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Abstract

The weighing lysimeter, as a benchmark hydrological observation device for monitoring water move-
ment within the soil-plant-atmosphere continuum, exhibits limitations in its traditional operational
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mode concerning the timeliness of evapotranspiration data, system integration, and intelligent analy-
sis. Furthermore, constrained by its structural principles, it is challenging to simultaneously meet the
demands for both high precision and high stability in observation. Based on an analysis of the struc-
tural principles and application limitations of mainstream weighing lysimeters (including hanging, di-
rect-loading, and lever types), this study proposes a three-layer collaborative architecture integrating
the Internet of Things (I0T) sensing, edge computing, and cloud processing. This architecture enables
high-frequency data acquisition, real-time cleaning, and remote management. By introducing a multi-
source data fusion model, a Long Short-Term Memory (LSTM) network establishes a nonlinear map-
ping relationship between weighing data and environmental factors, facilitating dynamic compensa-
tion for environmental interference and diagnosis of abnormal operating conditions. Case study vali-
dation results indicate that this system helps suppress the impact of environmental noise and sensor
drift, thereby improving the quality of monitoring data and operational efficiency. It promotes the evo-
lution of traditional devices towards networked, intelligent sensing nodes, aiming to provide key tech-
nological support for the analysis of regional-scale evapotranspiration processes and the optimal allo-
cation of water resources.
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Figure 1. Schematic of intelligent technical framework for cloud-edge-device collaboration
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Figure 2. Flow chart of quality control and fusion analysis for lysimeter observation data
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Figure 3. Comparison of predicted and actual values of the LSTM model
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