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Morphological Change in Seabed Surrounding Jinwoo-Island
Due to Construction of New Busan Port - Qualitative Evaluation
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ABSTRACT: In this study, a qualitative evaluation of the morphological changes in the seabed surrounding Jinwoo-Island due to the construction
of the new Busan port were determined through a numerical simulation. Various scenarios for the discharge of the Nakdong river estuary dam and
construction stage of the new Busan port were established and utilized for an indirect and qualitative investigation through simulation using the
numerical model implemented in this study. It was concluded through a qualitative study that the morphological changes in the seabed surrounding
Jinwoo-Island were typical estuary seabed changes due to the discharge of the Nakdong river estuary dam and waves from the open sea. The effects

from the construction of the new Busan port were relatively small.
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Table 1 Five main stage for construction of Busan New Port

Stage Layout Feature

Before constructi-on

Jinwoo-do
‘ \ . Jangza-do

a |
Shinja-do A
.. Baekhap-do

Gaduk-do Shinja-do B

During constructi-on of

2 dumping area of dredged
soil and north dock (a) Bathemetry before the construction of Busan New Port
3 Starting of dredgin-g in
port area
Jinwoo-do B
Bagkhap-do
—e
- Gaduk-do Doyo-deung =

.-N Completion of north dock

4 - ¢ and Ist dredging work A_/
(b) Bathemetry of 2008

Fig. 2 Bathemetry before the construction of Busan New Port and

2008
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Table 3 Bathemetry and dischagrge state for simulation cases

Simulation case #

Bathemetry

Existence of discharge

Busan New Port area Fencing island area of estuary dam
1-1 Before construction, bathemetry of 1996 1980 nautical chart (6]
Existence of discharge 1-2 2008 construction stage 2006 nautical chart (0]
of estuary dam 2-1 Before construction, bathemetry of 1996 1980 nautical chart X
2-2 2008 construction stage 2006 nautical chart X
3-1 Before construction, bathemetry of 1996 1980 nautical chart (0]
. 3-2  Construction of North container and starting dumping area 1980 nautical chart (0]
Cogitsr;;ng:;t;%; of 33 Starting dredging in port area 1980 nautical chart o
34 Finishing 1% dredging and north container area 1980 nautical chart (0]
3-5 during south container 1980 nautical chart (0]
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Table 4 Year-average current velocity at location of comparison
of year-average current velocity for simulation cases

Year average current speed
to existence of discharge of

Year average current speed for estuary dam [m/sec]

each construction stage Bathemetry
[my/sec] before Bathemetry
construction of 2008
of port

Ist 2nd 3rd 4th 5th with without with without
m; 0.01 0.01 002 0.02 0.01 008 009 012 0.13
m, 0.04 0.04 0.05 0.06 0.08 025 025 022 024
my 033 034 025 027 028 025 025 015 0.15
s; 021 021 021 021 020 0.18 018 037 049
s, 020 0.19 0.20 0.19 0.19 019 019 046 058
s3 0.17 0.17 0.17 0.17 0.16 0.18 021 038 047
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Fig. 9 Area for comparison of year-erosion and deposition

Table 5 Erosion and deposition rate for construction stage

Area Erosion and deposition rate for each stage [m’]

151 2nd 3rd 4th Sth
A Deposition 70984 62594 51393 53893 47861
Erosion  -82537 -69548 -61740 -60048 -54375
Total -11553  -6953  -10347 -6155 -6514

151 2nd 3rd 4th Sth

B Deposition 8170 8289 8466 9210 9795
Erosion -7156  -7202  -7395  -8114  -8582

Total 1014 1086 1071 1095 1212

lst 2nd 3rd 4lh 51]1
c Deposition 24614 24981 24332 26650 27612
Erosion  -25232  -25617 -24949 -27335 -28322

Total -617 -636 -617 -685  -710

Table 6 Erosion and deposition rate for each construction to 1% stage

Area  Erosion and deposition percent rate to 1% stage [%)]
2nd 3rd 4th 5th
Deposition -11.82 -27.60  -24.08 -32.57
Erosion 15.74 25.20 27.25 34.12
Total 39.81 10.44 46.72 43.62
2nd 3rd 4th Sth
Deposition 1.45 3.62 12.72 19.88
Erosion -0.65 -3.33 -13.39 -19.93
Total 7.13 5.61 8.00 19.52
2nd 3rd 4th 5th
c Deposition 1.49 -1.15 8.27 12.18
Erosion -1.53 1.12 -8.33 -12.25
Total -2.99 0.05 -1091 -15.01
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Fig. 10 Distribution of thickness of erosion and deposition for each
construction stage to 1% construction stage at A area
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Fig. 12 Distribution of construction stage at C area. thickness of
erosion and deposition for each construction stage to 1%
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Fig. 14 Distribution of thickness of erosion and deposition due to
discharge at A area.; (a) before construction, (b) bathemetry
of 2008

Table 7 Comparion of erosion and deposition rate due to dischage of estuary dam

Bthemetry before construction

Bathemetry of 2008

Area Classification with without percent to without with without percent to without
[m’] [m’] [%] [m’] [m’] [%0]
deposition 88933 75367 18 -149738 -118857 -26
A erosion -109003 -94483 -15 121932 98969 23
total -20070 -19117 -5 -27806 -19888 -40
deposition 157697 123776 27 -356189 -320834 -11
B erosion -349327 -319768 -9 83139 102268 -19
total -191630 -195992 2 -273050 -218566 -25
deposition 177007 182007 -3 -244214 -201062 21
C erosion -560977 -334950 -67 181875 62566 191
total -383970 -152943 -151 -62339 -138496 55
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and effect of dischage of estuary dam.; (a) Change of

thickness of erosion and deposition due to port construction
(b) Change of thickness of erosion and deposition due to

port construction
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Fig. 19 Comparison at C area between effect of port construction
and effect of dischage of estuary dam.; (a) Change of
thickness of erosion and deposition due to port construction
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(b) Change of thickness of erosion and deposition due to

port construction
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