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Seasonal Variation of Surface Sediments and Accumulation Rate
on the Intertidal Flats in Hampyong Bay, Southwestern Coast
of Korea

SANG OcK Ryu, HoAN SU You AND JONG DEOCkK LEE!

Department of Oceanography, Chonnam National University, Kwangju 500-757, Korea
'‘Department of Earth and Environmental Science, Chonbuk National University, Chonju 561-756, Korea

=t Aal g S 2o GAE S-S rEel) dstel kekx el Aol AR 7zt &
Mg 2778 (1994, 10~1996. 12) b ¢F wﬂé AR EZEAEY Yd=RTel A4 E W= A
Ao WE BFEFHE] YR ;_ Hale )7 7irke] B2 9318 etz uohs T ko] Yo
Al EZHolA FFElellon, 5o vkala 7keA Foa =) veldth ARzl E o380 A
Y HHoZ s HEE= %A A= AEsiAe 9, A2l s 2ET Y=REE e

Btk ARAAAES 3.7 mmiyiE AAE HE A Byt ey iR E AL Al
Bol FAHT A5YY Aase v 270 H828-8 8o, —49.6 mm/yre) mﬂ%’%iﬂ
’401 Az 2102 g}, o)) Fa9A 3-8 St A48 WA 23] opr]s

7] Wit wEo s geba) webd) dRese S50 Ak R dEe U vE
6&‘5131 e Aow sl o9 AAF EHHE pgio] gk Aps) FrhE ook

A5

EER
BYE

29

=5
2
H

/g

Z7¥
&t
=

Grain-size distribution and accumulation rate of surface sediments on the tidal flats in Hampyong Bay, south-
western coast of Korea, were investigated in a sequential interval of 2 months for the period of 27 months
(1994. 10~1996. 12). Seasonal variation of grain-size distribution is prevalent on the Shimock tidal flat in the
southern side of the innerbay, rather than the Anarc tidal flat in the northern side around the baymouth. This
variation, in particular, more distinctive in the areas around the both high and low tide water levels. The Shi-
mock tidal flat shows typical seasonal variation of sedimentary processes, expected under monsoonal climate.
Deposition of fine-grained sediments in summer dominates over erosion in winter, resulting in an annual accu-
mulation rate of 3.7 mm/yr. In contrast, sedimentary processes on the Anarc tidal flat is abnormal that have
experienced slight deposition of fine-grained sediments in the winter and severe erosion in the summer time,
showing a negative annual accumulation rate of —49.6 mm/yr. Erosional processes in this area is interpreted
due mainly to change of strength and direction of tidal currents, caused by the artificial construction of dyke
for reclamation in the mid-tidal flat. As a result, It is immoderate to conclude whether sedimentary processes

of Hampyong Bay is erosional or depositional at current situation. Further studies on sedimentary budget at the
entrance to the bay are needed.
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AFA G| BA Wkl fAxs, Hl 4 23 mEA ¢
Hae Z©F 1.8 km)F FAAE °)F1 Jd. FE2FE(main
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Fig. 1. Location map of Hampyong
Bay showing bathymetry and sam-
pling stations in the study area.
Two transects(Line-AA and Line-
SM) across the tidal flat are sub-
ject to precise leveling at regular
intervals of 100m; filled triangles
represent locations of accumulation
rate plates. Bathymetry(relative to
mean sea level) is from National
Geography Institute (1983); depth in
meter. Note that the main tidal
channel is narrow, extending from
the bay-mouth along the southeast-
ern coast of the bay, and the tidal
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flat lies on the margin of the main
tidal channel.
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Fig. 2. Surface sediment distribution
of Hampyong Bay. Fine-grained
sediments (mud) dominate over the
tidal flat in the eastern and west-
ern side of the bay, whereas coarse
sediments (muddy sandy gravel and
gravelly muddy sand) cover the
bay-mouth and the tidal flat in the
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125 crvsec, &S Wl 138 cm/fsec® UEF &40 7}ak
YE A Ao thE YA, 1983),

198556 19967kx A 1287 BEZ2F 40l #35 7)
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Fig. 3. Wind rose diagrams showing the variation of wind speed and
direction in Mokpo area (Korea Meteorological Administration,
1995-1996). Note that NW winds is dominate in winter, and § winds
is dominate in summer.
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ol 7EE B3 PVC vo|zg ATt &4 A4
9] 9X)= GPS(GARMIN 100 SRVY II, USA)E A}&-3he
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st aglog agsiy, 1 XHe] ¢l g HAE olFYd
A Bl mE HAzEe dAE Yigsle F83 g4t <
AN EH AAE TR Adeo] Hesla® (MSL) Al
ARBIL glom, vlwH HEg FAH0.16~0.399F HolX §F
2AA 7tz BFeE < | km AE FEHA UrhFig.
4A). 27 Yole £ 1~2 m, 4] 1~2 m® 2FEH A}
HAZFR7 F ALEHY Jon(Fig 5A), 7HERA B2de
el 1~1.5 km, F 100~150 m, ¥°] 1~1.5 m2 ZZdA}
F+(sand bar)7} W8l Z(Fig. 5B), %RA F2de LR &)
Hlo] Exsky glo) AAHe R E0R QB AYYHS B
AAchFig. 4A). B, AEZDNEE SMyE tiF-1e] A Ho]
s eHEn ofghe] 94X gler FHNAM i wEke
2 a9 718710.05~1.899F 7L & 3 km7HA] BEy
o] lth(Fig. 4B). 27 o= F 50~80 m, Fo] 1~1.
me] 2FE7L B4 GE o g ddEo] glon, 7 X
e 2 FHL Z7HNAIF(sand shoal)7t X E A2 S
ute} skl FAsAY(Fig. 5D) £33 Wk (Fig. SE)O.E
XL vk, 528 Sk §x] WEegE 2~5 m §9)
o gighdE o] mF o] Uti(Fig. 50).
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Fig. 4. Elevation feature of Line-AA and Line-SM transecting the
mud and mixed flat of Hampyong Bay. Note a sand bar of Line-AA
above MNHWL(mean neap high water level) and the tidal channel
of Line-AA below MSL (mean sea level). A sand shoal and a sand
bar of Line-SM above MNLWL (mean neap low water level), and
the tidal channel of Line-SM below MLWL (mean low water level).
For location, see Fig. 1.
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Fig. 5. A) Meandering tidal channel (width 1~2 m, depth 1~2 m) in the Anarc tidal flat. B) Bifurcated sand bar on the lower part of the
Anarc tidal flat. Note the sand bar developed parallel to the coastaline. C) Sea cliffs around the upper part of the Shimock tidal flat which
has been formed by the coastal erosion, resulting to the deposition of immature sands and gravels on small beach. D) Sand bar on the lower
part of Shimock tidal flat. Note the sand bar developed parallel to the coastaline, the straight ripple mark on the sand bar in autumn. E)
Sand bar on the middle part of Shimock tidal flat. Note the sand bar developed perpendicular to the coastaline.
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Fig. 6. Textural and statistical coefficient of surface sediments along
Line-AA and Line-SM transect. Note that sediments generally fine on
the Line-AA, coarse on the Line-SM.
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Fig. 7. Variation rage of mean grain size along the Line-AA and Line-
SM for the period of 27 months
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Fig. 9. Accumulation rates(mm) along Line-AA and Line-SM

transects. At the Anarc tidal flat(Line-AA), erosion rate increase from
upper to lower flat except sand bar around lower flat. On the other
hand, accumulation rates on the Shimock tidal flat (Line-SM) show
alternative, deposition and erosion with regional features.
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A4S Hewl(Table 1), o}F whRd ¥ HEEA o)
st ala WA ARE zhe A g on s
HAYHEHANE

24 AAS SMOA RAPI7ZE B9 JAES RUEHE A5,
?:}”ﬂ“} Z7He] AEFHAES —23.0 mmiyrE A= A
< Btk 24 AAY A, 57 A-ANM HHEE FHE 2
JJr AHFHAEL —49.6 mm/yrE 5 N A AFeA el A
olSiTH(Table 1). 81¢HA1IA 100 m Ho7 Wzl 2ol 34
mm/yre] Faje] dojton wirh WMEoR ZFMA —432 mm/
yr, =733 mmfyr, —13.3 mm/yr, —11.8 mm/iyrE 7324 *r*-x—;"4
AR A3l TERAdA Tt WEko g AR FaEo]

zr}she ASS BSiTHEg 9).
24 sMe AE, 11 RGN JHES 24T 49 o
|

= Eﬁ@(ﬁg 9) leﬁl’?_i 37_57} o Tz
1311 FRo| AFOIAME 24.0 mm/yrE Elﬁﬁl}: AL R
o, Yo7 It we 2 FHG k2 B2A
117 mm/yr2 A EHE AEE M A th(Table 1).
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Table 1. Accumulation rates of surface sediment in Hampyong Bay tidal flat

Accumulation rates (mm) Dura- Depth [Annuu]
Position tion difference oo
Station I (days)  (mm) lqtlon rate
an. Mar. Jun. Aug. Oct. Dec. Feb. Apr. Jun. Aug. Oct. Dec. Y (mm/yr)
Line AA-1 install ? 114 -9.6 -1.0 54 -83 =23 35 =25 =25 625 -59 =34
-AA AA-3  install 2.8 7 =348 -126 0.5 68 —0.5 =303 =20 ? ? 592 70.1 —432
AA-7  install 7 =299 -12.8 02 =36 -24 -34 —416 —-174 —-14.7 625 _1256 =733
AA-8  install 0.8 ? 168 —10.2 65 —120 =25 -34 -179 -63 2.5 707 257 —133
AA-9 install —312 7203 843 -—-1421 =25 ? 7 —17.6 -249 -16.2 413 _129.9-114.8
Line SM-1 install -79 -29 -05 -09 55 392 367 325 323
-SM SM-4  install —-49 42 200 —104 -69 -230 -160 237 381 81 165 707 332 171
SM-7  install —-162 -17.8 308 —1.3 -5.4 43 -39 -16.0 137 2.3 1.6 707 -7.9 —4,1
SM-10 install ~3.6 -189 125 4.3 -5.1 1.8 -66 —~109 212 -77 72 707 -20.2 ~10.4
SM-13 install 383 271 ? ? 7 -96 -177 106 226 -88 1.9 578 644 407
SM-16 instal —4.0 -25 -34 203 35 -74 1.7 66 210 167 -03 707 522 269
SM-19 install —-6.6 98 0.1 340 -316 -89 33 =22 130 138 -209 707 38 2.0
SM-22 install 43 —-10.7 11.1 =260 12 —184 0.1 20 156 09 -34 707 -233 -12.0
SM-25 install 08 —-25 -22.1 11.2 36 =20 128 —222 385 -243 623 —-62 =36
SM-27 install —11.9 —146 -214 —-11.7 —-11.1 -93 158 133 —-204 547 —71.3 476
SM-28 install 5.1 —-11.8 79 112 =271 141 367 -0.6 -0.6
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e 2R2E HHEY F8 olFERRA HAEY o)F, ¥
AR RA Tad TS dT(Wells er al, 1990). © <
2 g zAe] Wike 2729 547 A 27049 95
Aol & FFE v ] Ay, TR e 4
FE wE BA-dE ¥eg ) waEo| o] F2FRY
PARIE FHoR wed 2de FRFESY B¢ ut
TEHIH olux] 230] F AolE HYUTKFig. 1). JAE ¥F
We} 25 X G e FRFRY F9 AR,
=]

2] Ago| Bl THET $%d YX|5he] AL FE
7b A i gz Al ZRE FRE2 Ade X3t
3L YRR AHo] PosiFHRTh Yol vl X7}
FAEGH(Figs. 1, 4). Wt AL Ftole 43 EXALT
o FdnpEEo] A HEHW AAHHEL AHRFEH
(Kang and Choi, 1984; 3, 1993), A%¥-#% e F
B UE fiEe] AdURGEZE fA1E ekRite] 22
2 JAEE Ao e, oy TR s fA9
o] MBI E UYTE B3 FFE FHEHEC] A
HA Zax 71E] UAZFAR] A= v Yo #
(suspensionydBl 2 SAHStAL Hl2d FFeU7F @& vk )
o] @& zsidie AHE Ao AY7EHFig. 2). TH, 95
ol EEAERE vl W] ulwA A7} oFalE o)
IS B3 I FREHEY ) A 2Ada
e FREHREY RS T g9 AIBR7E FHL

VY
>

o X ul |o

3l

41
E

ZA| dF o ek f&o
= Aoz sjAdrhFig. 8). 2 A
v el Zga o] oW B9 A&y
AtEgo] EA3t=rt S, EFo EE S 7o)
A0 2 sk Fiago] EAsle A weg H44
W37} deEtA e ehth(Reading, 1986). AAE TPyt
M E 19959 8Y ElF Ho|rl B33 & 29 H3
Fige g9 AFH B mE s Wil udl §4
o] BX P JHEC) A9He 4TS Byon, o9 7

F9 e 7h2A §2d JFHe AYL Ry TH(Table

lo e
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¢

fo td o2 N

H Z7A et Ag 599 A
Al B A8 Botel HELA B4 FT 2700 (Wells
ef al, 1990)¢} FA4T 220¢F2 F, 1998)14 Brd ut
Z7) e} FA4N Z7h7E gk AlEz7 et
frAkgE AdA WslE Hole o)fE olE M HEA ¢l
o] 939} AP AAW VR ALlE e BEAAH T
o5 AERE JER AAIAE FH w2 ASde F
o8 AoAx|E7E0] 2AH o] 7r f
FH EAL 7b7] wE ol
T, AE] detel g /129 dF AT
FATA(1991y= A3 B detde] A o}
HIEH o™, Alexander et al.(1990y2 F¥ut 27kl zuk
el AHES 2.0~8.6 mmyr(RGHL2E 20 mm/yr °) 4%
FANE BIAEIL, F(1995)2 A& Fae 2] JHES
41 mm/fyrE B3l A3)e] 2707t HE9A 83U8 B
vl ok o3y P 2009 Ay AL ok
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