’s Environmental Technology,
Nishi-Shirakawa, Fukushima, 961-8061

In wastewater treatment at pig farms, compliance with the Water Pollution Control Act requires
regular monitoring of “ammonia, ammonium compounds, nitrite compounds, and nitrate
compounds” (hereafter referred to as “nitrate-etc.”). However, the frequency of outsourced analyses
is limited due to cost. It has been known that nitrate-etc. can be predicted from pH and electrical
conductivity (EC) using multiple regression, but improving prediction accuracy has remained a
challenge. Therefore, in addition to pH and EC, we incorporated variables such as the month of
sampling, the latitude and longitude of the farm, the mean air temperature of the sampling month
at the sampling site, and the daily discharge volume. We then attempted to improve prediction
accuracy by using regression models based on machine learning methods (support vector machines,
random forest, neural networks, and Cubist). As a result, it was confirmed that using machine
learning methods with additional variables beyond pH and EC improves prediction accuracy. In
particular, the Cubist regression model using all variables yielded the lowest mean absolute error,

suggesting that it is the optimal prediction method.
Key words: swine wastewater, purified effluent, nitrogen compounds, machine learning,
regression model
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