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A continuous monitoring of textural characteristics of surface sediments, sedimentation rates and beach profile
was carried out to investigate the seasonal variations of sedimentary processes in the Imjado beach, southwestern
coast of Korea for two years. The beach profiles consist of steep beach face and relatively flat middle and low
tide beaches. The slope of the beach face increases in summer and decreases in winter, in good accordance with
the standard beach cycle. Ridge and runnel systems are well developed in the middie and low tide beaches during
the summer, but these structures are replaced by mega-ripples during the winter. The sediments are fining
southward as well as landward. The mean grain-size tends to be increasingly coarser during seasons of autumn
and winter on the north beach and during seasons of winter and spring on the south one. In addition, the sediments
are eroded on the north beach and accumulated on the south one as a whole. These are probably due to southward
transportation of the sediments as long-shore current (NE-SW) runs around the coastal line of the beach. However,
the seasonal variations in accumulation rates are very complex and irregular. It is considered that the Imjado beach
represents in non-equilibrium state, as a result of coastal and submarine topographic changes by artificial agents

and sea-level uprising associated with global warming.

Key words: Tidal beach, Sedimentary processes, Seasonal variations, Accumulation rates, Ridge and runnel
systems, Beach profile
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3Rl (beachy ulrhol A 22E FA
dez 3 gl 2Fet 22 A g 9
Hth(Shepard, 1963; Davies, 1985). si¥l 72 72
At 4 e e FA s HAHEY fdE 9 g
JA7ME BH37] Y3l sl HHE9] olFo] #3 B ATE F
893 2kth(Short and Hesp; 1982; Wright et al., 1982; Masselink
and Short, 1993; Masselink and Hegge, 1995; May and Strapor;
1996; Cooper and Jackson; 1999; Voulgaris and Collins; 2000;
Levoy et al., 2000; Masselink and Pattiaratchi, 2001). o|Z% 21
7k FZF ol &l oM FLE AAE HL e NS H
&9 olFol 9JolA] I 7] (processes)| HEHs] Bgale] o}
A7HA BRI €5 o] FHolth F, sfRlodxe o] &
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ArA Gl AT #WI(Fig. 1) 1990t 2HE 35E3
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ST Mgl AT AL (Fig. e 55 FYgoz
AGE B3 Yo daRxe] AFH S Hl o]
we} YAtz EXEH BEES el AR, 277 & dd
Hoj gl v W&o A 2R 4S9 oA gjigto) 2
gEo] Ut Bx3 Z BEEe] e AT RS BA
oz gy Ye 259 Zddwlom F oF 300 m, Zo] 9
12 kmZ 3¢t EE5-9) o fr| el &3] E&3 HSo] Eelxo]
W-HHE o] F2 uhkFig. 1). £3] dAze BH&L E&%
(headlandy’t 2 W=} 3] BEAE9] vl 7| = (Barammagido)
9} o]-f-1) = (Eyoumido), 2% (Goggaldo), SE}12] = (Yougtarido)
59 AR A gEe] dAE dRle] wd s HAES o
5 2 I T8 IS sl Jon, 7iieke A Wet
712] g3tz ehlelo g 7 Ao AT, 1993).

A7A G AL dRF-Fo| FL AT o|H, A= J
o) 318 cm, 4 180 cm, Ho+ 249 cm(National Geography Institute,
1983)2 Davies(1964)2] H-5F7150 st F22 7300 &%
o}, 199138 200047E4] H2 108 T EX7] 4 #A=
A 713AE o3 A7AYGe] B/ 14.1°C0) 3, 9%
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Fig. 1. Location map of Imjado beach
showing monitoring lines and stations.
Five transects (Line AA, BB, CC, DD,

f and EE) across the beach were subject to
2 precise levelling at regular intervals of 50
g m during the period 2001-2003. Dots indi-
S cate sampling positions of surface sedi-

ments for spatial distribution. Bathymetry
(relative to MSL) is from National Geog-

126° 05' E

126° 10' £ raphy Institute (1983): depths in meters.
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Precipitation(mn)

Fig. 2. Weather condition of study area,
based on annual reports of Korea Mete-
orological Administration (1991-2000).

Mean wind speed(in/s)

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
del ZELe A 22,6024 AT s = 17 misec
¢l HEE F2 A56~98)l JFH] JdBF 1.93]71 A+
A998 233 (Korea Meteorological Adminstration, 1991-2000).
Mz oW oy
EEEHE M ¥ 2y
e " g £¥ 9 AZH Wl IS AP Hste &

% vl UNEA AA EE sivlel 47(&A BB, CC, DD,
ER)] 242 478} (Fig. 1), A o) A 2001»3 119 +E
2003 HE7EA] 2 B<k 1289 AA BEEAES AFHsAch
T3 2 HHEY EX 9 AEE I S wofs] §
ste] oA Wl FHe 32001 8€)F A (20024 29)
A 58719 FUg APAM g BFEAES ANH S cHFg
1). Z3tHoll M= A 7] (Lafond-type grab sampler)E ©]-&3}e]
AEE AF3N oY, 27 E 2 1cm oWl E8k2
5 2F 0B ANEE AFSAY. 2z AEAFH 117<494 AR=

0 =X
=

GPS(GARMIN 100 SRVY II, USA)S ARE-3ted 243151t 8
g YERAL Ingram(1971)9) BEFJEEA] el <A 3}

dom, 0250 7HEo 2 MELsHA 2Astgch EV*“«] HEdx,
o] EARA EAE Folk and Ward(1957)2] A2+ o)

Note that precipitation for the three
months from June to August is approx-
imately half of the yearly total.

E2FE AN 349 Ve 4 4 S0 Axe 29
o ZAILH, & ZAl AME 53717]= 7kme] F£H A

o oF 6 mme} & ZH=t}.

HHE

Y HHE] Al 3E 24k flstd 4 FHEA
AA, BB, CC, DDA &2kl B4l 2d F<t 1430 AR
S SNt HHE 242 AW ot A A
olell 30X30cm® oFTEHS 71EH o AX|sta, FHAS
52 F oF VHE 71k ohs, ARl A Z1EH A
o] 7ol & B s Ag o83l FA s

A W

=271 v
QX—J

Q= E.

A=

2

BEENY

AT BWl FW] F2EHARS Folk(1968)2) Azt gd ©
A A HAES] 23 (texture) B4 ENE AKS, sand), &
HANgS, gravelly sand), U AKmS, muddy sand), A EZA}(zS,
silty sand), A& (sM, sandy mud), AFEAE(sZ, sandy silt), 1
M, mud), HE(Z, silne] &7 BEFoz FEE 0] AKS), YA}
(mS), AU (sM), Y(M)e] 47) HF o2 ZFIATH(Table 1).
o|= FFA 9 93t Al AE, FES] M= 717k B 0.1%,

11‘1:!
o8 FatETh E3F 100ET MAEE Y] AFe A o 40.3%, 35.6%, 15.6%% YEo] BE Hs Houl, i Alet
gk SRl o) et AEZ PAEo] th
A EZ@A: AL YA suld BAE 2o Bl
TEEE (Fig. 3), AF9] ko] G 95% olidol™ 2-3¢ AlZoNA FHuigh
i) X whHe] AdE H3l kS FAP] Yol 57 2 & Bols YEE (uni-mode) HHEZ (Fig. 4) HAUEE 2.1¢0]
AellA 28 52t 83]9l AA @ (Topcon AT-G3)S ©]838lH 4= I BF2 0.7¢ ©|th(Table 1). UAAF B84 siyls) 28] A}
Table 1. Sedimentary facies based on the sedimentary textures
Textural parameters Statistical parameters
Facies Season i Sedimentary type
Gravel Sand Silt Clay Mean Sort. Skew. (Folk, 1968)
(%) (%) (%) (%) 0 ()
Sand Summer 0.5 96.1 1.4 2.0 2.1 0.7 1.4 S oS
>an Winter 0.5 99.5 0.0 0.0 2.1 0.5 1.3 8
Summer 0.0 70.9 18.9 10.2 3.8 2.3 1.0
Muddy sand Winter 0.0 64.6  26.1 9.4 35 2.4 0.8 mS, z8,
. Summer 0.0 27.7 485 23.8 6.0 3.0 0.8
Sandy mud Winter 0.0 270 523 208 5.7 238 0.8 M, sZ
Summer 0.0 43 63.7 315 72 25 1.1
Mud Winter 0.0 35 693 272 6.9 23 12 M,z
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Fig. 3. Spatial distribution of surface sediments in the summer and winter surrounding Imjado beach.
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4 Abe], a2l3 YA (Nakweol sand ridge) B4
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Fig. 4. Average grain size-frequency
curves showing drastic seasonal changes of
major surface sediment types. Each histo-
gram represents an average of grain size
data from all surface samples taken dur-
ing the corresponding seasons.

Bysty, Alel AE deo &3 2zt g 27.7%, 48.5%,
23.8%°1™ 2~3¢9} 5~6¢ AlFlA FHWIZE Holx BRI (bi-
mode) HEEE HFUEE 6.00°]1 £FL 3.00 olth Y HH
Fe BE 209 BAS SR i sk 223,
AR 3B Hit 5% m|RtolH 560 AZo)A HWZFEE Hol:



TRE HHEE FFYEE 7.2¢012 BEFE 2.5¢ ot
A H34: AL 534 siuls B2 2ol 2E s
HXEI(Fig. 3), Akl k& Ha 95% o]/doln 2~3¢ AlZl
A AWk Holy ©RE §FE(Fig. 9% FHYEs 2.1¢0)
I BFE 0.50 o|TH(Table 1). UAAL B84 Axtzel B3
EAME zalte] FE AR AE, HES e 747 Ha
64.6%, 26.1%, 9.4%°|H 2~3¢ AlFolA ANZLE Hols Tdr=
FAER HIYLE 350017 5 240 otk A=Y HF4}
& JAES BE BAME Rl BRI Aol AE, FEL]
2o Zyzt Wit 27.0%, 52.3%, 20.8%°19 5~6¢ AZNA
Hols TEE HAEZ HAYEs 5.7¢013 232 2.8¢
e BE 7ot BAE 4 3 Fhsp ¥
Fe Hg 5% vITHelH 5-6¢ AZolAM HANGE
HEZ FAYEE 6.9¢0]2 HFE& 2.3 o|th
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A g2 AAEE HATHFg. 5).

2z A ABddE Hg 4.43°-5.15° AR FAAE
Holthr} ALl Hat 3.56°~3.90° HYE Atz ez AAly) ¢
T A= A HAvkFig. 5). 3H, F - AR AF F
st Bag ¥ 718, & 383 23 (ridge and runnel)
o] ERA o2 veht=d, o] By 7)E-S T vF-(ridge)
9} F(trough)E A WA wFEE FTHLZHE 100~150 moll, F
W pEE 150~200 mell $1X|gct, whg el F Alele] =
& 05 m, 23 F Aleld] 3 HaF 40 m, 75 HARE n)
U} &o| 23l $A] o] Fo W Bl sy AL
E oE < 49 e F80] vt A& (mega ripples)SZ
v AAd oz wie Hekst APPHE BAthFig. 5).
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UHHE E2E2 89 HIYEE S8 Aot} &l HAE
o $AsHE 41 AAYA Bt 1.9402 ZY3, 59
1= 41 BB, CC, DD, EEAIA %7 2.03~2.18¢ HAZ Al
FE Bt} B 57 S o) A 13 Tl
16, A 201 B 2.080, BA 30ME Ha 2.079,
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Fig. 5. The beach profiles during the period 2001-2003. The solid line in each of the diagrams indicates the beach profile at the start of
the period and the dashed line represents the end of the period. Ridge and runnel systems are well developed in the mid and low tidal zones
during the summer, but these structures are replaced by mega ripples during the winter. MHWL: mean high water level, MSL: mean sea

level. For location, see Fig. 1.
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Table 2. Averaged mean grain-size of surface sediments along 9] X3} 24 Ao oA HHYES HAl= 0.20 W2 Ot

transect lines on the Imjado beach during 2001-2003 5] nu)gh Aske BTt
s Mean grain-size(9) R Fig. 62 Q7= ai¥lel 57 Z4elM 28 5 BV &
ation verage
Line-AA Line-BB Line-CC Line-DD Lime-EE £ ZE o] HUdr WatE =X3 Aol sivl HAE HF
1 200 222 221 207 230 216 Pre B2 YAk 4 AAs% G50 $1Aske $4 BB,
2 1.88 2.15 2.11 2.06 2.20 2.08 CC, DD, EEol|A Tha b A3 wslE vl 24 AANA
3 1.88 2.18 2.11 2.11 2.07 2.07

2001 AL FEFHoZ i AYsA7|=E shi ke
7he3 ALl A B3 A5 AR = AgE B
t}. ¥k, &4 BB, CC, DD, EEolA & 2001d ALl H&25
o2 tha AR 7ie sht ANtEog AL B YA

4 1.99 2.16 211 2.07 1.55 1.98
Average 1.94 2.18 2.14 2.08 2.03 2.07

Winter ~ Spring | Summer. Autumn = Winter . Spring Summer’ Autumn

2.4

Mean grain—size(phi)

Fig. 6. Mean grain-size variations of

N surface sediment on the Imjado beach
NDJFMAMIJ ASONDIFMAMIIJ ASO during the 2001 to 2003. Each symbol

2002 2003 presents an averige of mean grain-size

e Line-AA o Line-88 * Line-CC v Line-DD = Line—EE from all surt’uc_e samples taken dur{ng
the corresponding survey. For location

: Line-AA eem=ma=: Line-BB. CC. DD, EE of measuring sites, see Fig. 1.
Line-AA Line-DD
40
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g j j
% < 10 4 :
> ol ] ]
g 0+ r
g 40
5 = 30 Mean: 2.11 | ]
g 2 b 3
= M 4
% j
= ] Mean: 2.19
E J
g 1 Fig. 7. Average size-frequency curves
< ] showing drastic seasonal variations.
— Each histogram represents an average of

4 size data from all surface samples taken

L . during the corresponding seasons. For
Grain-size (phl) location, see Fig. 1.
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3 o) 7zt 1.9409 2.1108 AFAA 7} 7180l
030F oA 2HNA = A™E WgE 20k ghdE, g3l ¢
= &4 DDoME Bl 1.75~2.000 F7HlA HWighe zh=
I ER HaYEe 24 AAYRE TEA 1.960% 71 &
b 78S ®old. a3y oJEdE 1.75~2.0009) 2.25~2.500
A HAWZEE Ze BRSEHAER JHIYES 2080 Al
2122, 7Hgolle 2.25~2.500 7 el RS 72 URE
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Fig. 82 QI7HE 8l¥le] 47 243014 24 52 1480 A &
UzE 2480 ALY dae 2A Relth JAE slel
g B30 A B4 AAY A9, 2002490 B 53
2 2 e Aol FAsed) v, 20030z ol gel e 3
A8 3 el AQls Hhse} A2 g AR mldh

53] 34 AAClA 2002~2003d FF e AAEe AL
gk oA ZA 49 (AAL; —414.6 mm) Z7E (Table 3),
°)& 2003 HAF T 100 mm/day ©)Fe] Fg- o3 &3
AALY G AR 2 o] FA AN fEolr E
¥ A BB, CC, DDelM e} A4 8 54 g Ad wtA
U= Aol met debA A A OR v Bibeh Hde
Hloh

- Az 4 e FAE2 Ade w100
mm oGO WA 2 FrE YAHAY HAHE 445 B
ol&dl, ols} e FFE o Foll BHHNL ALl A= e e
 FE7EA es) SRl Dol AMel w2t AA walkEr] o
Folct. metA 7] Ade S B o, A= sRle] HHE

Al FRH R wlg U S Bl € 5 i

¢

rle

EXE

N EHelM 2d T IHES TUEHS A3, A= SR
o FAFEL A F7H g M2 thE e EQvtK(Table 3).
24 e HEEL 4 AANA 7.7 mm yr!, Z4 BBAIA 5.7
mm yr!, &4 CCollA 54.8 mm yr', 4 DDA 783 mm yr'2
Thg B2l X 24 AAcME A2HEd Hle), 2 5]
ZMofM = HHET F208 455 HAFo| T8 A%
FRle] HHEE 32.7 mm yr 2 HARHLE HH=E P Bt
#= 2719 2001~2002390= =41 AASA -108.7 mm yr',
2 BBOIA -33.6 mm yr, 4 CCAlA -14.2 mm yr' & &
=4l ¥, 24 DDA E 105.1 mm yr'2 HA o] 55 3
loflx] ZA] =5 dEo R FJHA FAgo] RopAtpt |
FRloA FHHFHo 11d Fke] HAELS -12.9 mm yr'E 3

i

R L

Ay

[ IWinter ! Spring |Smmner|Autunm] Winter l Spring lSunnner|Autmnn|

P
50 \wu Pt
-100 U \-———"”’"_/‘/_\"’ _
1150 - --- N S
5 1., LineBB N N

I
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Bedlevel change (mm)
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Fig. 8. Seasonal variation in surficial

NDJFMAMIJI JASONDIFMAMIJT JASON

2002 2003

accumulation on the Imjado beach from
2001-2003. For location of measuring
sites, see Fig. 1.
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s Y-S Btk 2y 2002~200390l = &4 AAdA
93.4 mm yr~!, &4 BBoA 449 mm yr', 4 CCelAM 123.7
mm yr', 4 DDOHH 514 mm yr'2 BE S HHHo]
1a 5912 BHEL 78.3 mm yr'Z A 3= 27](2001~2002
Wghks TR ohE FE Hlloh
E 9
Zotl ElXZe| AEY Hsal
A= Z3 e BFEHALL HHES 27 540 o=t A
(S), HZAKmS), AU (sM), H(M)S] 4/ E2 ez z3eH,
Adel wpe} 2 BE EA& 2eigi). QEdds URAR AR
EA e ddo] AAH o2 uje Yssht, Agols AEF U
wagk UZAkel AREY B Age] @ ol AR YZAL AR
Y Hydom vie FHE Add HEE 2AvhFe. 3). &
YZAAL EEge ool FEALE (Nakweol sand ridge) 8413
3} dle] AW Zsdel] Z wEskedl, ALl Ay 54
29 YZAL BFA42 AL BA oz 2YstE T Hle) A =
athe] JEAL HH4E AMY HARAAC 2 AlgslEle] AR ot
2 WIe 2tk B3 AEY HEde AFol= sl BE5
/qz zg].q] oﬂ 2 ul—uls],‘:_r;" 7;]%01]_‘:_ o;]g zo} ﬁh;l——&]. A}z]
5]—/2}4 iFe] YHAL s Al AN E ysEE F
t AEA Al3E HQl o]9) o] Ag B BFEAES
7t e 2ESIH AF B¢ AEsEHe 842 AE
Faoll m} sigtel] Tgehe gl e doa =717t
gelx)7] giZoz A3l /i 32t (open coast)?l 2122 B
= 27 (Yang and Chun, 2001)9} M2X 9 X REE 5
1996)04 B v gloh. e o[58 A A A ‘”‘
TFE s e 20} aildA Y AT AAE dutEoeR
uthe] o] iAoz ofst Zaluol| A H A go] FEsHA ¥
318 o= olA7kx] Rud vf glot. o= dAtE Wl FH xS}

o Mr Y T Ao
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Table 3. Sedimentation rates along transect lines on the Imjado beach during 2001-2003
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2001-2002 2002-2003
Sites Seasonal sedimentation rates(mm) Annual Seasonal sedimentation rates(mm) Annual sedi- Sedimentation
Winter ~ Spring Summer Autumn Sedimentation  winter  Spring Summer Autumn Mmentation rate rate (mm/yr)
(12-2)  (3-5) (6-8)  (9-11) rate(mm/yr) (12.2)  (3-5) (6-8)  (9-11) (mm/yr)
Line-AA
AAL 4.1 14.0 93 -49.4 -40.6 39.5 50.7 -414.6 270.7 -53.7 -47.2
AA2 -89.1 -19.8 19.1 8.4 -81.4 -71.9 75.1 51.2 28.8 83.2 0.9
AA3 -20.0 -42.7 -30.0 -180.9 -273.6 224.3 -64.6 176.1 -56.4 279.4 29
AA4 -80.5 20.2 72.5 -51.4 -39.2 -112.7 75.2 42 97.9 64.6 12.7
Average  -46.4 -7.1 13.1 -68.3 -108.7 19.8 34.1 -45.8 85.2 934 -1.7
Line-BB
BB1 -32.3 -18.4 372 -534 -66.9 325 27.3 -12.7 37.7 84.8 9.0
BB2 85.5 18.8 -0.2 -3.7 100.4 -150.7 127.1 103.3 273 52.4 76.4
BB3 -20.5 20.2 -53.6 4.1 -49.8 -13.1 - 0.7 12.0 10.4 10.0 -19.9
BB4 -56.2 442 -25.8 -80.3 -118.1 -75.7 27.1 -1.8 82.9 32.5 -42.8
Average -59 16.3 -10.6 -33.4 -33.6 -51.8 45.6 252 259 449 5.7
Line-CC
CCl -0.7 -20.3 49.8 -28.7 0.1 -31.1 51.6 46.7 59.9 127.1 63.6
cC2 29.3 101.9 -31.7 20.2 119.7 272 -28.2 7.5 110.6 62.7 91.2
CC3 -70.9 23.7 -69.2 -54.2 -170.6 15.9 11.5 95.3 253 148.0 -11.3
CC4 92.2 =222 7.4 -83.7 -6.3 37.7 -28.7 -22.5 170.4 156.9 75.3
Average 12.5 20.8 -10.9 -36.6 -14.2 -1.2 1.6 31.8 91.5 123.7 54.8
Line-DD
DD1 0.3 -27.0 9.9 57.6 40.8 13.5 -322 -1179 154.4 17.8 293
DD2 128.3 532 0.0 349 216.4 -92.7 1239  -153.1 154.4 325 124.5
DD3 -17.7 -56.3 -63.5 290.9 1534 -118.1 112.5 -18.7 56.4 32.1 92.8
DD4 61.7 -7.8 752 -119.6 9.5 146.9 -72.6 337 15.0 123.0 66.3
Average 43.2 -9.5 54 66.0 105.1 -12.6 329 -64.0 95.1 514 78.3
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