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Abstract — The Korean Peninsula is surrounded by the East Sea, South Sea, and West Sea, each exhibiting distinct
oceanographic conditions. These differences significantly influence the transport and accumulation patterns of
coastal marine debris. This study analyzes the inflow, transport, and accumulation characteristics of marine debris
using national coastal monitoring station data. An Accumulation Index (AI) was defined by integrating mean accu-
mulation, occurrence frequency, maximum value, and variability, and was used to quantitatively evaluate the spatial
distribution and temporal characteristics of debris accumulation. The results show that marine debris accumulation
exhibits clear spatial heterogeneity, with distinct regional differences among the three coastal areas. The relation-
ship between occurrence frequency and variability further indicates that accumulation patterns can be classified
into different types. These findings suggest that marine debris accumulation is governed by coastal physical trans-
port processes and shoreline geometry rather than simply by input magnitude. This study provides a quantitative
interpretation of marine debris behavior and provides a fundamental framework for future coastal environmental
management.
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Fig. 1. Locations of coastal marine debris monitoring stations along
the Korean coast.
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Table 1. Definition and calculation of metrics used for evaluating
coastal marine debris accumulation

No. Metric Definition Calculation method
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Table 2. Weighting scenarios for sensitivity analysis of the Accumulation Index (AI)
Scenario w; (Mean) wy (Freq.) w; (Max.) Wy (Stability) Description
S0 025 0.25 025 0.25 Baseline (equal weighting)
S1 0.40 0.20 0.20 0.20 Emphasis on mean accumulatio
S2 0.20 0.40 020 0.20 Emphasis on occurrence frequency
S3 0.20 0.20 0.40 0.20 Emphasis on maximum value
S4 0.20 0.20 020 0.40 Emphasis on stability
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Table 3. Sensitivity analysis results for weighting scenarios

Scenario Overlap with SO Overlap Ratio (;/o) Spearman's p
S1 10/12 83.3 0.988
S2 10/12 83.3 0.959
S3 9/12 75.0 0.974
S4 10/12 83.3 0.966
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Fig. 2. Spatial distribution of the Accumulation Index (Al) at mon-
itoring stations.
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Fig. 3. Comparison of Accumulation Index (AI) distributions by
coastal region (East Sea, South Sea, and West Sea).
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Fig. 5. Spatial distribution of monitoring stations with high Accu-
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