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Remote Sensing Identification of Anise Pests and Diseases Based on Sentinel-1
Time-Series Harmonic Residual Analysis
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Abstract: Optical satellite remote sensing is frequently limited by cloud cover and climatic conditions, making it difficult to
effectively monitor pests and diseases in star anise. This study aims to explore an efficient, automated pest and disease
identification method based on radar remote sensing data, providing a novel technical pathway for the monitoring and con-
trolling pests and diseases in star anise. The Liuwan Forest Park in Guangxi was selected as the study area. First, Sentinel-
1 data from 2023 to 2024 were utilised to extract VV, VH, and VV/VH polarisation features indicative of pests and diseases
in star anise. Subsequently, Harmonic Analysis of Time Series (HANTS) was employed to identify areas affected by vary-
ing degrees of infestation and analyze their spatio-temporal dynamics. The Results demonstrated that the VV/VH polarisa-
tion ratio outperformed single- polarisation channels in identification accuracy, significantly enhancing the precision of
pest and disease information extraction. This method reliably distinguished areas affected by varying degrees of infesta-
tion, exhibiting stable recognition capabilities. It offers a viable technical framework and methodological support for re-

mote sensing-based identification and control of pests and diseases in economic forests across other regions frequently af-
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fected by clouds and rainfall.
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polarization mode
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