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The studies on applying the neural ordinary differential equations (ODE) to the problem of
modeling soil available water capacity were performed. The modification of the neural ODE for the
problem with additional external meteorological (precipitation, wind speed, air temperature, and
dew point) and categorical (crop type, soil type, and prevalent land cover type) parameters was
proposed. The experiments led to the conclusion that the models based on the neural ODE are
promising for modeling such complex unclosed systems as water exchange in the upper 0-10 and 0-
20 cm soil layers. The considered nonlinear models perform much better than linear ones: the mean
absolute error (MAE) of the 10-day available water capacity forecast is equal to 3.20 and 5.53 mm
in the 0-10 and 0-20 cm soil layers, respectively. The proposed approach is promising for modeling
processes in the soil and making management decisions in the agro-industrial complex.
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