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Analysis of Shoreline Change Based on Littoral Cell along the East Coast
of the Korean Peninsula Using Satellite Imagery
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Abstract : This study aims to quantitatively analyze shoreline change along the east coast of the Korean Peninsula,
including the data-limited region, using satellite-based remote sensing techniques, and to examine the spatial
structure of littoral cells. Sentinel-2 satellite imagery from 2015 to 2025 was used to extract shorelines, and outliers
were removed using a density-based clustering algorithm (DBSCAN). Validation against field survey data showed a
root mean square error (RMSE) of 16.21 m and a coefficient of determination (Rz) of 0.815. Based on the
constructed long-term shoreline dataset, beach width variations were calculated and tidal corrections were applied.
Dimensionless indicators representing shoreline orientation, beach-width asymmetry, and embayment were defined,
and geographic coordinates were additionally included as spatial constraints. Dimensionality reduction and
hierarchical clustering were then used to classify spatially adjacent coastal segments with similar sediment-transport
characteristics. The results indicate that the east coast of the Korean Peninsula can be classified into four major
sediment transport systems, with some sections showing sediment transport extending across the inter-Korean
boundary. Furthermore, spatial heterogeneity was observed at the local scale, where erosion and accretion coexist.

Keywords : satellite imagery, shoreline extraction, coastal erosion, littoral cell, unsupervised machine learning, East
Coast of the Korean Peninsula
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Fig. 1. Example of beach boundary delineation: (a) Oryukdo (South Korea) and (b) Tumen River (North Korea).
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Table 1. Specifications of Sentinel-2 satellite image bands

Specifications of Sentinel-2 MSI bands

Spectral Description Wavelength Resolution

Bands (nm) (m)
B1 Coastal aerosol 430.4~457.4 60
B2 Blue 447.6~545.6 10
B3 Green 537.5~582.5 10
B4 Red 645.5~683.5 10
BS Red Edge 1 694.4~713.5 20
B6 Red Edge 2 731.2~749.2 20
B7 Red Edge 3 768.2~796.5 20
B8 NIR 762.6~907.6 10
BSA Narrow NIR 848.3~881.3 20
B9 Water vapour 932.0~958.0 60
B10 SWIR Cirrus 1,360.0~1,390.0 60
B11 SWIR 1 1,542.2~1,756.7 20
B12 SWIR 2 2,081.4~2,323.4 20
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Fig. 2. Example of satellite image bands:
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Fig. 3. Conceptual illustration of the DBSCAN algorithm.
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rates of beach-width change, whereas red colors indicate erosional trends with negative rates. The color intensity represents the mag-
nitude of the annual change rate in beach width (m/year).
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year). The positive outlier in South Korea corresponds to
Pohang Songdo Beach, where a marked increase in beach
width was observed.
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