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Hydrodynamic Changes in the Keum River Estuary (1)
— By Field Observed Data Analysis —
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Abstract[ ] Based on field observed tide, tidal currents and depth data, hydrodynamic changes on the Keum
River Estuary has been analyzed in which huge complex constructions has been made simultaneously.
According to the analyses from acquired data over 2 years, rapid increasing of tidal currents and resulting
scouring of 50 cm/yr has been reported in flow-guided dikes region of Kunsan Outer Port. However inner part
of the Saemankeum sea dike and Kunjang Industrial Complex dike, 30 cm of sedimentation were found during
2 months of fall season in tidal flats and hence very rapid transition of hydrodynamic system on this area are
resulted from those constructions which are still on going nearby.

Keywords : dike construction, tide and current observation, depth measurement, tidal flow, sedimentation
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Table 1. Recent construction status on the Keum River Estuary.
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Fig. 1. Map showing study area and locations of depth measuring stations.
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Fig. 2. Calibration of mean sea level reference to Kunsan
Outer Port.
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Fig. 3. Tidal currents observation stations.
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Table 2. Harmonic analysis of Kunsan Inner Port tidal heights due to gate opening conditions of tidal barrier for 6 months

each.

Conditions| Gate opened (before Aug 31, 1994) Gate closed (after Sep 1, 1994) Effects of gate
Constituents amp (cm) phase (deg) amp (cm) phase (deg) operation (cm)

M, 212 127 228 123 +16

S, 75 186 87 177 +12

K, 34 299 33 299 -1

0, 25 258 25 262 -

Table 3. Harmonic analysis of Kunsan Outer Port tidal heights due to gate opening conditions of tidal barrier for 6 months

each.

Conditions | Gate opened (before Aug 31, 1994) Gate closed (after Sep 1, 1994) Effects of gate
Constituents amp (cm) phase (deg) amp (cm) phase (deg) operation (cm)

M, 220 118 224 117 +4

S, 82 174 87 169 +5

K, 36 294 35 297 -1

0, 26 256 26 259 -
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Fig. 4. Bottom level changes on Kado tidal flats.

500~600 m 7t A ek 30 cme] EAHAPAS wolTt.
aBAT 600 mEB 7 58 ;mon N o5d Im 7
7 AEELE Bo) o] ¢ o AZv HA
WA &
54 0% 244

7HllA] 30

oo
T f
o
0
N
2

it
4>

o HE o oyo X

My Ao

o HIU (&
- X
(L2 U ooy

=
El
ol
of

N
N
0
R
2
ol

S oldsli=y) tha mEEnE B
o] o 4] /\]—HF 1km x 1 km F-930] A =]
A M AL 3k Table 40 HH
Aok A5 Ao w=d 7“}1]"1]’\1%
A H R BN Aao] nuE Lo

s

L
>
fr
N

2

oft
o
)

EaEy

o, 1

o2 Some HT ox

ol HFMZFEL 04 cmol o] 20},
A A 2] FEE Aa v s §-%
o2 sty A& o7 WIlE= 2471 v wrt

m 2
rE
%’ o
o=
I o
e

H
il
Mo
i
ol
ol

Depth Variation along 18-28 line

" 2000 | 3000 4000 | 5000

Distance (m)

T T
0 1000

Fig. 5. Depth changes along observation line-1 (stations
connecting 19-28)

Ach.

Fig. 10449} o] 287) AHLS 3749
18 A 7%19-24-27-288 3l AA|,
12-13-14-15-16-17& Sl= DD, 183 &

]H 109_ o]‘— CC)Q /\424 0}01 ] ]
EREFEED

T=A A line-109| A= Fig. 504 H 50| 199419
109 &A%k o] % 19953 949 A A 71A] ¢k 50 cm F

7A8kS Ho|t}l 7 o]& 1995\ 129 ¥

gL

14 3l

o) x| = oS AW B}

Azl Hdsle

R

coled A BRAY HxE e RS
719150} Aol AATL 19954 88 FFAlo] U4
e TR FRORRE F98 BEAL 2R
F7H B AR QU B4 Hao] o)A HA A
HEEE Aow ofsiarh o194y} F2 & vis} 2
o] F7pskTole) 2FALR QT BHHS bl
3 AH G FER Pl W fEUSe 618

Table 4. Sedimentation rate on Kado tidal flats from July 1995 to July 1996.

Period 1995 1996

Tul 19 Aug 17 | Aug 17 | Sep 28 | Sep 28 | Dec 1 | Dec 1 May 17 May 17| Jul 26
Sediment Rate 29 day 42 day 64 day 165 day 69 day
Volume (m’) 1,416,320 | 1,435,190 | 1,435,190 | 1,384,980 | 1,384,980 | 1,452,930 | 1,452,930 | 1,420,730 | 1,420,730 | 1,412,530
Volume change (m3) 18,870 -50,210 67,950 -32,200 -8,200
Sediment rate 120 36 +33 0.6 0.4
(cm/month)
Yearly mean 0.4
sediment rate (cm/yr) o
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Table 5. Sedimentation rate for main channel around Kunsan Outer Port from October 1994 to August 1996.

Period | 1994 95 1996

Oct 14 Nov 30|Nov 30 May 31 May 31|Sep 12|Sep 12|Dec 13|Dec 13 May 11 May 11|Aug 16
Sediment Rate 1.5 months 6.0 months 3.4 months 3.0 months 4.9 months 3.2 months
Volume (ms) 3,421,370|3,685,6303,685,630|3,837,800 3,837,800 3,264,670{ 3,264,670| 3,895,730 3,895,730 | 3,067,660 | 3,067,660 | 4,537,770
Volume changes (m’) -264,260 -152,170 +573,130 -631,060 +828,070 -1,470,110
Sedimentation rate -13.0 19 +12.4 155 +12.5 34.0
(cm/month)
Yearly mean sedimen- 45.6

tation rate (cm/yr)
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