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Abstract: This study proposes a novel method for the classification of synthetic aperture radar (SAR) images in complex terrain
areas, particularly focusing on the challenges associated with distinguishing between forested and agricultural land ( especially forest-
crop classification difficulties). The Danjiangkou Ecological Protection Area is selected as the research site, utilizing high-resolution
GF-3 satellite data in conjunction with the Dual-Polarization Radar Vegetation Index ( DpRVI) and a 2D Convolutional Neural
Network (CNN) algorithm for classification. Given the high separability of forest and agricultural land in terms of DpRVI features,
this study incorporates this index to enhance classification accuracy. By employing the Jeffries-Matusita (J-M) distance analysis
method, the optimal feature combination is identified, thereby optimizing classification performance. Additionally, the application
of the 2D CNN method within deep learning demonstrates its advantages in processing SAR image classification tasks. Experimental
results validate the effectiveness of this approach, with quantitative assessments showing an overall accuracy (OA) of 0.95 and a
Kappa coefficient of 0. 94, significantly improving the classification precision of land cover in complex terrain regions and
confirming the critical role of DpRVI in feature combinations.
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