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 The soil water retention function and van Genuchten-Mualem (VGM) hydraulic parameters are crucial for understanding soil water
behaviours, measuring soil health, and facilitating effective irrigation management

 The challenge of reliable and accurate prediction of soil moisture and hydraulic parameters from field soil moisture probe data lies in the
inherent heterogeneity and uncertainty of real-world soils, which cannot be adequately addressed with existing inverse modelling

e We propose a Multi-task Physics-Informed Neural Network (PINN) model that integrates a multilayer perception for predicting soil moisture
and VGM parameters, the automatic differentiation method for computing partial differential function (the Richards equation), an objective
function for guiding the minimization of errors from physical laws and observational data, and L-BFGS and Adam optimizers

PINN Architecture

Physics-Informed Neural Networks

 Multilayer Perceptron (MLP) / multi-task deep neural network: sequentially
predict the VGM hydraulic parameters in a middle-hidden layer and then
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Automatic Differentiation (AD): automatically computes derivatives of predicted
soil moisture to time and depth, enabling the seamless integration of physical
laws | into the neural network
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‘ e Optimizer: utilizes L-BFGS and Adam optimizations to update the MLP parameter
values iteratively
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