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Seasonal Sedimentary Characteristics and Depositional Environments
after the Construction of seawall on the Iwon Macrotidal Flat
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Department of Marine Science, Inha University, 253 Yonghyun-dong, Nam-gu,
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Abstract: In order to elucidate seasonal sedimentary characteristics and depositional environment after construction of
seawall on macrotidal flat, a seasonal observations of surface sediments (total 450) and sedimentation rates on 4 transects
have been investigated for 2 years. The eastern area of Iwon tidal flat, has been changed from semi-closed coast to open
coast by construction of seawall, shows general seasonal changes similar to characteristics of open coast type, which
represented both fining and bad sorted distribution due to deposition of fine sediments under low energy condition in the
summer, and relatively coarser and better sorted distribution because of erosion of fine sediments in the winter. In
considering angles of transects, distribution patterns of surface sediments, the northern and southern parts of eastern tidal
flat are dominantly influenced by wave and tidal effects, respectively. As time goes by, the eastern tidal flat shows
coarsening-trend of surface sediments caused by direct effect of tidal current, wave and typhoon. Meanwhile the western
area of seawall, which has been re-formed by construction of seawall, is sheltered from northwesterly seasonal wind. The
seasonal change pattern of western area of seawall is slightly different from that of eastern tidal flat. Mean grain size and
sorting of surface sediments during spring is finer and worse than those during summer. This seasonal change pattern may
be influenced by topographic effects caused from the construction of seawall. In consideration of all results, the transport
of fine sediments in the study area, which is supplied to limited sediments, shows clockwise circulation pattern that fine
sediments are transported from the eastern tidal flat to the western area of seawall because of blocking of seawall in the
winter and are transported reversed direction in the summer. As a result, many changes have been observed in the study
area after construction of seawall; however, this change is still in progress and is expected to need continuous monitoring.

Keywords: depositional environment, tidal flat, seasonal sedimentary characteristics, seawall

2 o gzt 2oy WA A4 3 o2ske HAEY EX5AE 57 AdE Wil sokelr] flsiA
S dEske BFHAEL HH, YL, 419 SN 2d F¢ HHEL HHE) Ui AP HEH
Atk 2 AH, BxAE H2FoeA e ddelx AEE Adoz ukd ofd 20 5& 204 A2 A
WY AN vehde s A st & ¢ AR 9FeE dide AdE g180] 481 Agde
B3 FAAETA Qe APE HHEo] AARE AR s Bk T3 2N AAlee HHE Ryokt 58
IHE o, 55 A4 ks Agagel A F¥E B, B A9 sPguchs 24R8o] I YIS W)

*Corresponding author; dhshin@kordi.re.kr
Tel: 82-31-400-6260
Fax: 82-31-408-5822



616 Msm - 2wd - uey 0By - oY

o

AR AT A 2R/, s a3

4ol osf Az Pz WskE MS 2 Ag2 270

% 5ol ola) Aol Agel Wb zYsh WS Bl e Wl WA
wagel WETROR T Yo} BAANF 9

<

oy BEHe Qo 5 27helr Baxe APHst Pdvhe o b2 B Adsia 2 238 a9
T AEolE AR =Y 5T $FS Jeiinh ole WA A mE AFA Ao T Jles dd

gojxich, webM AT A AMEE HHE o5 WAl sy AgHd ¥5
o2 o[t ] AgHdlle §5 RUYE olFH A e AANF cqIYo
27 A9e 2d B9 B wWlE Holi AT o] Wty 9 Ao Ho|y ALH B

A4 ojF olg
UEgo] dad Zes Bin.

Q0 HAIA, 270, ANE " 54, BxA)

M B

S AM3|Qke Tiz22k(Tidal range >4 m) UGS E
ahtel 27y $730] waEo] gl B3l 2ol
QO T olFo]x A0 (Well et al, 1990; Alexander
et al, 1991) A EY 714, 8%, FE8y A&
A, 3 aelx AFH o) uEiy HAE 54
3 HHgAo] AGH, A7iHoz T2 HE Ko
T otk B3] AA EAo] wep BEx AEEY
Akl Qs o|9d ARHEE Hole MY it
G824 9, 1996, LA S84, 1998; Chun et al,
1998; Lee et al, 19997 YA o2 AMFe] FFS
Wt ok gie] K& gele) olsiM Hxak AR
312 RHoje ubA it (FWES} HZE, 1998;
S 9], 1999, ARE. 9, 1999; FEL 9, 2001;
Ryu, 2003)02 FEEHIAG. 23y A A Ay
o AR, Al A 5 AAEYA Gl A%
aord W) M R ¥ ZH HIlE opINA
223 g7 dado] AT o) W& oy 71A &
Azt wAEE dckEEddTd, 1993, 1994,
2000, 2001; Lee et al, 1999; FA4R2 9, 2001; $-35
3 AFA, 2001; Ryu, 2003).

B A7 2199l old Rzhls 2000 o] EA
7} EFzHy] olde] ubA  dgeE W
(embayment type)e] ZZNHoM A ¢ YFE
ure wbza 228 s 20 F8 x|gol A
goz wdslel 2Ho Wiyt oplgeEn o
79 HHE B4 2 HAE wapt dojd
AoE B weh o] =g WRA 744 F,
Nz FAslol7ke 27 AdoA Aldd FFHA
2, 249 9r 9 BHHE 2Hg 53 I A
o] AR HIE 54 2 Wzt aen HIES

sebsizr) 1 B40] 9},

[

i

©.

¢

N
B
)
=2
R
o
l-éN
>
A
m
)

2,
o
A
fr
N
M
o
i
X
oL,
N
2 18

X M o 521y 54

Xq7hz

A AL =4 126° 14.5~126° 17.5, E9) 36°
54'~36° 560 YA ST, 1990 1195 20008 12
G7HA] 7HEARJel RdEo] A A FA A He|
%710] 2981 kme] of kAl (Iwon seawall)’} A
HAKFig. 1). olo) mehx o] 9] ekl
AR oz BN va FHE o|FT Yo,
gEueke] B2 b e Ak Adele] AR I

5
1 Kyunggi Bay - b |
By, oW
;.. )‘ cw "\(.‘_ |
rve > T E
gl ™
2

3655

Iwon-myon |

¥ A T A AT I I
”"'?s‘. 0000000000
. ey , )
z B
% TAEAN - GUN:
2 g
hd s T
Scale:1:40,000
126°15' € 126°16' 126°17 126° 18

Fig. 1. Location map showing seasonal sampling stations
and four transects (Line-A, -B, -C and -D} ir the study area.
Surface sediments and sedimentation rates on 4 transects had
been investigated for 2 years (October 2000~October 2002).
Open circles and closed circles indicate sampling stations of
tidal flat and transects, respectively.
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Fig. 2. Bathymetric chart (a) and distribution of sedimentary facies (b) in offshore of study area. The Jangan sand ridge and
Iwon small sand ridge are located in the northwestern part of study area. Unit is in meter.
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Table 1. Seasonal varations of average values of mean and sorting of surface sediments and sedimentation rates of 4 transects
in the Iwon tidal flat according to zonations (upper, middle and lower flat)

. 2000 2001 2002 Total change
Line Zone
Aut. Win. Spr. Sum.  Aut Win. Spr. Sum.  Aut. (2002 10-2000 10,

UE Mz (phi) 2.1 16 15 1.5 1.3 1.5 1.1 1.3 1.1 -1.0

- Sorting (phi) 0.7 0.5 0.5 0.5 0.6 0.5 0.5 03 04 0.3

Mz (phi) 2.6 2.0 2.1 20 22 1.9 19 1.6 14 -1.1

Line-A MFE Sorting(phi) 05 05 07 06 06 05 05 05 05 00
Line-D SR. (mm/yr) 432 216 : -54
Mz (phi) 32 30 3.1 33 31 2.6 2.8 25 2.6 -0.6

LE Sorting (phi) 0.5 04 04 23 0.8 0.5 0.5 07 0.8 0.3

S.R. (mm/yr) 384 10.8 423

Mz (phi) 33 3.1 32 34 33 2.7 33 29 27 -0.7

ME Sorting (phi) 1.0 0.5 09 15 09 0.6 1.2 1.0 09 0.1

SR. (mm/yr) 10.1 66 35

Line-B

Mz (phi) 3.1 29 3.0 32 3.0 2.7 3.0 2.7 25 -0.6

LE Sorting (phi) 04 0.5 0.5 14 0.6 0.5 0.6 0.8 0.7 0.3
SR. (mm/yr) -153 -174 -326

Mz (phi) 4.6 49 56 4.8 50 4.6 54 4.9 4.7 0.0

M.E  Sorting (phi) 1.7 2.4 24 2.1 2.1 24 26 22 23 0.6

S.R. (mmvyr) -1 0.5 0.5

Line-C

Mz (phi) 52 53 55 55 5.8 55 5.8 5.0 53 0.1

LE Sorting (phi) 18 25 24 24 25 26 28 24 24 0.6

SR. (mm/yr) 51 22 29

U.E: Upper Flat, M.E: Middle Flat, L.E: Lower Flat, Mz: Mean, S.R.: Sedimentation Rate.
&M BN g AMHs! 10~2001. 06y &5 Z7ZHjold % 432 mm7b 4
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Fig. 8. Schematic diagram illustrating the seasonal variations of sedimentary processes, transport and major factors influencing

on them. TE.: Tide Effect, WE.: Wave Effect.
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