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Sedimentological study on seasonal variation
of the beaches in Cheju Island
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Abstract

This study has been carried out to ditermine the distribution tendency of
sediments and beach deformation around the Cheju coastal beaches respectively in
summer and winter, through the grain size analysis, CaCOjs content, beach
profiles, pole analysis, suspended load observation and directional suspended load
drift sampling.

The results of grain size analysis are as follows. The coastal beach sand is
coarse sand, well sorted, negative skewed and mesokurtic, Also, the gradient
is steeper and narrower in winter than in summer, This responded the common
beach circulation well. This was because the research area is the high energy
regimes exposed to the open sea directly. The beach sediments are transported
mainly by the rolling and bottom suspension.

The CaCOj; contents showed 90.78 %, 92.66 % in Hamdeok and Hyobjae
beach respectively. The Hamdeok and Hyobjae beach is carbonate beach which
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is mainly composed of shell fragment. In ITho and Hwasun beach which showed
42.10 %, and 32.60% of CaCO3 contents. The beaches were composed both
with shell fragments and volcaniclastic products,

This direction of suspended load drift is dominant in the incoming direction
of longshore cumrent. The quantity of the suspended load drift is much in winter
more than in summer.

The Cheju coastal beach is thought to be the being erosioned beach, after
the research study of the coastal sand accumulation and loss. The beach sand is
lost rapidly in winter because of the marine surroundings changes on account of

Northwest wind.

Also, the beach deformation occurs for the influence of artificial structures

in the beach and this is thought that the structures change the direction of long-

shore current and rip current which are the major transportation current,
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U oojell F Al E P AR S AT 24 AT 10 W FESEGg (A,
1982 ; wlzh 71, 1983 5 1wl 94,1984 ; =1 ¢ 1985 ; & 1986 ; &
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2 % HFA L, AEFREE, FTEde AFA Aguc A7 E AH0| A
B wrel HE FES AFA Aol FA Vebgc(table 1). °l= a9 &5
AL Agae BHYY SAALTY Y o Zoln] o] 5 9452 Al HEHE T
CORECEL!

Table 1. Monthly meteorological data and tide range in Cheju and Seogwipo.
Month Av, Temp. Av. Precipi- max. wind Av. wind Tide Range

on (°C) tation ( ™) speed(m/s) speed(m/s) (om)

Cheju 1988 .7 26.0 233 .4 NW 16.7 3.5 147 .5

8 26.0 149.7 NNE 9.6 3.0 153.3

9 22.5 71.9 NNE 9.0 3.3 151.6

Av, 24 .8 151.7 3.3 150.8

1989.1 7.2 120.7 NwW 113.8 4.3 139.6

2 7.5 129 .4 WNW 142 4.4 1541

3 9.5 59.2 WNW 155 4.8 146.1

Av, 8.1 103.1 4.5 146 .6

Seogwipo 1988.7 26.3 209.4 SSE 5.8 3.3 163.7

8 26.3 185.1 ESE 5.7 2.7 167.2

9 23.6 103.2 E 7.1 3.6 163.9

Av, 25.4 165.9 3.2 164.9

1989 .1 8.6 137.7 SW 57 2.7 157.2

2 8.6 132.3 SSwW 6.7 3.96 170.5

3 10.5 85.1 SSwW 7.3 3.7 162 .5

Av, 9.2 118 .4 3.45 163.4

H 23} (1970 ~ 763, 1980d) 3 A7 8 (1973~764, 19809) 8] HFalnE vl
@s wa AFae] 0.9m, A Ere] 1.omz 43 EFe] FE 10om ] ool T 3
A Az vas 2w AFgAA Hune A (12, 1,2,38) ol o wjsl A7
oA o2 (7,8 9, 104) o2 WHAdE ¥FT YoH( fig.3).

sAAREe] ST AFAGES AAEGY HuA o £ & AL AL e} A}
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Fig. 3 Average monthly wave height in
Cheju and Secgwipo Harbor.
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(19883 79~94 )9} FA(1989ud l%~3‘€)°ﬂ 4 215k o

7h 8Bl B3 3 EHE AME AMH
sulcisd o 52 24b7) 98 2 bdA (profile line ) ol 4 A= (dip), F(width),
7] ( length ) & &3 3tk

AulElHE Alge 7 gdd A4 BEA ( low tide line), A4 ( beach
slipface ), #FEAl ( high tide line ) o2 FHEsled 2 sl 8 A (2 3274 =AH)
ol 4 33k H( Fig. 4).
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L}, Pole XA}

vl =) 8 e waE z4et7] 98t pole (AA 3om, o] 2me o

2 emA abe) A, el A", wERde A ARk (Adg 94 A ) |
1937). ( Fig. 4)

3} 42 & A 319 o} ( Thompson,

23

N

Ot SRAM ZA}
(6/10 A%) 59 alF+48 2 Liter & & 3=k

AE A4718 ol gated T35+
2. MEBF T £RAQ UEE o]SY Al
A4 0.5m T2 HEFFE LAY o] SHF ol TS
300m olo] 2x50em 7 ) 445 Huty
ubgko v wAAF] Aoz shul
< ZASFI S (R, 1983 ).

& 243 A8 24lE
427 (A 1.0

A2A 50me PVC pipe (
m x 0.5m ) o FAGE 4 Qo FoF el 24 A
o Fate] F-f4} ol FH

¢ AAs 14

¥ol

2. MUHES
7l YEEYM
YEEA L Al SFTE BEE AAsz Ax7eA4 s 2 o5 42Hes ¥
o| % TEA| o2 A A7 (sieve shaker ) T o] &&ted —lg~ta9 7t

Fetd 2% 5082

1¢ Ao 1022 A3 =)

TEAE A48l Folk &

2|
o] A3k qdelal 1¢ A oJEW FA Wrge FTHR
Ward ( 1957 ) 9] F4lo] ¢ A Z2 TF3x] ( Textural parameters ) S A Ak3} o)
L., BHAIY B 24
HAE A8 2 9% 27| (shatter box) ol 4 FA 24 F |N HCl ol 1527 £+
ek wbgo] B of 37| ( filter paper, No.6) Z AFZ] F AZAAH HFAlel 3
Bege depige
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V. 3% 2 2%

. e 3

A ¢ sl Ao FEE T
otz 3 o] 2elz sotoT JYF F UL
4 Ha4459) AMozgy v £H

2 % 2479 F g3 dAa
s Aaprt FE o] 3= wWapsjulold | ol B9} FH

AFE e ook He vay grzed Hol
gt s ere ol (cliff) 2 2 AT &
AR oke debd AR o] Folal
Tadgaes 48T + A% ol 2

fdr rlo &
>
Fg-‘ o
Ao
2
X -E' o

e oo eye AckRel oH FFH
s ) Zael Fu B A F A4AEE o] FoiA “HA}.Q} A7 E4F slalel ok
( Table 2 ).

1—1. ol&3{y!

2o z2a FasgEe YABUs 4% Aoy TIFH A4 EAL A
A7t 32 o] 2o sulA4ba ( beach slipface ) FHiole HF 30me L = 9d
( gravel belt) 7} ik & =t} AA B e FAZ 3 Fak sl AE AR
= & 5+ drk

o] e Mol 40om, H4L lom(FF 20om)9 AL Fe T FTA g58 o]
2oz glovt 2 S e vAA i}'&}#ﬂ‘“%—(volcaniclastic deposit ). & s)gle] o]
=4 A58 o] a4 F A44E

£3] o] e AA whe} FET Y =
2 AAATY odgke TR i W] W B Fo] 40~60mE A x=FH U
o] sl e wrEA shm Qo BAAATY HHe] Ha FHAE FFEHE stazp @
o A e Ed wirlzdy 2uksle] o mdel EH sAlde A FEel rEE
A gy de oJais] 5~1lome Fog AT

=3 EAe) 22 Aawstel s FA2 Wdste FFL o] 5L il = (beach
berm) ARelztx @olelmdA MNulAAALS shaA welmz dl A4zt shAle] ol
Sole] ke ubyel AA4TE wbE sbAl 12,8 FA 10.5°9 BAE vehdch 2
ot &) wl % (beach width) & sH4l 63.1m, FAl 59.4m=% #] 2=k ( beach profile )2

24149 AlAWA 43k (seasonal cycle) & Azl of 2] gk}

Rt

o

o
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Table 2. Calcium Carbonate of beach sediments.

Sample Mz () Sand (%) CaCO3 (%)
I HO 1 0.68 57.15 42.85
2 0.36 81.63 18.37

3 1.19 29,31 70.69

4 0.94 48 .61 51.39

5 1.16 44 44 55,56

6 0.89 43,76 56.24

7 0.58 77.54 22 .46

8 0.54 80.76 19.24
Range 0.36— 29.31- 18,37
1.19 81.63 70.69

Average 57.90 42,10
HAM DEAK 1 0.92 12.27 87.73
2 0.70 8.73 91.27

3 0.69 8.22 91,78

4 0.77 6.83 93.17

5 0.50 4,53 95.47

6 0.83 15.37 84.63

7 1,01 11.88 88.12

8 0.51 5,90 94 .10
Range 0.50— 4,53 84 .63—

1.01 15.37 95,47

Average 9,22 90.78

HYEOP JAE 1 0.66 3.30 96.70
2 0.72 3.65 96.35

3 0.75 4.71 95.29

4 0.89 7.59 92 .41

5 -0.62 16.28 83.72

6 1,06 2.83 97.17

7 0.98 14,00 86.00

8 -0.31 6.35 93.65
Range -1,62~ 2,83~ 83.72—
1.06 16.28 97.17

Average 7.34 92,36

( To be continued )
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( Table 2 Continued. )

SaN“;P‘e Mz (¢) Sand ( %) CaCO;3 ( %)
HWA SUN 1 0.31 60,62 38.30
2 0.14 68,17 31.03
3 0.80 60,67 39,33
4 0.92 73.10 26.90
5 0.42 70,46 29,54
6 1.09 74.56 25 .44
7 0.44 61.61 38.39
8 0.67 70.04 29.96
Range 0.14- 60.62~- 25.44—
1,09 74.56 39, 38
Average 67.40 32.60
1—-2. 8tgisy gl

odeto g M st TFo] T Mulow sl v Fole AFFo]l A HIHA o
or HF 91,98 %2 EkAld A% ( CaCO; contents ) & Yehlle F2 AFA W Z4}
2 2] &e]x] 3] 248 u] ( carbonate beach ) ¢]t}

sulAAbe} Eo A 6.0° 10557, A 6.8°, 99.3m ol kA kgt Az
2EA APEA] ol altge] Az ¥z

slmst Anigt Aol doz iy EFse A¥A A FAst datiel g8 A
A 7b skubsr R A o ZTEHozs £ 30me AF ( sand bar ) 7t FF 7}ak=le]

of e +23 Fu A F4HUE 510 FAAE WA ¥ shuel A4 =)
A% 942 ¢ + 4%

5 :
za 39 2e TAFLS AU £ RS HAdTRes o) FAYoz s
= Eel¢ JEz Ashi Y42

A s F99 atATEs A Az o] Folxl A A Q) i (carbonate
beach) o]tk siulA4te} o 354l 6.2° 98.7m, FAl 7.0°, 92.5mo|c} el AFAR
og¥e 4 1mANY Azsh 250m2 ARz AN FAE Ferh

A Mulols T FH ko] WIHl HFoll of s PR ZANF( shell barrier)
o] & okaboll4] WAS ] sjule Tl A3 ( coring) A} 65~ 7508 160~ 170 om
7o) Zol slztdo] wAsw sl ApEe] o] F9 4 ZAAUA AP o] =B Yt
=3 sl A 4bsl Sabar A Al E 35m, el 120m¢ WAFHAE ( sand

| =
bar) 7F #l¥l Fobield HAsle] =25 gon HpzA wiFoez 75m YR &
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ol £ AF7k Y4l Uck

1-4. =34l
Zg sue] L£xsle BAasdEe) AdA4ge Ty v RE 2AL Zapeln, AN &
Mol £ Aol BAALE HF 1ome] F2 A3 2AANYE2 3] ek

A 8.3°, 73.7m2 FAAHQ M gtd A
14 e 4 BT gk
dEo] vitta xEs ge] F2 GEAIATY 9 ol do FE

Ho

»

s got A WY 2 o Feld AdolRo 19693 FAA A
W xolg WA (Aol 350m, % 15m ) 7h 223 ol FZ sy A% suaste §
o2 o] Ested AAL 5m ol HASe] sk &2 ol 4l

2 abF3 ajulol A fulabe] o] F-& ki ( longshore
current ) o] o) 4 ¥l FFR2 #4 -5 A=A o] akF (rip current) ] A sul &
Z izl & B A2 FEch

stealyl $5 wolAe i o)dFY HIFE gFHoe wFe] FHoRYM AT
o] shdlo] stxss Al kB Foll H2E SHlE nt=t Jloldt #qAE oA ITTE
T AR Q8 oago] dejutn e EH Folzt ¥ 4 glek ( Table 3

Table 3. Comparable beach profile in study area

%) Width (m)

St. P Length (™)
Summer Winter Summer Winter
I HO 12.8 10.5 63.1 59.4 580
HAM DEAK 6.0 6.8 105.5 99.3 950
HYEOP JAE 6.2 7.0 98.7 92.5 1,050
HWA SUN 7.2 8.3 78.5 73.7 717

2. TMENS 53

zZt #lul AMAE =243 A= Table 49 31, 53 ( grade scale) 9] 9]
= Krumbein{ 1934 ) 2] phi ¥ 5 ( ¢ scale) & 7] &3t ok

2—1. X (Mean grain size)
Q)50 ol i 2e dukd o g 2|43 (mode), T3 (median), H T3 (mean)EH
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o] Apgstm goul ol ¥ UEE spa TFEHl HET £ AL AL FTFA = ( Folk,
1958 ).

o]l ue A 0.36-1.19 (2T 0.79 ¢), FA 0.40-1.08¢ (FF 0. 73 ¢)
2 274} ( coarse sand) ol A F& A ( medium sand d)dl AP AR 2 2 4ke] o

Az B2 JELT A5 A wet T AsE zoled s FF s
Ae] (st.1, 2,7, 8) AR A A7 o AR U el FerH-(st, 3, 4,5, 6)
L ogAlRc FA o 2P RS Bl

g e siAl 050—1.01 ¢ (HF 0.74 ), A 0.22-1.15¢ (3T 0. 76 ¢)
2 z4olth s T2 Az (st.1)e] shAle]l A2 F4sid AFE FA st
Agozd 24z Wy od AR (st.6)0] FA Ass e FshAl S X
g4z sdef

Qagane a4 -1.62-1.064 (HF 0.39¢), 54 -116-1.03¢(FF 0.439)
2 Aol s SEle zAAAE (st.2, 5, 8) ol HeATEes dsel Ak HA
Zo) o] Rol x2sle] 4 ZAZUI Ude] BESIT Aok BERA (st.1,3,6,7) 3
Aol A7 FA4sgdeisl SAlel shasel 278 AL & 5 Ak

a2 shAl 0.14-1.09 ¢ (HF 0.60 ¢), FA —0.08 - 1.04 ¢ (3T 0.49
¢) oAl 2 xYapolch uwkshal b (st 7, 8) L Al 2YA4E He AP XAT

o]t B o FaulSe] Aol xEel o] FAIY Z AWFY FF¥FE A e %;—E
ol 4 878 (High energy regimes)o]”7] ##¢l Ro2 4+ (Fig. 5).

=21}
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2-2. 2% (Sorting)
FEE U5 EFHEE el ez F37 FFoAsE EFES FEEE o
)

Folk & Ward ( 1957 ) ¢ £ &l 2lat= o]l& (34l 0.54¢, 54 0.60 ¢), (3}
A 0.58¢, FA 0.66¢ ), FA (s 0.79¢, FA 0.90 ¢), 3= (kA 0.634,
EA 0649 ) 22 o]F, Y, B vjwy 43 F LF (moderately well sorted ) ©|
U HAs T35 2F (moderately sorted ) o]t}

ol ¥ sfule] Ao sfztd ( shell fragment )& o gR3tm U7 &= Eql A
oz AR =3 sAs FAlRg $& 38 Jdelded ol shAlY shuidk sk
o] gk A& 24 ( winnowing ) 3 A F2-&( reworkmg) o o&] MYA F-Eo] AAHE=
2 okF3 B3 (well sorted) & k= Aoz 474" ( Mason & Fork, 1958).

Fig. 62 £3% o JFU=Ae 4xqAE vetd 2ol

He

7|

rﬂi

ro.
zo L]
* I HO
* HAM DEOK
. "+ HYEOP JAE
—~ 10 > © HWA SUN s
- .,
ot A -'r\;
N ::.». ae®
N L .
z o0 ‘
s .
b3
- 1O} ,
{SUMMER) (WINTER) *
-2.0
o 10 20 o 10 20
SORTING ( #)
Fig. 6 Relationship between sorting and mean size of beich ak

2-3. < (Skewness )
o EREEFAC] et & HES HARAL TEdhe T4 AZ 24 JAdsgn g4 o
A A FALE skl =0, A A AT FAL skl >0, £HPA Sl 4%
4 skl C0oley webs shxgle] 0 2Ry HAASFE HHY v AN THdoz

.]IF
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2 A7 fulay dEE ol& (shAl -0.15, A -0.09), ¥H (A 0,13, F
A —0.17), A (a4 —0.26, A -0.18), HE (A —0.11, A -0.01) 24
7% 29 9 T3t (negative skewed ) & EofFrh

eJubg o 2 &4} (beach sand ) £+ &9 HEZE vebA R 24 river sand) € %9
A =& e A¥o] U= (Friedman, 1967 ).

Fig. 72 9= of 3FATA 49 AxaAS vebd Zolet

20
. (SUMMER) (WINTER)
'0 sy’ Y
—_ 2. :
R % LTI .‘:g
~ s o2 o
u 0y (X ]
~N [ . .
n . .
0 .
x
a .
w
2 -
* 1 HO
-1C HAM DEOK
« HYEOP JAE
. * HWA SUN
-20 LI . )
-10 0 1.0 20 -10O 0 1.0 20
SKENESS (¢)

Fig. 7 Reldationship between skewness and mean size of
beach sands.

2-4. 35 (Krutosis)

4374 #4 HAEY Jrx 4T AA ol U Folk, 1966 ; Friedman,

1967 ).

27 sy dEe

o]z (&hAl 1.11, A 1.04), &9 (&4l 0,99, FA4l

1.06), A~ (&4 0.96, FA 1.06), (&4 0.99, F4 1.10) 22 ZF me-

sokrutic o] o},
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2-5. YUFUITEREL C, M dlagram

Fig.8 & 7 sidloztel HHA AT °J5—‘L £ 3% ( size frequency distribution
histogram) & Jehd zelr}

A7 Aulate) JENEE 0-3¢ 7 FF ol o olF, o] A, AT
woh vl 4P $¥e) e Rog Vepgw AR shAlnd A o 2FaAe

Aeg vegFoh
l HYEOP JAE ’ WA SN

o HAM  DEOK 1 wo
o} .
F's
2 30
t 3
20
w
() -1 o v 1 4
onuc SIZ((II
0

‘40 {SUMMER)

- %

H

0

10

.o .
Fig B Charocteristic histogrom of gran size from the beoch sediment indentified in study orea

“Am SIZE (!)

Fig. 9= o7l aluAre] 2dlddel o} 5] Ha AL 5] sl x4 Ax o
oz FHEIIHoEREH 1% (C)Z 50% (M) ZtS micron w9 2 34

] dste] 21
z} F Akl C. M. diagram® 2 e} |} ( Passega, 1957, 1964 ).

2 dFad sjul4le] C. M., diagram> Passega ( 1957 ) 7} | kst A3 A ql sl g 3
o utwalz g stw don, F2 FYUIA (rolling population ) 3} A FHf T3
( bottom suspension population) o 2j&] 2Hi®l Ao 7 FAxc}

whels] B o AL =2 o]z 9 (high energy regimes ) 2.2 EFHA ( traction
load ) ol o]&l sjulab-Eo] o] 5. ksl Aoz A Ak
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Fig. 9 CM plot of samples of beach sands
(After passega, 1964 ).
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Table 4.

Textural parameters of the beach sand in study area,

I HO Summer
Sample , Sediment ° Parameter
No. Granule Sand type Mz (¢) sorting(¢) skewness kurtosis
1 0.80 99 .20 (gl)s 0.68 0.57 -0.16 0.98
2 100 S 0.36 0,54 —0.17 1.13
3 100 s 1.19 0.44 —0.21 1,13
4 100 s 0.94 0,59 —0.18 1.01
5 100 s 1,16 0.40 -0.19 1,34
6 100 ] 0.89 0.56 —0.15 0.92
7 0.20 99 80 (g)s 0.58 0.60 0.08 1.14
8 100 s 0.54 0.64 —0.22 1,21
Range 0.36- 0.40- -0.22—  0,92-
1.19 0.64 0.08 1.34
Average 0.79 0.54 -0.15 1,11
Winter
Sample Sadiment Parameter
No. Granule Sand type Mz (9) sortingp) skewness kurtosis
1 100 s 1.00 0.50 -0.15 1.09
2 100 s 0.81 0.54 -0.08 0.99
3 0.26 99 .74 (g)s 0.59 0.72 -0.10 0,94
4 0.10 99.90 (g)s 0.60 0.58 0.00 1.03
5 2.47 97.53 (g)s 0.40 0.91 -0.13 0.99
6 0.14 99 .86 (g)s 0.53 0.62 -0.01 1.07
7 100 s 0.84 0.55 -0.16 0.93
8 100 s 1,08 0.39 —-0.06 1.20
Range 0.40—  0.39- —0.16~  0.94-
1.08 0.91 0.00 1.20
Average 0.73 0.60 —0.09 1.04
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Table 4. Continued.

HAM DEAK

Summer
Sample Sediment Parameter
Granule Sand
No. type Mz($) sorting($) skewness kurtosis
1 100 s 0.92 0.54 -0.21 1.13
2 100 s 0.70 0.65 —0.20 0.99
3 0.13 99 .87 (g)s 0.69 0.58 -0.10 0.98
4 100 s 0.7 0.52 —0.07 1.00
5 100 s 0.50 0.60 0.07 0.60
6 0.69 99 32 (g)s 0.83 0,61 —-0.19 0.95
7 100 5 1.01 0.42 -0.25 1,14
8 1.84 98.16 (g)s 0.51 0.75 ~0.05 1.14
Range 0.50- 0.42— -0.25- 0.60
1.01 0.75 0.07 1.14
Average 0.74 0.58 -0.13 0.99
Winter
Sample Sediment Parameter
Granule Sand
No. type Mz($)  sorting(®) skowness kurtosis
1 0.16 99.84 (g)s 0.73 0.60 —0 .06 0.82
2 100 s 0.87 0.58 ~0.14 1.03
3 100 s 0.83 0.61 -0.20 1.07
4 100 s 0.76 0.61 —0.20 1.02
5 100 s 0.69 0,56 -0.05 0.99
6 10.89 89.11 (g)s 0,22 1.28 -0.34 1.25
7 100 s 1.15 0.51 —0.29 1.19
8 100 s 0.79 0.54 -0.11 1.11
Range 0.22- 0.51- —0.34- 0.82—-
1.15 1.28 -0.05 1.25
Average 0.76 0.66 —0.17 1.06

( To be continued,)

—-139—



Table 4. Continued.

HYEOP JAE Summer
Sample Sediment Paramete
Granule Sand

No. type Mz(¢) sorting(¢) skewness kurtosis

1 100 S 0.66 0.65 -0.03 0.87

2 0.38 9962 (g)s 0.72 0.75 —~0.32 1.01

3 100 s 0.75 0,57 -0,27 1.04

4 100 s 0.89 0.56 -0.29 0.93

5 39.65 60.35 sG —1.62 1.15 0.09 0,93

6 100 s 1,06 0.45 -0.39 1.10

7 100 s 0.98 0.55 —0.27 1.09

8 23.65 76.35 gs —0.31 1.67 —0.58 0,73
Range ~1.62—  0.45—~  —0.58—  0.73-
1.06 1.67 0.09 1.10

Average 0.39 0.79 —0.26 0,96

Winter

Sample Sediment Paramete

No. Granule Sand type Mz (@)  sorting(§) skewness kurtosis

1 0.96 99 .04 (g)s 0.77 0.64 —0.27 0.92

2 0.54 99.46  (g)s 0.49 0.77 -0.11 0.89

3 100 s 0.84 0.60 —0.20 1.00

4 0.12 99,88 (g)s 0.55 0.66 -0.09 1.02

5 48 .46 51,55 sG -1.16 1.82 0.28 0.56

6 100 s 1,03 0.52 -0.30 1.10

7 0.62 99.38 (g)s 0.76 0.64 -0.09 0.93

8 15.73 84 .26 gs 0.4 1.55 —0.65 1,34
Range -1.16- 0.52~ —0.65 0,56—

1.03 1.82 0.28 1.34

Average 0.43 0.90 -0.18 0.97

( To be continued,)
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Table 4. Coutinued.

HWA SUN Summer
Sample Sediment Parameter

No. Granule Sand type Mz(¢) sorting(®) skewness kurtosis

1 0.36 99 .64 (g)s 0.31 0.62 0.04 1.03

2 1.20 99.80 (gls 0.14 0.72 0.01 1.02

3 2.38 97.62 (g)s 0.80 0.71 -0.28 1.06

4 100 S 0.92 0.59 —0.18 0.92

5 0.62 99 .38 (g)s 0.42 0.63 —0.11 0.94

6 100 s 1.09 0.43 —0.09 0.97

7 0.60 99 .40 (g)s 0.44 0.69 —0.08 0.96

8 100 s 0.67 0,63 -0.17 0.98
Range 0.14- 0.43- -0.28- 0.92-

1.09 0.72 0.04 1.06

Average 0.60 0.63 —0.11 0.99

Winter

Sample Sediment Parameter
Granule Sand

No. type Mz(¢)  sorting($) skewness kurtosis

1 0.32 99 .68 (g)s 0.38 0.73 0.04 1.01

2 0.68 99,32 (gls 0.21 0.76 0.04 1.04

3 0.24 99.76 (g)s 0.66 0.65 -0.10 0.92

4 100 s 0.93 0.54 —0.14 0.94

5 100 s 0.83 0.55 —0.06 0.97

6 100 S 1,04 0.45 —0.17 1.10

7 3.58 96,46 (g)s ~0.,08 0.76 0.00 1.25

8 1.10 98.90 (g)s -0.06 0.65 0.30 1.53
Range —0.08- 0.45- -0.17- 0.92-

1.04 0.79 0.30 1.53

Average 0.49 0.64 —0.01 1.10

-141—



3. §7A 0|F

TEFT T FHAEH Tk gy ol FRE A A Y RAEE g 37
stAl 5.5mg/¢, EA 46.9mg/¢ 2 A FA 7} sA wrh Yfabeko] th4 et} (Table 5).
FApzlell o7 AR whgky o]l R d ki F Wil olE (F, A, %), ¥4
(A, ), A4 (A, ), sk (4, oA 7M1 gda, Fdlde skl £& sl 9
g et SfabE s wapd IALYE FA| A7 Ade] gl (Table 6),
Al sl FAbY B R EAL AAL 2~3¢2 ALt 44 fine sand ) o] ¥ 7}
oA gt S AHo] FE54 F FFA FE ol FX U

A 2AZ Sl 2 o L A7 25 dalel =58 gloiA AFd AAutg
o] A9 sjulF el ¢lobfo waFol sl 4% sMate] ¢4 E%F ( rocky headland )
24 FAAQ MA ol I fAbdoed aul T S A i ¥
AR oA bRl Al Yxshs Ao Az

Table 5, Results of suspended load observation,

Summer Winter Water
St Weight (m$/¢)  Weight (m$/6)  Depth (m) Layer
I HO 5.4 94.8 7.3 Mid
HAM DEAK 1.5 24.4 6.3 Mid
HYEOP JAE 3.2 59.6 3.1 Mid
HWA SUN 12,0 8.9 4.9 Mid

Table 6. Results of directional suspended load drift sampling

( $/day)
Summer Winter Water
St.
E w S N E w S N Depth(m)
I HO 3.5835 0.6564 0.39%1 6,372 25.8370 15.0945 8.2573 14,0485 7.3

HaM DEAK | 2.9292 12,9720 2.3511 5.1619 0.0427 24,1838 0.1093 19,0967 6.3
HYBOP JAE| 1.1790 4.0870 1.9738 3.7261 4.6826 12.4359 3.3579 15.582% 3.1

HWA SUN | 01019 59341 9.1758 0.8890 0.1081 0.034 0.1568 0.2862 4.9
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4. BiBIX|YO BB

sjabdel sl dAdslel Q& S-S B Aol Ada ¥ F, A% 5E §9
g W delA AfZE HY T AL gon, sug v@*gﬂli &4 wElgo
24 e w3 = FHolet AL

olgh o] Faal sluldl w3 WA dE AASS 45 Y FAS FAN ot
A Qo] ol & et SAol & AT gol e AYo2 AY A Ao

sfulel W BE élé £ H4ge v HHae24 a0 TAsL de AASA
3 o eqlog s e ARt de ste54 F, ¥ A, stx P 5B A&
A7 52 & 4 Ach

Table 7 & 7 a9 19 FoF sl 54 - FARFE Al o 54 247 6 Az 2
A A5 Aol

ol & shAlS FA 79 siulAl B A - FAolely WSt Fyol TEHT vk A9
+E Hgo] 364, THRADol 1824 T Aol FHAFELG 199 FA vetgda, FAl
£ 5 A%l 0.5, THAYPol 268 24 THAFe] T AP 536 vt FoF A A
Alo]l AP F <l sfulo] et

g2 shAle E AR 79, 4% 316, FAlY FHAY 33.5, THAY B2 &
A FFA%gol ol HA Frlsle AFE & F Ak olv AT T F4s
F7b ZA7 7S J1AF o2 by sl 7] A st o] A et 538 FAS ] A A
o2 47sr}

g e Al +5AY 45, $RAF 224, BAY THAY 0, THAY 15 2 &4
o] £fA% Sk @3 ohAA R AFY siajel & Aoz AAdHA, FAY &
A £ e (4 AP Fal adlele

345 sAle 5 AP 132, R4 237, FAA THAY 43,5, THAY 140.5
2 FRA%e] wEAFRH 2~39 A el 44 YA FA A

olg} o] R ATa Y auAAe] A5 doivtn U= AL Ml
o AlubA ob-g ubsiAl o Fopy o] Aol g FFPll A v R Aow 5 YAt

53 2 dTHGe 2T alel x=Fs 9% ¥nulk ohiet A4Sl &) T4z w4
she Fateh AlAZEY 43S AR v A4 AFEALGALT L EARRI Aol AR A
vty Acts] FEAH Y dlol 7] W Roll EALY o] FTulgko] AT TEEE s WA
slo] o712 F3 sl o] ol gl= Aoz 4Lt

Fig.10 2 2 sul9 35 A% FH4A%FS Add- ARds vehd Aol

olzt 724 (A.D.G) ol 4 stalel 5 Aslm FAldl F45E AL & + o, ¥
2 #ul £k 8 (D E.F) & £Z84 (A.B.C.) ol A 04 FAlo]Fo] dejym m, §
A& shAlol ABZA(C.F.1) 9 2z} FAldl: 72624 (A.D.G) & ol 55 A&

P

e
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HA A2 Aol Fdsle AY T RAFL Y, 32 FTUAF (H.1.)E A A
Aol 4 gt FapolFol doltn gtk

ok o]l £ AFade MY ML AAA 54 2 dAA Aol AFTFREY
dgFow Qs Aol AP Foletn A}

AF= oot il (o]F, , A, 3 ol date] A =g HAEY 2xAY,
FAAE ol F, A H3 5g AT A 93 2o

1, olgaiul & % o] 580molx %2 &4 63.1m, 54 59.4mol v} AHAE 3
Al 12,87 &4 10.5°2 FHAlrF o4 E2d ol sl gkl HFYshAl AA weUs oo
( gravel belt } 7} Aol sl AA A& sl Agd o224 deo] e & 4ot}

2, ol F o] 950 mo]l . HAbs} T2 alA]l 6.0° 105.5m, FA  6.8°,
99.3m=z kA ql sl THAAE Yehde| slAldl = Z30m AHF P4AsUS) £
Aol = W £ shael s s}z =ik

3. }AUL F Aol 1,050molx Aok £2 54| 6.2 98.7m, FA 7.0°,
92,5mo]= &Ml £ ( beach berm) 4ol 4] A% ( coring) BH 65 ~ 75 om 160 ~ 170
om Zolol s ztFo] ZEAghch

4, gl F Aol 717mol Aok T2 shA 7,20, 78.5m, EA 8.3°,73.7
molw} &ju] FFel AHutA] ok-g wkspA (o] 350m, F Is5m) H2 F % &)
AZE sl et dF ez olgdow qla sulE el deludm Yedl ol: sm
of AITTEES Aoy adbfe Wifol A4S sl g7 W foe Az

5. 4524 23, IF¥UEA = YA (coarse sand ), $FEE vy F5q 2
¥ (moderately well sorted), T+ &2 AE3F ( negative skewed) A X+ mesokrutic
224 ol T4 MulAY HAYA 54E A BdFE Ao X P E] ¥
< ol 494 (High energy regimes ) ©]7] o $olod, sld]7} Al e} L3o] £ AL
stAl o] stubgt sietol o gk 4 -32-E ( winnowing ) 3 A 52% ( reworking) ¢l A2 &
A=

6. ®Ad 3% 24 23, $43 HA sk 90.78 %, 92.66 %, o1& shsol 4£2.10%,
32.60 %% &3 A2 ) Ak o] FolAl MY Aol L4l 5] ZHabs)ul ( carbonate
beach) ol %, ol &} shiaful & F2 Fulo A4S AN A% doryd A4t &
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AR, vad 2849 Tabel WAzt Exgl sidlofe

7. C.M.diagram A2 43, £ 729 s8] kg = YA ( rolling pop-
ulation ) 3 # & 4# 74 ( bottom suspension population ) ol ¢l&] ful-EHAY Ao g
T3k

8, ¥ fAke] W o] FRE ZAbE
FRL Al B2 FiAbES wE
+ A 2~3¢9 AP

9. #lulAbe = A - FAES FA A3 25 AP T aleld 53 FA
Mg o 4] W st s A F438] Al Ao AR

10, siule] sl Azt A5 HPPA AL el 7|7k AFAQA 24 - AT Yofor AR A
FE A%  domz A4 FTHATAYE TR cpydor FI AL 2AE 4
Aslop & Ao Pt

25, ALFA F AU ol FFol 73
oz qal sl 9% Ao Y44
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