Development of a Long-Term Automated Monitoring System for
Paddy Field Vertical Infiltration Rate Based on Soil Temperature
Profiles
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Abstract

This study presents the development of a long-term automated monitoring system for
paddy-field infiltration rate that integrates soil-temperature profile measurements with an
estimation algorithm. The system, comprising soil-temperature profile monitoring stations,
wireless data-transmission modules, and the TFLUX analytical model, addresses the
non-linear convergence issues and sensor-stability limitations common in conventional
infiltration-rate estimation. Field tests demonstrate that both the number and layout of
temperature sensors significantly affect estimation accuracy, with undisturbed soil
installations yielding the best performance. During field experiments in Taiwan, the
cumulative infiltration depth reached 29.6 cm per unit area. The proposed system strengthens
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the scientific basis of agricultural water-resource management and provides valuable guidance
for irrigation scheduling in rice cultivation.
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