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Path Prediction and Suggestion of Efficient Collection Points for Marine
Plastic Debris Based on Betweenness Centrality Analysis
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Abstract : Korea severely suffers from plastic-induced ocean pollution, but only few studies predicted the trajectory of marine
plastic debris and provided their collection method. This study used Ocean Surface CURrent Simulator (OSCURS) of National
Oceanic and Atmospheric Administration (NOAA) in order to predict the trajectories of marine plastic debris flowing into the East
Sea and Yellow Sea for each season during 2004 to 2013. Results suggest that efficient collection hubs through the high betweenness
centrality index. Most hubs were located in the seashores regardless of season, suggesting the seashore of Uljin for the East Sea
and the seashore between Saemangeum and Shinan for the Yellow Sea as the most efficient hubs.
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Table 1. Wind current speed coefficient (wcsc) depending on
types of objects
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Table 2. The locations of hubs which have seasonally top-5-betweenness-centrality-index (BC) for plastic debris flowed into the

East Sea
Spring Summer Fall Winter
Location BC Location BC Location BC Location BC
1 36.70 °N, 12952 °"E 03703 3720°N,12940°E 03172 3720°N,12940°E 05247 3720 °N, 12940 °E 02645
2 3720°N,12940°E 02766 37.85°N,12891°E 02805 3820°N,12864 °E 03857 37.02°N, 12956 °E 02550
3 3820°N,12864°E 02747 3567 °N, 13317 °E 02471 3646 °N,13308°E 03212 3820°N,12864 °E 02504
4 3793°N,13731°E 02637 3520°N,12938°E 02148 36,99 °N, 12953 °E 02993 36.20 °N, 12948 °E  0.1869
5 3763°N,13679°E 02557 3640°N,13161°E 02092 3698 °N,12993°E 02993 3520°N,12938 °E 01781
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Table 3. The locations of hubs which have seasonally top-5-between

ness-centrality-index for plastic debris flowed into the Yellow Sea

Spring Summer Fall Winter
Location BC Location BC Location BC Location BC
1 3620°N 12594 °E 02088 3620°N12594°E 02711 3520°N 12589 °E 02228 3381°N12395°E 01167
2 3570°N12624°E 01627 3662°N12643°E 02298 3502°N12589°E 01845 3581 °N12586°E 0.,1100
3 3560 °N12712°E 01612 3720°N12595°E 02231 3570°N 12624 °E  0.1551 3570°N 12624 °"E  0,1093
4 36.39°N13285°E 01599 36, 70°N12580°E 02160 3470°N12584°E 01526 3470°N 12584 °E 0,1042
5 36,26 °“N 12627 °E  0.1583 3649 °N 12606 °E 01889 3521°N12579°E 01287 3520°N 12589 °E 0.1006
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