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Abstract: In order to understand the transport mechanism of tidal beach sediments in Deukryang Bay, south coast of Korea,
beach profiles, surface sediments, sedimentation rates and hydrodynamic conditions have been investigated. The beach is
composed of a steep beach face and gentle low-tide terrace, showing general morphologic characteristics of tide dominated
beach. Central beach face of an indented coast becomes flattened in summer, but ridge and runnel system developed in
other seasons makes the beach profile rather irregular. These seasonal variations of beach profiles and sedimentation rate
indicate that beach sedimentation is mainly controlled by both tide and wave processes. Erosion is prevalent in winter when
strong wind wave is dominant, while deposition is dominant in other seasons. However, central beach showed an apparent
erosional phase in summer. This is caused by strong waves induced by southerly strong winds occurring ephemerally during
the summer. On the other hand, sedimentation rates are —89.2 mm/yr on the central beach and 60.5 mm/yr and 38.2 mm/yr
on the sides. This result suggests that sediments are eroded on the central beach and subsequently transported to the both
sides. Therefore, the central part of Sumun beach, used as a beach bathing site, will be continuously eroded, if nearby dyke
continues to prevent the sediment supply from sources.
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Fig. 1. Location map of Deukryang Bay showing bathymetry. Depths are in metet.
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Fig. 2. The sampling sites for the studying of surface sediment, beach monitoring, and hydrodynamic conditions. Depths are in
meter.
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Table 1. Sedimentary facies based on the sedimentary textures

Faci Textural parameters Statistical parameters
acies
Gravel (%) Sand (%) Silt (%) Clay (%) Mean (¢) Sort. (¢) Skew.
S Range 8.4~389 50.4~86.2 0.0~8.0 0.0~2.8 02~1.2 1.1-2.7 -0.2~0.4
& Aver. 230 7.7 30 13 03 17 0.0
S Range 50.9~84.6 11.9~37.0 3.6~122 3.1-48 1.2~25 0.5~0.6
Aver. 66.0 25.6 8.4 39 20 0.6
o Range 11.3~409 45.5~69.8 12.8~21.8 49-62 2.1-2.7 0.0~0.3
Aver. 22.0 60.5 17.5 5.7 23 0.2
7 Range 0.2~7.0 67.5~93.5 6.3~26.4 5.0~6.7 0.9~2.1 0.2~0.6
Aver. 33 76.9 19.8 6.3 1.8 04

34° 38' 00"

34" 37" 30"

] I

127°02' 00" 127°03' 00"
Fig. 3. Spatial distribution of surface sediment in the study area.
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Fig. 4. Contour maps showing textural compositions of surface sediment in the study area. A) gravel, B) sand, C) silt, D) clay.
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Fig. 5. Elevation features of lines (Line-SA, -SB, -SC) transecting the tidal beach in the study area.
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oA FAEe HAES ZM-SAdM HAE 605
mm/yr, Z41-SBOA HE -89.2 mm/yr, E41-SColA]
382mmiyrE F4-SAS FM-SCollMe HAE

ZM4-SBoM = A EE A EATHTable 2).

1
R

T AN HEe| X8k E4-SAY g, 3
HHg M Had 640 mmiyr2 HHHE 43S
AoH, AGERE 81 FoA 227.7 mmiyr, vi}
oM -99.8 mmAyrE §A] F IA HAHI v}
o Ze HAEe AES HAthTable 2). AdER
<= 7 Agde 42 -02mmeo} -16.9 mmE 5
2gk WslE Holx] ¢ HE vk, B oF
de 7t} 70.6mmet 10.5mmz HAH oW, E
5] B FElsH HHHE FI¢S HATHTable 2).
AZEEANE Had 60.5 mmiyrE HHHE AeS
Heom AGHRE G2 KA nj wgoz 7}
zb —78 mm/yr, 187.9 mm/yr, 42.5mm/yr, 19.2 mm/yr
B A &L i AXHI vt £ T3 H
Hee 4TS B AdEEs s Y8t
A 7+ Agde 242 0.6 mmeF 3.1 mmE 8
g HstE Ho|x] oAV tha HAE whd, B o
e 22F 475 mme} 15.5 mmE HAHYoH, &
8] Foll FEieh H8se 43 HAtHTable 2).
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Table 2. Sedimentation rates on the tidal beach of the study area during 2004-2005
Bed level change (mm) . .
Line Station Distance (m) ; ; Sedimentation
Autumn Winter Spring Summer rate (mm/yr)
(9/04-11/04)  (11/04-2/05)  (3/05-5/05)  (6/05-8/03)
Beach £ SAl 10 78.5 31.6 100.2 174 227.7
cach lace SA2 30 -78.8 654 40.9 35 99.8
SA3 50 -6.0 -17.4 12.2 34 -7.8
Line-SA Low tide SA4 70 -0.1 0.1 144.6 43.5 187.9
terrace SA3 90 58 6.0 23.8 6.9 425
SA6 120 25 -0.8 92 8.3 19.2
Average 0.3 -1.7 552 12.7 60.5
SB1 20 2214 -179.5 161.8 2732 -69.5
Beach face SB2 40 -57.8 12.5 1384 -188.6 955
SB3 60 -59.0 -59 67.2 969 -94.6
Line-SB L a
ow tide SB4 80 988 20 -186 21.9 975
terrace
Average 15 -43.7 87.2 -134.2 -89.2
SC1 20 519 248 -28.1 524 51.4
Beach face SC2 40 -20.0 -62.3 56.8 61.7 36.2
SC3 70 13.7 72.0 -2.3 9.8 93.2
Line-SC . SC4 100 2.7 -15.0 -6.5 19.7 0.9
Low tide SC5 120 175 -18 150 229 18.6
terrace
SC6 170 -11.6 -6.4 18.3 28.5 288
Average 32 -6.4 8.9 325 382
T Swle] Tl AXskE S4-SB A%, § 2 HAET 73 Bylom, AqEEs §4 %9
HiHoja= B 865mm/yri A HAAlEE ALk Al upeh dgko . zbzb 09mm/yr9} 18.6 mmyyr,
S HYlon, AAuR = 84X £oA vt} o f'z;_i 288 mmArE FE Ao HHEHE A¢E 2yt
Z¥7k —69.5 mm/yr, —955mm/yr, —946mm/yri (Table 2). AEREE 7He3 ALAE 247 -8.8
Aol FElEAl Halse AekS HTH Table 2) mmef -7.7mmz I He AL Hlor, 234
AddzE 7183 Bo= 7‘74 349mm9} 1225 o2 24z 89mmet 23.7 mmrE HAHEE A
mm% FXEe v, AL dEde 47 576 < HiTKTable 2).
mm® —186.3 mmE 245 Agge Ei’iE}(Table
2). AZFFAIME Had 97.5 mmiyrE A4 HE 2 siHl 2=2|0LX| S
&S HYon, AddzE ke AL, B 7 Fig. 9= 24-SBe] 7k2A 22 A TolA 2005
-98.8 mme} -2.0mm, -18.6mm= HAEE Wt Y69 20858 22971A] thEr) 424 Fr) et
W, dEdE 219mmE HAHE AT B TISDOSE ol&sl #=3 #A(RY), 5, 73,
(Table 2). o, FHEAE = 22 AW s} S
T FRle] BZFol |8l =4-Sce 7%, 8l st AIAIE HEHE =g Aot
WHAME B 455 mmiyrsE H4EE A B A 2-3m HYR ¢ 1m Ak HAES
Rom, AGHZ = §X] ZojA] wpr} wekow 77} Holw Faleh dx5s dNE ME}(Fig- 9). &7
51.4 mm/yr, 362mm/yr, 932 mm/yrE RE 7&%;1011 9 48 e 0.13misecE FRFY HEF 74
A BAEE 438 BYtHTable 2). AEERE & )7t AA ¥rhFig. 9). S thad] o=
7 B Jled= 7—}74 8.8 mm&} 413 mm, 15.2 mm o} Az b 90~180° W, Fulole 270~
2 HA9 v, Agols -5.0mmE FJAEE A 360" W 7RI7IH A R R edele 54
S EYTH(Table 2). AZTFolME Ht 16.1 mm/iyr S wol whi Yz bl 360~270° WE, Fuk]
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Fig. 9. Time-series measurements of water depth, current, significant wave height (Hs), suspended sediment concentrations
(SSC), and bed level at station T during June 21-23, 2005. For location, see Fig. 3.

= 90~0° WIS 7y tM?ﬂ Wz ghs)
£ 5% HtkFig 9). 3 foluiHsye B
4em= whg- SRR 64 20%1 Iz zuE 219
2, 293 229 942 FHlE [0em ow
o7 A7 &7}’3}3* A&S BAKFig 9). F-7-5 2
E(SSC)el ke B 5TmglE ANk oZ uf 9
SIIA|RE %Aﬁrﬂ} 10cm oo g Frtshe A7)
e 20mgl oFe® IA F7I8ltHFig. 9). 3l

A A5 o 3mm W99 HsE BRor i
g AL Holx] olrh(Fig. 9).
Eo| o 7=

SEte 224 o Weicleg wogld 7 2

A7 (river valley)’} S2AH S5 gl o8 A4
5o} FA4E kO Z(Guilcher, 1972; Castaing and
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Fig. 10. Average size-frequency curves of beach face (A)
and low tide terrace sediments (B) in the study area.

Guilcher, 1995), WH|2¥ A&7 EAo|x= E-7s}ar
& ‘%Li A 49 le‘éxﬂ, 540 g} 27

2e EWH 22 M?} Zqh Ao, o
W FHel HREAES AAZ(pebblels HE
(claypll ©lZ/1714 tast Qe HAzE w4
o SITK(Table 1, Fig. 3). B} o]4te] zYAEAE
& o] £RA FHoA HY sHES Holw
EH ]’/Hoﬂ/ﬂ H]—q \:ﬂ—b‘l:i 7]_[14}\1 EEE:} } ] 71:}’_/1\_6'}%
AR 1Y W, AE olsle] ARAHAEE Az

UFE EUU G B BUAT LiE sl

(Fig. 4). A4 sl FHlom Pusieh] 22
o]»-— ZHUAE B gj;qu o= B ok

O

ArA Y] sl wHe 2 o] AX} 2
(1.64~6.83%) al¥lWds} wity o] ZAAp) kel
(<1.46°) AZTFR 0|20 oh:‘r(Flg 6.0l A
el A wwe 23t e Ha) 2 sfule]
54408 vtk Jeix
Masslink and Short, 1993). A%
o) w2

AtHKomar, 1976;
oM e HEY
Ates g oquzzt {58 ¢

e W, vl BooMe Bhef Uz
o] AxEA (swashyell oJa] w744k sf¥lHe] &4
HohEF8-4 9, 1996). AdHc 2= vH s
F £ HEol sgsle 2A1-SA 24-SCAME F
SeE 7159 wWiskE WolA] ofe WHA, dlHle] F<)
o fIxsle FA-SBoM= olfde wi$ Hue
A% g Holt 11 ure] Al skl
&3t g} fEo] suive] # wdsh(Fig. 6).
olfgt v fFE2 T X ofo] fuke W

ZH, SRR RE HaEo] o] oux)rt AR

o
o,
k4

A E A Eo] 228 SAoA] A dgds
UdelA d=H(King and Williams, 1949),
& nle T, A B 209

by
ro

WO rr vl 2
S,
o
B

ol
SN

FEHETE g, Aaligke) avle Ridsh Uy
she &% ol ofsl oA 2o X&HE A
o Hekel AE ol (Gresswell, 1937)% B3l uF
W, Aoz 271 3

BlollA Y& mlgte] gAEE o
Bof wHgat 80 2 wdsle Zog dwA g
THEFE4) 9, 1996; 5745 91, 2004). o9} 7+
&2 AMalgtelehe @ o tEAow s
= %0 "d%lﬂ‘?% fﬂ]H W%A ol Za3h
=

(e

-

el W% Jé&%‘g ~1~1¢ ¥ ¥
! i%AV} W5 (uni-mode) ¥ (Fig.
10A)E Rolil, AzTroE 4-60 B9 x¥ ¢
FHAEZ} BRE(bi-mode) #E(Fig. 10B)S Ho|
oAl ko E JhRA AlgEiA e RS ot
(Fig. 7). w47} vie} oz 7haA Algax
3 ERE RXE Holg A 2o $AIE A
et afinle] %%EE 9 51994l 98 B

At whebA A 2
Gkl <3l ﬂﬁ%ﬂ %—E MlHHEl% uhd
A5 A9 dFgs s

»}ﬂﬂ Fol Y=
o2 gM¥r}, ohae
‘ﬂb} Fe 3
ERESL itk shgre] fefel]l AulE]= sivlH E
B AEHeR HAEE AgaiAE S4-SC
Aeletaie sgo] Aghee 7eat Aol Zys)A|
A Ao s ofslEe B A5 A o]
44 Adusts 2l whd, 249 afl] AJujEl=
AT HAES T3 A HEE Holx o
ChFig. 8). 4, 2005 6¥ol= B =419 syl
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Hip Azdroa Yo s ZPSAE AN B
12, ol o] Al7lel ZHgxom wAlg 7het
of osf 2F Kol Ivlsl] MPRHAE] 4
ARE, vpge] gl o 25 &9 2t AN
R e YUY Ail(Fig. 6)°F TIDOS #
A3KFig. 94 2 Vet

3Nl HAHES 241-5A8 E4-SCe ALl A4
=i 2oy Ao H8sEE e B wh,
SA-SBe AL ogd HAHL B3 7kgdl H
HEe A4S BIrH(Table 2). 019 22 ke 7
ol NS AEke sk gt o8] mE
A AofA 32 2pgo] Eks] o] Foizl whA, 1 ¥

i flo o

=

7;(3'1'1 et 7'}-94
Aol AN ANINGA sl B 2tgol
Fuksy) Eoe Azt W, te 2HSwE
9] 24-SBI oI B9k T PAHe @

02_“, il
o
e r
L
of L%
ook
i
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e
i
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X
iie3

1o
e rlo
o
P

Z41-SBell 7| mR)7] wido|H, oje} e @A
& 541-SBY] SRl AZ AtoloA 20054 6
ol #AZ3 TIDOS &5 Aol 2 yepdal ot
Z41-SBollA A5 2R{o] T U ARA EA
WEE, 28T HRA] e U R 1A RS
Holu} folurt 718 die 279 olF WEke]
Aol FaE T2 B HEHEEEoRE A W
o

HoE WAL £F o] 2A FhH: 8L B
AAtkFig. 9). olsk e WAL AF Tt o] 7
o

UL Qlth(Table 2). AHAHGEL Z41-SA9 24
SCllA e SES el RE B go] 7z}
Zb 60.5 mm/yret 382 mmiyrZ HHH
SBAlA = SRl Azcola 2% Agle] -89
mm/yr2 FJAEE ¢S WoTKTable 2). ol9F 7+
< e 24-SBY EHAEO|] F4-SA9 &41-SC
2 olgE A siME) HH, SA.5A9F 24
SCe] FWIHE 60 mmiyr WE HISE HAES
Bl b, Azxets S4-SAZE S4-Scell s
TR B2 HAHES HOITHTable 2). ol &A4-
SA7F 223-SCell vlg| Fel] AAE whaA|e] ok
& Al ol 2R Fo| AWM Az F

Bl AlHAEZE] 20| s mEoz A%
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