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Comprehensive Analysis of Sand Movement for Erosion and Deposition

on the Near Coast of Jeju Hwasun Harbor
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Abstract : The most commonly adopted method to investigate the sediment transport trend is STA (sediment
trend analysis) technique which utilizes the characteristics of grain size distribution on the bed. Typically, results
from STA analysis represent qualitative features of sediment transport rather than quantitative aspects. This
restricts from understanding the further details of actual sediment transport entirely. In this study, the erosion/
deposition of seabed was analyzed around the coast of Hwasun Port in southwestern Jeju for the study of sand
transport trend. As a means to complement the existing STA method, comprehensive investigations such as sand
component analysis, particle size analysis, diving sand survey and gravity probing were conducted. The spatial
grain size distribution of sand was analyzed through STA as well as the estimation of the origin (land, ocean)
using the spatial distribution of the bottom sediment which can be achieved using collected sand samples. Analy-
sis by each of these methods produced similarities in results for sand movement. Therefore, it can be deduced that
comprehensive research adopting such various methods of investigation can be a great alternate method for the
analysis of sand transport trend for areas without available numerical models or bathymetry data.
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Fig. 1. Flow chart for comprehensive analysis method of surface
sand movement.

AT A Sk el AT A, B2 ) 3

7 al 9,13‘:'1, A7

A= 1/80% 9FE FAFS fAakaL QItk(Fig. 2). AT
S AFE Sk GAN 52 TR qlgk o B
o = ¥} 9o

Ho}cﬂ] -r]X]o I, e O RNE BAKoR ic}%il El

AL, 1] Sl A, KA S 2 Bl 0 o
ol 7T}, 71 g olel = A Ado] x5, XlXéE%(Park
et al,, 2000)°l] =W, A7-2] 2 it deka) Qhaket
o7 FAHo] Q). ek Alo]rEale] Wi} sA AL
LL:%%LJJF S3lgko g pAEo} glon, ge-x| 9} Al &
Agke et shrelo e W ARk it
2 Axp 5719 YRR FAE HHFo] FA

=
L A
o1 o) 2

001489¢

\
2)2008'd *
S 15H|

W em

009089€

b)2012'd
syaE
A%

2

001089¢

HHHIIIIIIII T

HIII.IHII |

-5 12

9 -6 -3 0 221 30

249600

250100 250600 251100 251'600

0096.9¢

Fig. 2. Location and development history of the study area.
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Fig. 3. Sampling positions and geological map near Hwasun Coast (modified from Park et al., 2000).
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Fig. 4. Photomicrographs of the sand samples in the southwestern coast of Jeju under a cross-polarized microscope. Note that the thickness
of the thin sections is thicker than 0.03 mm, to avoid destruction of the shell fragments. V: volcanic lithic fragment, Q: quartz, O:

organic material (shell fragment).
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Fig. 5. Relationship between the modal percent of the components in the sand sediments of the southwestern Jeju coast. Left: volcanic lithic
fragment vs. organic material; right: volcanic lithic fragment vs. quartz.
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Fig. 7. Abundance of the quartz and volcanic lithic fragment in the sandy sediment at the survey area.
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Fig. 8. Representative X-ray diffraction patterns of the sandy sediments in the southwestern Jeju Coast. A: aragonite, C: calcite, Q: quartz,
P: plagioclase, Px: pyroxene.
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Fig. 9. Binary plots of major elements and LOI (loss on ignition) versus SiO, for the sandy sediments in the southwestern Jeju Coast.
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Table 1. Statistical variables of sediment movement trend (after Gao, 1996)
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Fig. 15. The sand content of the surface layer as a result of underwater investigation.
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Fig. 17. Estimated rock mass area based on underwater survey results.
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