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Comparison of different physical mechanism fusion schemes for groundwater
level prediction by graph neural networks

Liu Bo, Wang Jiabao, Li Zhiyong, Jiang Wei
(College of Hydrology and Water Resources, Hohai University)

Abstract; To reveal the influence of different physical mechanism fusion schemes on the groundwater level prediction accuracy of graph
neural network (GCN) , six graph convolutional network ( GCN) structures with different physical mechanism fusion schemes were
designed based on the daily groundwater level data from 114 monitoring stations in the Poyang Lake Basin by comprehensively
considering the physical factors such as spatial correlation of groundwater levels, surface water-groundwater connectivity, and rainfall
lag effect. The groundwater level prediction accuracies of the six schemes were compared. The results from the Poyang Lake Basin case
validation show that the GCN demonstrated excellent overall simulation capability and accuracy when predicting the dynamic changes of
groundwater levels; the R of all schemes exceeds 0. 9. The scheme fusing one-month-ahead rainfall and surface water-groundwater
connectivity attributes achieves the highest accuracy (with an MAE of 0. 060 1 m) , improving the accuracy by about 6. 8% compared
with the single distance matrix scheme. Taking rainfall lag into account characterizes better the delayed response of groundwater levels
to rainfall; moreover, the connectivity attribute matrix yields better RMSE improvements for phreatic well water-level predictions than
for confined wells.

Key words: groundwater level prediction; graph neural network; physical mechanism fusion; feature selection; graph structure; the
Poyang Lake Basin
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Table 2 Prediction accuracies of each scheme model
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D+P,_, 0.0644 0.21 0.1322 0.9794
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