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Sedimentary Characteristics in the Tidal Flat of Janghwa-ri,
Kangwha Island, Eastern Yellow Sea
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Abstract: In Janghwa-ri of Kanghwa Island morphological changes in four transects, 112 surface, and 2 core sediments
were analyzed to understand the seasonal variation of the muddy tidal-flat environment. Sedimentary of facies can be
classified into four facies; sand, muddy sand, sandy mud, and silt. During winter, the coarse-grained sediment facies
expanded seaward. In the subsurface part of the core sediments, poorly sorted silty sediments dominate the area.
According to the Pb-210 isotope analysis, accumulation rates of the tidal flat in Jangwha-ri appear to be 5~19 mm/yr. In
the study area, the result is suggestive of a rapid change in depositional environments in recent years.
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Fig. 1. Map showing the sampling stations (@: surface sediments, [1: Core sediments).



Table 1. Monthly average of air-temperature, wind speed, and precipitation at Kangwha Island (The Meteorological Administra-

tion, January 1971~May 2003)

Month Temperature("C) Wind Speed(m/s) Precipitation(mm)
on
Ave, Max. Min, Ave. 2002.6~2003.5 Ave. 2002.6~2003.5
June 20.1 252 15.7 1.8 2.1 119.1 78.0
July 23.6 27.7 20.5 1.9 23 368.2 211.0
August 238 28.4 20.1 1.7 24 300.7 408.0
September 19.9 256 14.9 1.6 1.7 63.8 39.0
October 12.9 18.8 75 1.5 2.8 69.4 56.5
November 45 9.8 -0.6 1.5 33 258 135
December ‘ -1.1 3.8 -5.9 1.4 2.7 19.7 11.7
Jan. 4.0 0.8 -8.7 13 29 393 9.9
February -0.7 4.5 -5.5 1.4 23 230 331
March 43 94 -0.7 1.7 24 276 26.5
April 11.2 16.6 5.6 1.8 23 98.9 142.5
May 16.2 22.0 11.0 2.0 1.8 62.8 19.9
Monthly Ave. 10.91 6.1 6.2 1.6 2.4 101.5 87.5
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Fig. 2. Tidal range measured at Incheon harbor (Nori, July
2002~June 2003).
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Fig. 3. Monthly average of wind speed and direction at study area (The Meteorological Administration, June 2002~ May 2003).
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Fig. 5. Seasonal variation of gravel+sand and mud (silttclay) contents(%) of surface sediments (4 sampling station) in (A)
Auguest 2002, (B) November 2002, (C) January 2003, (D) May 2003.
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Fig. 6. Ternary diagrams of total surface sediments (Folk, 1968). (J: summer, X: autumn, A: winter, O: spring)
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Fig. 7. Scasonal variation of surface sediment facies on
Janghwa tidal flat in (A) Auguest 2002, (B) November
2002, (C) January 2003, (D) May 2003.
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Fig. 8. Seasonal variation of textural parameter of surface sediments (4: sampling station) in (A) Auguest 2002, (B) November
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Fig. 12. Vertical distributions (composition (%), facies, and textural parameter) of core sediments using hand auger; Core-1 (A),
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E 9

A7 o] QA8 A 2E oA @
A9 x00E 24 8 JRL Yol Wi, o
9¢ 2OUE N M 9% HHAEol
A TR sAw 20tke A9 T4
491 9919 of3) ek Y ¥ f29 9F o
A 7 ¢ &

ES EN@del sy

Aol me AHsE Gl Nel 4 S
EEo] sl 200 AAE WEE s o
TR B YR 24 A9 A9 WA A
How Fwols] Male 27t) AL WS} &
A vepdtt. olsh tzdom ATA|A P
9§ 24 C, DS A5 ARl Wt om AW
FEEolst 27k AAbES] WS} eRted, ¥
3 ol uT b, ALl A=A A vt
oh ol HEHel A 4 28 AFH 29
o WHEL, 24 A A9 3S ATAGY
Zo| X3 YA, BEe| A Edjeke B
E27} ALE SIS UehlE BAAEES e
GYL s, ol wet zhe AW} e
Aoz Awdd. Wy 24 A9 AS Adge
o] WmH e FoE Holw, ojs} Wz
7229 gEe] AL wlad APE Agez A

£ BEMAEEY ol wel ALH o
Al vt ool wmet AALE7E wiAlE
2 AgdEd. B 24 ¢ A4S 2AHY F RY
A 7120 m)e] B2 Yoz 7|EHY o
Wst7t 71 A vehda, 4 DY A AR
2} 242 2 27 APHsL & Aoz dF
ZA} Al ERIERT oo wet AR Y] BEAY
& HwA ¢Hgsle R0 R Haye, YEog 7t
$E A-A Hapl e Ao= ddd

EZHAEY AYE B3E 24 dstE s
AR Ud EAREe] wslyt $AE Yehdo
EAARF] e ASHE 2542 AR GoiM A
ez Ud HAEY TAo| Fojer) =3 4
24 24 9N BE AQojM ALHE ZFE =
Yok A 2A40] Fksla W3R HAEEo] it
78S el Sich old wE EFAFe] ws)
g A9 APE(Sand), HZAHmuddy
Sand) H&7de] &AL, ]9 X9 HE(Sl),
AP (sandy Mud) E&4do] SRR ALHR
T8 Alske) AR, UL Ao SsEn
oJal] ZoA oFHA RS Y HE HF
ol FiL AFY HAgo] 3AEHE AL ¢+ 4
tHFig. 6).

¥2 HAEY HaYEMzE AHAE 2% o
g E32(0.07~6480) YERH, st AFA G0
Al 4 olatE FxlA, o A4E HYs

I+
R

borr



Fe et 3 ASHE RS 26
A 43S HAY. BEFE(Soys well sortedol] A
very poorly sorted®] F3X(0.44~3.380)% YERNH,
ASHE 245 93 Wwiog Egsixivt. T3 of
Z(Sky= strongly coarse-skewedollA] strongly fine-
skewed®] 3 (-045~0.54)2 e, ALH 93
o g deE JeEpi . 2AWse A
#AAE Avkd o YA e 225 Holr, 7
A2 w3t EAo] UehtA SethFig. 9). 23y
FYUEE 4~60 APolol|, EFEE 1~2¢ Aol T
AFE 4TS HolH, dxs o3 4 =t
UERdTh g 2¢ A9 AR FET &
Holzd, o]z 2¢ WM AL +2F &
g fraidol moF 22 Y= dAEZY
He Aol o] F53 2= Y] o
o]th(McLaren and Bowles, 1985). XZFEHE9]
7% o)s71%E ERlehE ASHRE 448 &
okt HolF-fre] 7t kL ol A g
EA712e] #srt Jde 2eE Algdtt 919 A
g TP 2 A9 ALHd J545 Hw
3 ] R o g ATtHE. ol Ad
H R Bislke RFEHAEY] WEFHozE 3]l
@ 5 itk WERHE 71, ALHd BIwEs)
7P AL, ol AT Al7lERt ek x|
ol o3t Zioz dAgdEr). 2 AxAHe YA
HEo] LA Jehal diFto] HersrH Rt
EFE 3 AL Yo W] Foll =EFHE AT
o] @ol vlwad yuA]| Fej7t FAEHFES 4,
1999). ojd #AdlA ALE oA Wsks 71
Z20| et ZA geRed), AW 5 e
ALd FMALEES nlge] wWshkA 283,
T3 1195 29 Alelol] 7P A F55 UERRL
o} gk EAAEES ALH A=A J5HEG
7 g7s @Adsiar olo wel HHvpEEe] A
o Agso] & w1 AHE HHEo| AF
B3, G2A] 3] WEoR olFske AoE wAdd
thHKang and Choi, 1984; #7148, 1993).

ot

SR TR

T4 E|NE 3 EY &4

24 €Y 100 m(Core-1; 100 cm)2t 300 m(Core-2;
310cm) A&ol4 Hand Augers ©o]-83] 4& =4
HAE Age 2 A7A"AA dA7A] HH537Ee
H3E Uehlie a3 ARIES XAlE Fut A

By e A WA T oV
o
rir
5
ol
off
do
rle,
B -
1o
g
H
4
o
%
8
O

R
rie
by
o
a
H
18
>
f‘>~:
-oly
o
=
]
i
Aul
=
ket
%9

LR o
-
j‘gr_‘rﬂnﬂn“
rS‘J'%PN
B
= o
i)l&_)i
3 E
B
Fl%-ig-{ﬂ
: EUL-W
N R ox
L 8
ﬂmmn}fﬁ
p L 1o
$E
o R
E ¥ 2

£
ol

il
T
E

ok
N
ol
ot
O
e o
B>
i
ol
%
Ll
2
I
H
il
>
o2
ot

o
o
o)
>
=

5
102 FAHY, ol§ EUE B o
B AR 549 #sks 2 159 ol
HAEA WslzE veid o2 addn. AAE 4
TAY P& FH2 208 5O AAZATY F
A g wshrt dojuka Sink. 2001 gt
slFaTde AAS A3le FH A9 g tE
B 74 w2 Fsoe slahs wske dve
FREHY Ade A% FHY AFTRE LR
3 As= W 2] MR X9 f&e] F
7kl 22 JepgthEslddr4, 2001). w2k
A FAEAE HFA HAYPErt YA L
B33t BgS Holk Hsie FH2 A Fusldy
o AFFZEY 7MY dFoE f&o] FrlsiL
oo we} FAT HAEA ] HIE Yepie AL
2 BT A 199735E 2000:971R]19] AAlE
733 R e HAE wsidEd A,
2002)0] #gF AF AFM Fste] A4S A
oz AMEY Aol AR 199844 2000
7 AR Ee] WElE -423~1.57 cm/yrE A4 He
Aoz ey} wel £ d7xge He 34%
Frg|de] NEZ s sl WEst o2
olo| webA AFE sl o]eje] ALKAN HAIA
o] Wzt gl Zo= dddr.

0 ooX o
e
oY
(o4

=

=2

[ —

[

AFHZ AHE BSHAETD 4 SHAAMY
AYPHBE Tl BH, FHIFS ZA A, YR
AL AFRY, HER BR T g A, ALEHRE 45
g AH, JZAL BEe] FAEIT. Bades



AAHOR 4¢ olde] AEI} A, A= &
TE zYsty BREs B, o) W@e=
¢ H=E e Ao £F RFEAE HE
713 ALHE A4E 2o Hol -7t FUiet
th. ol28d A#4E BEdz B o A3l 200 A
o) AEET LA LR, ol AT HA
ALF] FFeE AL F=2A BT A%
8laL ojol] utg EREEHEo] Ao o] Al
A HAES AFHEHL G2 e s ot
ZAo2 wEnh 3 A7l vl i
@& AFE AFHske st 20TeM o
o7 Y7 AEF ¥z vEhbe A
S & wkgea olok. =3k vie] F3EA
NAR s 20YE o Smmyr o S

ol 48 Aer 4. o] AAE

= Al Uehdes 343 #ike

—_)

2 o rok
oft Ho

X
il ox

4w fUomE oo o ofr
o > 2
S~
>,
o
>,
1ad)

o] =i AR(SAFAAT AAeR T
St AEATe] AYg wol P Aol (ROS-
2002-000-01228-0) ©loll Ae]E Fstch 28 |4
ZA 2 A8AE AYPS Sk 93 g
e B =R 2PdE A A AR
A ZA=GYTH

mak
rok

=
1l

7143, 2002, AENFRESAR - 9EAEVEBEAE.
865 p.

VA, 2003, AEVANREAE - 9ERE)
891 p.

S, 3k, 015G, 1999, R 200e] RFHAE
# A AWzl d=8Y8ER], 4(2), 127-135.

F23 1981, FF LA S9)E s%. No. 311,

A7, WA, 1998, At AR iz} sjwle] g4
&8 BA. AT, 19(3), 310-317.

A7, 284, 2002, hRAEE HAgke] HAH &
A, A THEEA], 23(7), 565-574.

}

o

e

A5

Ao

28is meje| 2Kk 55 S 339

Lo, AIEA, 2002, 73 @ Ee HHRA Ws)
Ocean and Polar Research, 24(4), 331-343.

AN, Ao, 2974, 1999, sigklo] SA1g v
Z7He] EAAE: Serasicre] FHut vith 4(2),
117-126.

A%, vk E, 1996, - ARRE FATE 270
o] A47) A9 si4A wst v, 12), 59-72.

A, A, 1991, SAENL o|F e 2 A
71Tk HAA, el FeEA, 26(1), 13-23.

A28, 1993, 2743 3 AZaGelN FREHE A
A Wl AT G = FBA, 28, 272-280.

AL ATA, 1999, HE-9AY AA=E YA, 64 p.

A FATL, 1982, X WISt 2 LAt
3 A+ 200 p.

SRS FATH, 2001, A3 ol B AIAY FEE
A W B ZAME (1A FHEIA). 554 p.
Alexander, C.R., Nittrouer, C.A., Demester, D.J., Park,
YA., and Park, S.C., 1991, Macrotidal mudflats of the
south-western Korean coast: a model for interpretation
of intertidal deposits. Journal of Sedimentary Petrology,

61, 805-824.

Folk, R.L. and Ward, W.C., 1957, Brazos river bar; A
study in the significance of grain-size parameter. Jour-
nal of Sedimentary Petrology, 27, 3-27.

Folk, R.L., 1968, Petrology of sedimentary rock. Hemp-
hill’s, Texas, 140 p.

Frey, R.W., Howard, J.D., Han, S.J,, and Park, B.K., 1989,
Sediments and sedimentary sequences on a modern
macrotidal flat, Inchon, Korea. Journal of Sedimentary
Petrology, 59, 28-44.

Kang, S.W. and Choi, JK., 1984, Surface waves and bot-
tom shear stresses in the Yellow Sea. Journal of the
Oceanological Society, 19, 118-124.

Kim, Y.H., Lee, H.J., Choung, SK., Chun, S.S., and Han,
S.J., 1999, Holocene transgressive stratigraphy of mac-
rotidal flat in the southeastern Yellow Sea: Gomso Bay,
Korea. Journal of Sedimentary Research, 69, 328-337.

Koh, C.H., 1997, Korean megatidal environments and tidal
power project: Korean tidal flats - biology, ecology and
land uses by reclamations and other feasibilities. La
Houille blanche/N°, 3, 66-78.

Lee, H.J., Chun, S.S., Chang, JH., and Han, S.J., 1994,
Landward migration of isolated shelly sand ridge (che-
nier) on the macrotidal flat of Gomso Bay, west coast
of Korea: controls of storms and typhoon. Journal of
Sedimentary Research, A64, 886-893.

Lee, H.J., Chu, YS., and Park, Y.A., 1999, Sedimentary
processes of fine-grained material and the effect of sea-
wall construction in the Daeho macrotidal flat-near-
shore area, northern west coast of Korea. Marine
Geology, 157, 171-184.

McLaren, P. and Bowles, D., 1985, The effects of sedi-
ment transport on grain size distribution. Journal of



340 o - =30 - x87

Sedimentary Petrology, 4, 457-470.

Park, Y.A., 1996, Coastal typhoon Deposit in Hampyung
Bay, Southwest coast of Korea. Journal of the Oceano-
logical Society, 31, 32-36.

Passega, R., 1957, Texture as characteristics of clastic dep-
osition. Geological Society of American Bulletin, 41,
1952-1984.

Wells, J.T., Adams, C.EJ., Park, Y.A.,, and Frankenberg,

E.W,, 1990, Morphology, sedimentology and tidal chan-
nel processes on a high-tide-range mudflat, west coast
of South Korea. Marine Geology, 95, 111-130.

Yang, B.C. and Chun, S.S., 2001, A seasonal model of
surface sedimentation on the Baeksu open-coast inter-
tidal flat, Southwestern coast of Korea. Geosciences
Journal, 5, 251-262.

20064 29 219 A4
200613 59 268 FAHYL He
2006 59 268 Y3 A



