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BATHYMETRIC MAPPING OF A LAKES BASED ON SATELLITE IMAGERY AND SEABED
CHARACTER ANALYSIS USING NEURAL NETWORKS

Modern methods of water body monitoring increasingly rely on the integration of satellite data and
machine learning algorithms, enabling the creation of accurate bathymetric maps with minimal costs. This
study proposes an innovative approach based on deep neural networks (U-Net architecture) to predict lake
depths and analyze seabed composition using the K-means clustering algorithm.

The aim of the study is to develop an automated methodology for constructing bathymetric maps of
inland water bodies using Sentinel-2 satellite images, deep learning, and image processing algorithms. The
key stages include data collection and filtering, dataset generation, neural network training, and post-
processing of depth and bottom structure maps.

Multispectral Sentinel-2 satellite images and 1500 bathymetric lake maps from the open-source
bathybase.org database were used as input data. Based on the map coordinates, satellite images were
extracted and cleaned from clouds, ice, and other noise. This was followed by training set generation,
augmentation, and segmentation.

The U-Net architecture was adapted for two consecutive tasks: water surface segmentation and
depth regression. The first model achieved 95% accuracy in binary mask generation, and the second reached
a root mean square error (RMSE) of 0.3. The K-means algorithm was used to analyze the bottom structure,
with prior normalization by depth and shoreline distance, enabling semantic segmentation of sediment
types.

Examples of 2D and 3D depth maps and STL-format seabed structure visualizations are presented.
The method demonstrates noise resistance and scalability across various types of water bodies.

A comparison with traditional methods (Lyzenga model, OBRA algorithms, SVM) showed the
superiority of the neural network approach in terms of both accuracy and versatility. The developed tool
can be applied in hydrological, environmental, and engineering studies.
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