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Abstract: Objectives: Land cover classification is crucial for understanding surface features, monitoring
ecological environments, and managing natural resources. The objective of this research is to construct a
long short-term memory (LSTM) model for land cover classification using Sentinel-1 multi-temporal co-

herence matrices and to evaluate its effectiveness by comparing it against other three classification methods.
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Methods: Multi-temporal coherence matrices from Sentinel-1 synthetic aperture radar images were used to
train an LSTM neural network for land cover classification. The Sentinel-1 coherence matrix was firstly
transformed to sequences according to the temporal baseline intervals and then input into the LSTM model
to predict the land cover types. This LSTM-based method was then compared against other three methods:
(1) support vector machine (SVM) and (2) convolutional neural network models taking the Sentinel-1 co-
herence vectors and matrices as input, and (3) SVM model with the input of Sentinel-2 multi-spectral fea-
tures. Transfer learning experiments were also conducted to assess the generalization capability of the
LSTM-based method. Results: The study area was selected in Zhangwu County, Fuxin City, Liaoning
Province, China, where three test regions are chosen to conduct the land cover classification by using the
four different methods, respectively. Experimental results demonstrated that the LSTM model with the
Sentinel-1 coherence matrices achieved classification accuracies of 93.7%, 89.9% and 87.6% in the three
test regions, respectively, with an improvement in classification accuracy by approximately 1% to 10% com-
pared to other methods. However, the results of the transfer learning experiments reveal that the generaliza-
tion capability of the LSTM model is not desirable and needs further enhancement. When trained solely on
region 1 and tested on regions 2 and 3, classification accuracies dropped to 45.7% and 47.4%. To enhance
classification performance and model generalizability, a comprehensive sampling strategy was implemented
by integrating data from all three regions for unified training. This approach achieved regional classification
accuracies of 92.8% , 87.8%, and 86.4% , effectively mitigating sample distribution bias and significantly
improving cross—region adaptability. Conclusions: The LSTM model utilizing Sentinel-1 coherence matri-
ces as input features shows promising performance in land cover classification, particularly in areas affected
by cloud cover. However, transferability of the model has high demand for the training samples, which can
inhibit its applicability to wider regions. Future research is needed to optimize transfer learning strategies to en-
hance the model’s adaptability and classification accuracy across different experimental regions.
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