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Seasonal Variations of Tho and Hamdeok Beach Sediments in the Jeju Island,
Korea
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The Tho and Hamdeok beaches, the major coastal beaches in Jeju Island, have been studied through size analysis
and using an experimental extension pole and sediment trap in beach profile, in order to understand their textural
characteristics, migration patterns, and seasonal change in beach geometry. The Tho beach is composed of coarse
and medium sands, 590 m in total length. The foreshore slope is 12.3° in summer and 10.8° in winter, which shows
more steeper in summer. The Hamdeok beach consisting mostly of shell fragments is 950 m long, 5.7~7.4° steep
and 97.4~114.5m wide, respectively. The suspended load drift concentrations in the studied beaches showed
4.5 mg/! during the period of summer and 33.2 mg/l in winter, and those of fine-grained sediments are derived
mostly from the marine of northeastward direction. The typical beach transformation of the tho beach is resulting
from the construction of jetties in the west side that built up the sand inside the jetties, whereas the erosion is
occurring on the east side of beach. The center and berm sides of the sand in the Hamdeok beach drift into the
dune side during the period of the stormy winter season.

Key words : beach profile, beach geometry deformation, Tho and Hamdeok beaches
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bt 2 ulghyske] wsle} olel] 7|Q1g YO EREH
St - HAEE ALY o] 5HEks WA 2 st
£ 5ol ¥ 82z #83ri(Shepard, 1973;
Lancaster, 1986). ©]3t iulda]o] <J3t sjylig-e
9 F8 583§ e SRl = Azkst
A el 1 998 #9837 % AL A7
W7 SYSEATHMin e al., 1982, 1984, 1987). 19
e Al 2 gaiokel) E¥shs A% sl oig
AF7t Ucklee ef al, 1994; Ryu e al., 2004;
Ryu and Chang, 2005; Choi et al., 2005). A F%
dAgtd] B¥ale dHlEe 2 dg A=A
ZARITE o|Fon} g, WA AeEF ARE &
T3 F2o] A% Ao o Bol) P B Yo
R2HE AF FAbRE Akl A o] HHEE S
dosle F8 AR YA FPL A% =
A} - Q37 A 2= Qi

me B A1E AFE A9k B¥she F2 8
FE& F olzgt Y] tisle FA(20053
1~39)9}F (200513 8~98)2 T3l ofelzANe)
ANATE T3 &Nl HAE] AFE B¥deel ¥
FAK] 01543 58 melsi sl e] AR
ola)E =xaturth.

2. FHX|EY Sy

AFEe AU A37) DelA #47] Fol dojd
g o8 BAH sHIzEA FEe ot
73 km, T2 32km, s¢HI<] Zol7t 263 kme! E}
3¢ Aok (Won and Lee, 1988). A= =M
& A EE 609709 = 22 R Eo] sk
oz o s waslo|Qly WEe] FA| H
3le] FAE @beta StiAE Wk §4 A
AdlE FAIdge] ekl Hoeltl(Choi and Kim, 1989).
T sREe R3] MAeEIE o) 1,400~
1,600 m A=o)L, thF-Ee] 3P A2 U &
F23 8] F2E B3 5 A AR A
Frlo] G o|FAL on F§- Aol YAHoE §
231 74839 EAE Zhasle) At el 2%t bl
tze] BelFag 7|E + firh. o|EaEle] viF A
AL vFNERY, FNERY, LS, SRIAL
TEog FAHo] 3, Yl FHddle= M T
NEEY, HEPIETY, BT, AFEeE 74
o] thWon and Lee, 1988).

AFA QA A, 2, 38)¢ A7, 8, 98)

AR - e

71l 9E 54~274°CelH Q7 165°C . 72
894l 274°CE 7¥F = 1, 299 HFL 54°C2 7}
7 o), rde ALEC B 763 mmelH, o F
o= 1158 mmz AR} Todth HNFEL 199)
113.8m/secE HUIXE BH, 8890 7.7 my/secE 7F¢
wgton) oEHols BEA Y AdFo) AT v
AgHde EAAEZe] g4g Holoh. ZA= 1396
~1541cmE 7 1492cm YHIE 5™ Agrr}
e &8 HoltkKorea Meteorological Adminstration,
2005).

AFge] HF e 09mold AdERE ALH
9 HF 103mE AEHY FHa 08lmRETt &
02lm T £& 3t Ho|Z Uth ol ALHdE &
AMARZo] SAIE] HEeln 1 89 g Eole
g 2A 93 71X R HF o8 e, T3
34 £92 Yelgoh(Hydrographic Office, 2005).

3. A7 4

3.1. OF%] ZTA}

AFE AN G BE3R= SNE F suiag
7 43¢ o3 - Y A5 EFE e FA
(2005. 1. 15~3. 20)2+ 3HA(2005. 8. 20~10. 2)°ll
ARAZAE AN AR 424, 928 2
Sl = (beach berm) FH-2 T3l SRIDHAE ],
= AAE) 235 Yl B5Felr 248 ASE A
Fzct. =3, Thompson(1937)0] A ¥bgel] |
A ¥°] 2me] F=°] WA polethE 7t ¥ F 8
N Aol dFd7E 38 AX|3le NI F o] Wsld
£ vy &FsHcHFig 1). =3 77 50 mm, =
30cm PVC Fo|Z& Ay JZ7HN(AFE2.0 mx=0]
05 mell SAEE WPEE LIE TN ZAPIE
Azl zh Rl FIRR G kA A Al
A 2507F B A AX|sl] AW RS
AZF) T F/HA olFFE 2ARIACE ok, Y
238 ARASF7E o83 olset Iy vt
A BAH 4 FHEGEER)R AFAE 218 5
A, 2, 38)¢F A7, 8, 98)l € 134 AF3ie
FRERE TFES B4

3.2, Al 97

AHE ANEE YRS 98 SRTE GES A
AL Azx7)oA 43 dH thg 4BHeE R
sl 2 & 50g2 v|F EEAGOE 7|Ede 10
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Fig. 1. Sampling and pole sites in the Tho and Hamdeok
beach areas.
Note; 1~8: Sampling stations, A~H: Pole stations, Depth
contour is in meter “V’ marks indicate rocky headland areas
in the beach.

~+4@7H] 10 7t 22 Wre] 5E7H At

o} Aal doin 10 7+4e] ¢ EAWE gL FH
REE2NE AAse] Folk and Ward(1957)9] F2]el
oA ZAEFRE Ws}%lt} *&‘ﬁ A A
8 3g8 B0 34 ¥ F IN- HCZ €3
AlA pHAFA tes ‘/PEP" 7R Ald Bt
& H7W]F)|3, vkgo] ErbH oA (filter paper, No.
6)2 AFAIZ] T 2852 A 110°CAM A=
AR F ARA g BEEE bk FFAE
o] RN A sFAR 215 AFAGFOR
Asted 105°ColM AxAI 3 s AT

4. @z 3 D

4.1. slivle 53

AFEze] HJAANF L vy Gx2e Holn =A
st Aoz R 4 vt Sk
W2 d S EYR2 o|FoZ] Fte R v=
g 32, ARSIk 2 Ak HZRE o] Rl

g aEEEe] AEY dse] Be A7 245

N e LR LLEDE REEEEE
Hozye vz FAEOR ARG & Atk o]
e 7Rl 2R, & 2AHe 3 Felshie vk
2RE d0Fel dal FRIE AP FE olFE
walsHlole, o) saule SZpASH Fu @Rkt
RS FANBE olRol7 WA TP} &
A splolt.

4.2, o|Ea4l

o]FFWlL F7o] 500 melL, RIAAN) E&
A 12.3° 65.6m, A 10.8°, 569m olc}, £ 34l
g ;g-/\-lzﬂﬂol— H}Al—_,,]/q-cquol 35_}1\]-5}]] %_ _,] -;5}]13_]_
% 22} JAEA sgozRE FFE A7}
7P A9 EHWV} FE olFH Yl A sHtel

t ¥ 4mY L 7= AZul(gravel belt)7} 3
%ﬁé uje} A “&_‘01 = FHE P EAlE A
g3 dRleET & 4 Qinh £ 99 HREH=L
227} 29.31~81.63%(F & 57.9%), BZHA(CaCO4)0]
18.37~70.69% (B 42.1%)% &A= ¥ HF ¢
EE 0.770% 232 n#sule)] sig3tc(Table 1).

B 3l Yo ¥ AHddie A 40cm, F
& lem@d 20cm)e] AEE 2= 52 454 98
2 o]FolA glow, 1 sHFLE A" sMEE
o2 A oA o] 54 52 Y st

HaFe A Aeaee] e Zoz Ahdn.
53] o] Addie Adel wet B2 glske
bl BXAEF] $AE FANe e BMAET
%%"—% dJaizNE A 7] gl Fo] 35~68m
4A3] =2Ho] glo] AN WEA L Sl
—‘/P BAARES] Age] FeliRle EFEe Havt

o zzkel gehe 53]] ol RE HtEe o=
J_aﬂoﬂ Y A4 iiie] BEg 7 vk R
Hozx FAE o z}%}ﬂ}ﬂ o A3 7~12m &

o2 EAgir}, L3 A 2R 7|t o)
AR dAske 3L o] 5L FHldE FFl7EA
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Table 1. Calcium carbonate content of beach sediments in the Tho and Hamdeok beach(summer).

Study area Sample No Mz(D) Sand(%) CaCO5(%)
1 0.56 57.15 42.85
2 0.53 81.63 18.37
3 1.21 29.31 70.69
4 0.94 48.61 51.39
5 1.16 44.44 55.56
HO 6 0.88 43.76 56.24
7 0.58 77.54 22.46
8 0.65 80.76 19.24
Range 0.53- 29.31- 18.37-
1.21 81.63 70.69
Average 0.81 57.90 42.10
1 1.18 12.27 87.73
2 0.84 8.73 91.27
3 0.69 8.22 91.78
4 0.77 6.83 93.17
5 0.74 4.53 95.47
HAMDEOK 6 0.83 15.37 84.63
7 0.95 11.88 88.12
8 0.80 5.90 94.10
Range 0.69- 4.53- 84.63-
1.18 15.37 95.47
Average 0.85 9.22 90.78
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33°30'00"
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E 11216
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E 1.03-1.06

33°29'35"
Fig. 2. Seasonal distribution of mean grain size in the Tho beach (unit: phi).
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7} 453~15.37%(8 < 9.22%), HZHH(CaCO4)0] 84.63
~9547%CHd 90.78%)2 A= UL, HEE2 H
TUE7T 08402 =HZ HZAPE ol sfggict
ole FHsiile] olzald] He} thi AET HHER
TBE HAETHTable 1). 53] a7}t 43 61A)
de A¢eziy FREE AEd szt ARl
o3 AL ek el v FEEoEN &
ol & 24m=R ATt GF TR Fe F2
FIL A FAEEAPE FF9A 7171 FA W
w2 B s daEHe 3L E 5 Uk

¢E

4.4, afitl E[Xge| 2%

0|38} Rl A QoA FAG shAll AF S F
32709) SRIEAE A5l gt Y= At o]5s|
ve] HAREE 3 053~1.210EHF 08001, F
Al 038~1.060FET 0.720)2 EZHAN 33t
Az, B2, SRl E A FelX o] YuRE g
A wet T3 HslE Holed ¥l 3 A1
AR E (St.-1, 2, 7, 8} AR FAVL T AEE
W, SRl FFA A (St4, 5, 6)2 SHAIRTE FA7}

126°39'58"

o ZYsx= DL 2dvkFg. 2). 53] 9
FEAG(St-1, 2)0] MEZAA(SE-7, 8) B} o =Y
% YEREE Hole AL o|maNl MEd =
WHA7E o13ke] AFS ok WS vl F
Z A G L AaEe Uil ME rEoxie sl
ezt ol sjRidde] doj}r] qjEoz SN
ok E5 FYl TR R sRleix xj9e) &
AR FA9 o 2EF 718 ALH] WRg F
SOl ot AP SRRt w3 AlEo 2 o]
3] Wz sjaE

sHsiRle] U= 314 0.69~1.180CET 0.85(),
540.25~0,780CH T 0.620)E FZFPALE FAE
Rom AgHo| JERT ¥ ZHE YEETE B
o} NIEE A2AA A St 1) shA SHAHL18D)
2 FAERE AL SAlde E3de 93] w3
o] AR W o, Nl FYRY oz FRAY
St-6y> AL WG FAAEFA o3 AEd =
W7t AFFEO R ol Fsle] ARG FAT 33 Y
AL #HlE o]fa SIThEig. 3). A Y=Y AHE
FE A 2FERE o|sslE F1A 0.38~0.620(

12640'36"

33°30'00"

33°32'18
126°39'58"

[ o.69-0.77

E 0.80-1.18

1267036

33°33'00"

0.25>
0.47-0.52
M 0.69-0.78

Fig. 3. Seasonal distribution of mean grain size in the Hamdeok beach (unit: phi).
Note; ‘V’ marks indicate rocky headland areas in the beach.
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HF0530), 54 037~0.930FHT 0.600)= FHEE
o] ¥ siFeht A7t FART v F2 BEE
& veRlch F9alel 9w 3t 0.52~0630E T
0.58®), FA10.55~1.260(3F 0.69P)= 3HAI7 FAIE
o ok g E9E UERiITH

4.5. {4l FRAY 0|8

A7AY SRIRGelA 20053 FAQ, 2, 39) &
A7, 8, 98y FE557Fol FHAe T (Table 2)
o} 2t} o] FENIR| G 2] FErFo FHAM] T
A5HL 34~78mgl(Hd 55mghol, ALHL
113~72.7 mgl(H7 341 mgHE G5HRT 453
o4 ol AFAY ALHe) Ha FTEL 5.0m/isec
2 839 34m/secErt SoHKorea Meteorological
Adminstration, 2005) 3ol 9% Harrt zolAA 3|
eyt A 2357 dESE AlRdc gEI A
A9 $54F9 FRAL TR 5] 24~45mgl
@4 36mglelal ALHo| 9.7~635mglEd 32.2
mgDE ©] GA] o|zsulz} fAlsAl AgHe] AF3
2 B B4

R i} g, A, AUEF, viEe] L&
vy e RS 45 Jdor o8F sk
A7t Sol& EFo| ARl & si¢t Fog
o2 NG WA RUE HeAT
Ae w2 g UepiAgl Ago] HYH 2z EF
o] Yo 2 Q3 3ule 43k F2L wlo} e} whA]
W wgoz Nl Z& o83 AR B F3H
Hth(Visher, 1969; Shepard, 1973; Macdonald, 1973).

B avore ARG sRlRe] uEkd olFHe
ZARE] Y8k 20053 FAIQ, 38)9t 3HAI@, 98)

3|

T2A Aol EAPIE GRS F4Ale] o ol
o]
=2

- R

L uge

A} o] wigkE o) e Table 39M B uleh 7
o] o|Z&WE oEHo= B(7450~>F (U4 g~
(162241499 W ¢02 XA THFE Hol
<l ol ekl syiEgoR Rejrt £2 IHF
I YL Yrigh). Agelle H(26.73 941 (1701 9~
F(1557 936 9 W £oE FAA FHFS B
ol=tl Aol = g FAAEFl sl BAIFlA
degko 2 sNlEdr) o|Fdl AL ofnght ®
3 SA7} AR Be ZARES Holed ol AlE
Hel T o] s ARFE thEke] RRARR <l
WP AR F7l) giEe s sjAH
el A AEHNE H(6.18g>F4.339)
—X(3.75 9253 ) WF To2 FRAL EYFE
Hol=yl ol HF WElA swnEoz rr} o|F
H3 gL gmath. A= A(26.16g—%
(21.08 9>H(1.17 25034 g) W3 o2 wy ¥
AFE Holey ole ALHY EXAATY dFL
2 et AEZAA FEEOR olFHL T
& u|(Table 3). EA1 o] FARE F-FAH]
HAYEE o|FaHl 252@ FdsHl 27102 A7t
AGAll g Fom wlg- 2 HjzZtHEe| FE o]
22 9ok webA olse} gainle TRy Wl
olgl |AgkFe AYgage] sjyle} B ol ol
of ke NG Pt PHEEFEA
FHol sRIAb o]t FAREe R SRlEdT 2F
23 pEMAle] XA S FAP O] o &
AL ke g2 A e AgtRe] AYwakn w3 AL
e BAAAF o3 Hxate] Feea Y3}

& o

4.6. il Xgo| Ha}

TEE ZARIATHTable 3). EAP] 2AL] <l F7 Aol Asted A= e NS &AL 71
Table 2. Total suspended load contents in the near bottom water.
Study area Summer (weight; mg/l) Winter (weight; mg/l) Water depth
‘05, 7 ‘05, 8 ‘05, 9 05, 1 ‘05, 2 ‘05, 3 (m)
HO 7.8 5.3 34 72.7 184 113 34
HAMDEOK 45 24 38 63.5 23.6 9.7 32
Table 3. Directional contents of suspended load drift sampling in the Tho and Hamdeok beach.
Study area Summer (g/day) Winter (g/day) Water depth
East West South North East West South  North (m)
HO 4.84 1.49 1.62 7.45 15.57 17.01 9.36 26.73 48
HAMDEOK 433 375 2.53 6.18 0.34 26.16 1.17 21.08 32




ARE ol% - 9% spEHEe) AR WSl B AT

Yol 25 3 =, st} 58 5o
Wl A28 Wye ARl don
Aeie A Wsigto 24 Swel Wby
g} sh7lct. olet Zol BE<L aRle] AF s A
A= A= AT FHE BAE FA IrHEA
ARFE0] o= 3 BrUSA o8] TS Hol U=
Ao g 887 ©rhHShepard, 1973; Freedman,
1967).

e HIE APAE A ¥MeE A8l
oA HE s de AFEAT AF 8o
2A FHIAG et e FAHEL F, 33
AL, w3 2 we] x)4707F 9 A7, g SRleg
Ao Aoz FEE YRt 4 (groin),
%, ZFAE & AFFRES] 3, 2F,
A5, v 5ol o s siWAY o)FdE |
Aot} ¢t 58 £ 4 Uri(Madsen and Grant,
1976; Shepard, 1973).

sulme]e] 513 fd3 2L sNAY wsE =
ARs7| 918ted A7 3em, Eo] 2me] EFo) AAR
polethE 7z} aiWe] 7h2X, whxA, sHlofs AR
Zhzy o7 Aol Y AXslA(Fig. 1), A, 3¥)
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g FATE 647 AA #5% A= Table 4,
5¢} 7o Min ef al., 1987; Lee et al., 1994).
olzaule st FAZIZM NI EH 3}
o] Felo] TREIL Utk & Al YoM &
HA 3395m= & FEF 33.6ecmETh 10847t
& 08 et JAT e s Al
WE] dils B2 ¢ HE TR FARIL
AUk Hg A W 53 golet Bl oY
ok BAle doiMe & FATe] 2422cmB & HE
ol 36.9cmell vls] ey} ol Halo] A3 Ty
2 FNIYL & § UrHTable 4). X E ALHo]
EHt} g o] 43 AL Wi EAAE 3
o3t ZZapyt SRIRGE AN A 2zt A9
A& 3 vt 02 wRUrF HEoEH Fl
Zo] ZoJEX M FAE F dRIN(beach
scarp)’} BAASEIE g}, aejy el s A5
Holle detRe LHE it FAHIA A A
Eo] AR Tl sl sl BoE o]Fa] &
ITA7IE wlaL SR 27 ohA] Zo|BE Sl
Z.2 HolA 3 Al estejzict, kgt abiAd-g 9
3 Ee wet FANeE FEE WA Al

o} A8, 9¥)E TE3lY 1d F sNIRe ] EF gz JFES AATV] Wil ZF71700 afHl
Table 4. Daily loss and accumulation of sand on the surface of the Tho beach area. (cm/day)
Date 2005Aug. Aug. Aug. Aug. Aug. Aug. Total  Total Av. Net Net
bt 20 21 22 23 24 25 gain loss gain gain loss
A 0.6 5.4 25 53 6.2 4.8 24.8 4.1 24.8
B 1.7 -3.6 -4.8 -5.6 -4.6 -3.7 1.7 223 1.7 20.6
C 14 0.7 17 -1.8 -2.5 -3.1 2.1 15.1 1.1 13.0
HO D 21 44 153 4.2 16.5 14.6 57.1 9.5 57.1
E -8.5 5.6 1.2 1.3 32 -1.6 i1.3 10.1 2.8 1.2
F 34 24.1 18.6 234 275 50.4 147.4 24.6 1474
G -1.7 5.6 1.4 2.5 54 34 18.3 1.7 3.7 16.6
H 25 1.5 19 22 24 6.2 16.7 2.8 16.7
1 8.6 104 12.7 9.8 12.7 21.5 75.7 12.6 75.7
Total 355.1 492 629 3395 33.6
Date 2005Feb.  Feb. Feb. Feb. Feb. Feb. Total Total Av. Net Net
Pt 23 24 25 26 27 28 gain loss gain gain loss
A -8.5 -7.2 -2.3 213 -3.2 -7.1 35.6 35.6
B 42 -5.8 -6.4 -1.6 5.7 -6.6 99 204 5.0 10.5
C -7.6 52 -10.2 -1.3 2.6 -8.2 35.1 35.1
HO D 14 -8.6 -1.2 -28.2 -193 -5.4 69.6 69.6
E -1.7 3.6 -4.3 -8.7 -17.1 -37 36 355 3.6 31.3
F -8.3 =221 22 -2.3 -16.2 1.5 1.5 51.1 1.5 49.6
G 6.6 -4.4 6.3 44 -5.6 32 20.5 10.0 5.1 10.5
H 34 -6.8 57 6.2 21 15.8 332 6.8 6.6 26.4
Total 68.7 2639 28.1 369 2422
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Table 5. Daily loss and accumulation of sand on the surface of the Hamdeok beach area. (cm/day)
Date 2005Sep.  Sep. Sep. Sep. Sep. Sep.  Total  Total Av. Net Net
Pt 3 4 5 6 7 8 gain loss gain gain loss
A 1.3 5.8 52 14 2.4 6.6 20.3 24 4.1 179
B 10.8 24.4 30.3 35.6 31.2 354 167.9 27.9 167.7
C 1.5 6.4 53 33 2.6 7.8 26.9 4.5 269
HAM D -3.8 -154 -8.8 -126  -10.5 -6.7 57.8 57.8
DEOK E 6.4 12.6 124 114 14.5 17.2 74.5 12.4 74.5
F 4.8 5.6 52 3.8 44 7.6 314 52 314
G -2.6 -1.8 -5.7 -3.2 -3.8 -4.2 21.3 21.3
H -1.4 -1.8 -2.0 -1.7 9.1 14 10.5 6.3 53 36
I -1.5 -34 23 -6.8 -1.5 42 6.5 19.2 33 12.7
Total 346.8 1046 62.7 3220 91.8
Date 2005Mar. Mar. Mar. Mar. Mar. Mar. Total  Total Av. Net Net
Pt 11 12 13 14 15 16 gain loss gain gain loss
A 1.2 -2.7 24 -3.6 2.3 4.2 10.1 6.3 2.5 3.8
B 22 -3.7 -1.5 -11.9 1.3 2.8 6.3 17.1 2.1 10.8
C 32 -2.8 2.3 -3.6 82 41 17.8 6.4 4.5 11.4
HAM D 1.3 -1.8 -1.6 2.3 -4.5 -3.7 1.3 13.9 1.3 12.6
DEOK E 34 -15 22 08 47 33 22 137 22 11.5
F -5.9 3.4 6.2 -2.8 0.6 16.0 229 12.1 7.6 10.8
G 1.2 -1.7 0.3 -1.6 2.8 12 2.7 6.1 0.9 34
H 2.3 2.8 1.7 24 2.6 43 10.3 52 2.7 5.7
1 22 -1.7 1.2 -3.8 32 -4.7 6.6 10.2 2.2 3.6
Total 80.8 91.0 26.0 31.7 419
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1973).
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Fig. 4. Seasonal and positional variation of the Tho beach with sand loss and accumulation. Note; A ~ H: Pole position, S:

Summer, W: Winter.
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Fig. 5. Seasonal and positional variation of the Hamdeok beach with sand loss and accumulation. Note ; A ~ H: Pole

position, S: Summer, W: Winter.
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