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Intelligent monitoring and prediction of deformation of uranium tailings dam

based on SBAS-InSAR and BPNN
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Abstract: To improve the efficiency of monitoring work in the retirement treatment of uranium tailings
ponds, an intelligent monitoring and prediction model of deformation of uranium tailings ponds was
proposed based on SBAS-InSAR technology and BPNN. Firstly, SBAS-InSAR technology was used to
obtain the cumulative deformation and annual deformation rate of the uranium tailings pond over the past
two years. The accuracy of InSAR monitoring values was verified using seven Global Navigation Satellite

System ( GNSS) monitoring stations on the first dam. Then, the cumulative settlement of four dam
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sections, including Leigongtang dam, nanpo cross dam, Battle dam and Songlin dam, was selected and

analyzed in conjunction with rainfall. Finally, the cumulative settlement data of 100 settlement points of

the uranium tailings dam were randomly extracted to predict the deformation of the uranium tailings dam.

The results show that from December 2020 to December 2022, the deformation rate of uranium tailings dam

is between —60. 06—34. 94 mm/a. The overall settlement of the uranium tailings dam is in a sinking state,

with a maximum cumulative settlement of —46. 67 mm. The average absolute error between the predicted

values of BPNN and the actual monitoring values is 0. 586 mm, and the mean square error is 0. 624 mm.
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