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Changes in Sediment Characteristics in the Eastern Tidal Flat

of Donggum Island in Ganghwa, west coast of Korea

Han Jun Woo*" / Seok Jang** / Su Jae Kwon**
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Abstract : The sedimentary processes of the Ganghwa tidal flat has been changed over 20 years because of the
large-scale construction projects. The sedimentary environment of the Donggum tidal flat, located in the eastern part
of Ganghwa tidal flat and in the lower reaches of Yeomha channel, was affected by changes the tidal current
regime and estuarine circulation. These resulted an occurrence of rapid deposition in the tidal flat. The silt-clay
laminated silt facies in the upper parts of two core sediments suggested that deposition had been relatively high in
the tidal flat. The sedimentation rates from the cores using 2°Pb analysis were 3.25cmiyear(st. 3) and
3.47cm/year(st. 5). However the short-term sediment accumulation rates from 2010 to 2012 were mostly less than
lcmliyear, indicated that the sediments deposited relatively low rates. As a result, the sediment in the Donggum tidal
flat rapidly accumulated during 2000s due to constructions of man-made structures. Recently, the increase of
elevation in the tidal flat resulted to show relatively low sedimentation rate with seasonal variations.

Keywords : Ganghwa, Donggum tidal flat, Facies, Short-term sedimentation, Sedimentary environment
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Fig. 1 Location map showing (a) sampling stations(G) of surface sediments and
(b) 11 stations(1-7, B1-B4) for measurements of short—term sediment accumulation

olale] =HAN AFE T 4golde] AHE
HHE2 sl dxd =9d HYES
0.50714e] A7} GAE=E Fate

B7])(Ro-tap sieve shaker)o] o] 1587 A&
sto] iR FAE etk AEd HAES
oF 2g & 50me H]o]Ae] ¥il 0.1% Calgon(iAt
ADe 300ml= H7kste] gtz A7) X
712 Al AR XA JEEATIQ
Sedigraph 5000D2 7} 4= ¥ &5 315k

=
ESHAR G P AL
|

Bde, B9E 59 #AWTES TSl
(Folk and Ward 1957).

HAEY HAE Wse VlewoRA of
20-30cm Z]9] 30cm X 30cm F719] =Sl
gl S ARSI 2010d 290 AxE A
A1-7)3 20061 64l Ax¥E AHBI-BHE
oA 7 3EZelA ’\Eﬂolaﬂ WA ZlolE W

YolAg|H 25 o] &3l = 45} F71H o
HHE S48t BAE @] 34 %5}% Alakst
AcHFig. 1b).

3 Ao A o] EATA el FA ARG
WHelE Thotslr] flal, 43 33 5ellA 2010Lﬂ 5
39 Push core® °F 70cme] +4 E 4
Akt 4 HA=AEE 474 7.5cm-4

rulo e

N

PVC sfolstel A eigich. AHE FARe]

e WAL ks ffsl F 2s RE RS

AFP R e 3 HA ol

Sotel AANEE AESt] SR )
) =i )

EED

ol o

tlo o

|
o,

£ o
N
B
K
£
N
My -
2
-
o
2
.l

Moo @ 3 foh o rulo
o M
ED

1
(@}
3
o ML
I
o
fr
=
Y
QL
£
jinss
k1
M
1%

S o
oo oo oo o

AR B e 20109 7€ 2T HAE
o] EAA2 37M(silt, slightly gravelly sandy
mud, clay)® 745l AtKTable 1). AEL 2
o AE(Gl) HAEe dFo] diiHow
FAR E Ee] FElE dERlal gl o9
Ao, o] ozt gHre 2y E HA=< A
A Gldsk HE(clay) ol F 99% 4H
Gl1o%= "o 2 o=k Aol ISivh Rl

- 377 -



51 - B - ALK

Table 1. Characteristics of surface sediments on Donggum tidal flat in July 2010.

Station Composition (%) Sediment Type Statistical Parameters
No. Gra. Sand Silt Clay by Folk Mz(@)  StDe.  Skew. Kurt.
Gl 0.00 1.13 69.26 29.61 Z 6.87 2.28 0.48 0.65
G2 0.00 0.71 75.63 23.66 Z 6.61 2.15 0.56 0.87
G3 0.00 1.11 79.75 19.14 Z 6.28 2.07 0.64 1.21
G4 0.00 3.14 74.68 22.18 Z 6.51 2.41 0.69 0.95
G5 0.00 0.54 69.81 29.65 Z 6.99 2.25 0.49 0.64
G6 0.00 2.05 70.48 27.47 Z 6.87 2.31 0.52 0.71
G7 0.00 0.69 69.77 29.54 Z 6.79 2.37 0.56 0.61
G8 0.00 3.05 69.21 27.74 Z 6.67 241 0.61 0.65
G9 0.00 1.51 71.29 27.20 Z 6.68 2.35 0.62 0.67
G10 0.00 0.59 72.55 26.86 Z 6.89 2.23 0.53 0.73
G11 0.00 1.28 68.69 30.03 Z 6.83 2.34 0.52 0.60
G12 0.00 1.89 71.06 27.05 Z 6.69 2.40 0.63 0.67
G13 0.00 1.92 73.09 24.99 Z 6.67 2.35 0.63 0.79
Gl14 0.29 2.01 63.51 34.19 (g9)sM 7.47 2.29 0.44 0.66
G15 0.00 0.04 1.35 98.61 C 10.75 0.16 0.00 0.74
G16 0.00 1.63 74.74 23.63 Z 6.91 2.24 0.63 0.99
TS 3% o= FA o ztow, G165 AA A= 2011 54991 533 20129 2490 A=H
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G15 3L w9 Fou}, v AHES wif & Al 46.63mm EA =R om, At HAES HA
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3 A AH 1-7914 20108 2€%E (B3 25 YeRltkFig. 2). A3 19 H4E
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Fig. 2 Changes of sediment accumulation at station 1 to 7 from February 2010 to 2012
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Fig. 4 Textural composition, X-radiograph, mean grain size and
sorting of push core sediment at station 5
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Fig. 5 Excess ?'°Pb profile of push core sediments at station 3(a) and 5(b).
S is sedimentation rate
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Table 2. Sediment depth(mm) from surface to plate on station(B1-B4) and sediment accumulation
rates(ADos-07, ADio-11) during 2006-2007(a)(KORDI, 2008) and 2010-2011(b). ADos-10
indicates sediment accumulation from July 2006 to July 2010. Positive values indicate
deposition and negative values indicate erosion.

Station Jul. 2006 Nov. 2006 Feb. 2007  Apr. 2007 Jul. 2007 ADos-07
(mm) (mm) (mm) (mm) (mm) (mm/year)
Bl 116.90 118.0 135.10 133.20 136.70 19.80
B2 139.30 161.10 166.60 175.60 183.50 44.20
B3 131.00 162.80 175.80 181.30 183.50 52.50
B4 161.10 195.80 221.70 232.90 230.80 69.70
(b)
Station May 2010 Jul. 2010 Nov. 2010 May 2011 ADjo-11 ADos-10
(mm) (mm) (mm) (mm) (mm/year) (mnv4 years)
Bl 162.00 156.21 164.65 173.20 11.20 39.31
B2 233.80 229.48 222.02 234.23 0.43 90.18
B3 274.40 260.46 248.14 267.20 ~7.20 129.46
B4 295.00 330.00 244.12 281.40 -13.60 168.90
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