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Editorial on the Research Topic 
Advancements in land cover classification and machine learning techniques for Urban areas using remote sensing big data


The application of machine learning techniques and remote sensing imagery has significantly improved land cover classification and urban monitoring, especially in the context of urban planning, environmental management, and resource conservation. Recent studies have advanced these methodologies, leading to more efficient and precise systems. This editorial aims to showcase the valuable contributions to this field, highlighting the progress made through the four featured articles in this Research Topic.
The first article by Jin et al. focuses on a building extraction method from high-resolution remote sensing images using a multi-attention Location-Channel Attention Feature Serial Fusion Module (L-CAFSFM) and a meticulous feature fusion module (MFFM). This innovative approach improves building feature extraction by enhancing the model’s ability to detect structures at various scales and levels. The method demonstrates a high level of precision (95.17%) and an Intersection over Union (IoU) of 90.18%, proving its effectiveness for urban planning and land resource management. The second article by Wang et al. introduces DeepGDLE, a lightweight land cover classification model designed with deep learning techniques. The model optimizes the DeeplabV3+ network by integrating the GhostNet network as the backbone, thus reducing computational costs while maintaining high accuracy. The inclusion of the FRSID dataset plays a crucial role in improving segmentation performance, offering insights into the influence of various factors on the model’s results. The study exemplifies the importance of optimizing deep learning networks for large-scale applications without compromising their efficiency.
In the third article by Nigar et al., machine learning and deep learning models are compared for land classification tasks using satellite-derived indices such as NDVI, MNDWI, and NDBI. The study shows that deep learning models, especially CNN, significantly outperform machine learning models in classifying land cover types. The CNN model achieved an impressive overall accuracy of 97.3%, particularly excelling in the classification of water bodies. This work highlights the potential of deep learning for achieving high spatial resolution and accurate land cover classification in complex environments. Lastly, the fourth article by Gelete et al. explores the integration of machine learning and geospatial analysis for predicting gully erosion susceptibility in the Erer watershed of Ethiopia. Using models such as XGBoost, Random Forest, Support Vector Machine (SVM), and Artificial Neural Networks (ANN), the study identifies key geo-environmental factors contributing to gully erosion. The results reveal that XGBoost is the most robust model, offering a comprehensive approach for erosion susceptibility mapping. This work underscores the value of machine learning in addressing critical land degradation issues and supports more sustainable land management practices.
Together, these studies represent significant advancements in the integration of machine learning with remote sensing data, contributing to improved land cover classification, environmental monitoring, and natural resource management. The methodologies discussed here are not only enhancing our ability to process vast amounts of remote sensing data but also enabling more accurate and actionable insights for urban planning and sustainable development. As remote sensing and machine learning technologies continue to evolve, we can anticipate even greater progress in the ability to monitor and manage land cover changes, offering powerful tools for conservation and urban management in the future.
AUTHOR CONTRIBUTIONS
HN: Conceptualization, Investigation, Writing–original draft, Writing–review and editing. BK: Conceptualization, Investigation, Writing–original draft, Writing–review and editing. AH: Conceptualization, Investigation, Writing–original draft, Writing–review and editing.
FUNDING
The author(s) declare that no financial support was received for the research and/or publication of this article.
GENERATIVE AI STATEMENT
The author(s) declare that no Generative AI was used in the creation of this manuscript.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2025 Al-Najjar, Kalantar and Abdul Halin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Editorial: Advancements in land cover classification and machine learning techniques for Urban areas using remote sensing big data		Author contributions

		Funding

		Generative AI statement

		Publisher’s note









OPS/images/cover.jpg
’ frontiers | Frontiers in Environmental Science

Editorial: Advancements in land
cover classification and
machine learning techniques for
Urban areas using remote
sensing big data





OPS/images/logo.jpg
& frontiers | Frontiers in Environmental Science





