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Abstract — Changes in the interactions among incident ocean water waves, coastal debris (marine debris), and the
back vegetation zone line on a natural sandy beach on the island of Jinu-do in the Nakdong river estuary were
investigated. The study involved a cross-sectional field survey of the beach, numerical modeling of incident ocean
water waves, field observations of the distribution of coastal debris, and vegetation zone line tracking using GPS.
The conclusions of this study can be summarized as follows: (1) The ground level of the swash zone (sandy beach)
on Jinu-do is rising, and the vegetation zone line, which is the boundary of the coastal sand dunes, shows a ten-
dency to move forward toward the open sea. The vegetation zone line is developing particularly strongly in the oft-
shore direction in areas where the ground level is elevated by more than 1.5 m. (2) The spatial distributions of
incident waves differed due to variations in the water depth at the front of the beach, and the wave run-up in the
swash zone also displayed complex spatial variations. With a large wave run-up, coastal debris may reach the vege-
tation zone line, but if the run-up is smaller, coastal debris is more likely to deposit in the form of an independent
island on the beach. The deposited coastal debris can then become a factor determining which vegetation zone line
advances or retreats. Finally, based on the results of this investigation, a schematic concept of the mechanisms of
interaction between the coastal debris and the coastal vegetation zone line due to wave action was derived.
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Fig. 1. This study area (left) and photographs of coastal debris and morphological changes on Jinu-do beach taken over 10 months (right).
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(b) 3D map of morphological variations in the nearshore region of the study area.
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Table 1. Results of survey data, duration time of survey, volume change and average velocity of sand for the specific survey lines(Transect PL-

1~PL-12) in the study area

. TM Coordinate (Initial condition) Observation Total
Location .
X Y Z day [day] Volume change [cu. m/m] Average velocity [cu. m/m/day]
PL-1 174393.560 187352.038 1.504 713 21.958 0.031
PL-2 174278.950 187605.672 1.758 713 22.102 0.031
PL-3 174184.348 187855.586 2.130 714 100.142 0.140
PL-4 174061.536 188085.665 1.440 714 20.275 0.028
PL-5 174023.253 188161.993 1.199 714 33.045 0.046
PL-6 173957.494 188289.411 1.464 708 -9.183 -0.013
PL-7 173905.712 188540.414 1.179 694 34413 0.050
PL-8 173912.912 188746.933 1.208 718 94.152 0.131
PL-9 173904.531 189022.670 0.983 718 97.403 0.136
PL-10 173957.832 189172.939 1.341 718 75.428 0.105
PL-11 174003.527 189275.167 1.146 718 61.507 0.086
PL-12 174069.664 189453.413 0.761 718 23.971 0.033
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Fig. 11. Changes in the vegetation belt distance and sandy sediment volume over the period from February 2008 to January 2010 for survey

transect lines PL-7 to PL-12.
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