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Spatiotemporal Changes of the Sand Barrier using Marine Charts
Analysis in the Nakdong River Estuarine
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ABSTRACT: This study discusses characteristic of spatiotemporal changes of the sand barrier in the Nakdong estuarine for the last century,
focusing on geomorphologic evolution and mobility of sand barriers in the view of coastal engineering. The Nakdong estuarine, the research
subject, has a complexly changing natural environment by interaction between ground and marine elements such as ocean wave, tidal current,
sediment, etc. Moreover, recently, unnatural geomorphologic changes (e.g., seaside reclamation, new harbor construction, efc.) has been radically
increased in this area with increasing desire for coastal development. Because of this, its sand barrier has developed quite unstable condition.
Therefore, to identify the development process of geomorphologic changes in this area, required is a close examination on historical characteristics
of spatiotermporal changes of the sand barrier in relation to surrounding seaside reclamation and physical environmental changes. This study,
based on the marine charts published in between 1927 and 1995 year, analyzes the length and area of the sand barrier for the last hundred
years, and investigates the cause of the changes by looking into the change of water depth for the last two years and doing ocean-physical site
observations. In conclusion, the sand barrier of the Nakdong estuarine expands toward the open sea by 7.4~26 m in annual average, maintaining
a fixed distance of 1,241 ~1.279 m, and its area is expected to increase about 2.8 km' annually. This is characterized by the wocean wave from
the open sea and the discharge of Nakdong River.
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Photo. 1 View of unsteady-state generating sandbar(Dec. 2005)
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Fig. 1 Definition of representative sand barrier groups in this

study area
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Fig. 2 Definition of referrence section for the analysis of
sectional depth level variation and two solid lines
mean tidal channel
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Fig. 3 Definition of representative section for detail analysis of
bottom topography from center of tidal channel
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Table 1 Estimated results for yearly average distance of sand

barrier (Unit: meter)
Section
Year
I I m
1927 1,353 1,272 -
1963 1,322 1,364 -
1972 1,250 1,147 2,989
1983 1,199 1,247 -
1986 1,150 1,319 3,025
199 1,177 1,326 3,044
Average 1,241 1,279 3,019
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Fig. 4 Spatiotemporal change of the sand barrier in Nakdong river estuary though the six marine charts from 1927 to 199 year:
Number in the figures indicate the distance between the each sand barries in meter



58 R DR DR ERRNE

Depth (m)
bdidbona

1
H

4
2
- 0
£
=
§ -4
&
8
-10
2 3 4 5 6 7 8 9 10 11
Distance (ki)
[—r2r- - - 1om—w— 1572~ - 183 —8—19%- +- -1906]

Fig. 5 Spatiotemporal change of topography for the
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Fig. 6 Spatiotemporal change of topography for the
cross-section B-1 and B-2
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Fig. 7 Change of topograophy at representative cross section
including the Jinudo: (a) 1972 year; (b) 1986 year
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Table 2 Estimated results of yearly area for the intertidal zone
and sand barrier

Year Intertidal zone(km’) Sandy barrier(kni’) Total sm
I 0 WM Sum I O MM Sum (ko)
1927 81 75 51 207 07 06 00 13 220
1963 75 74 50 199 13 06 00 19 218
1972 41 90 46 177 09 25 08 42 219
1983 45 82 33 160 08 23 08 39 199
1986 50 106 77 233 09 14 05 28 261
1995 38 104 70 212 09 11 06 26 238

Aver-
age 19.8 2.8 26
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Fig. 9 The yearly variation of estimated intertidal zone area

for each section
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intertidal zone in the Nakdong river estuarine
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