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The Observations of Longshore Currents and Nearshore

Circulation System in Haeundae Beach

Byoung-Chul Jung, Hyo-jin Kang

Abstract

Longshore  currents  and  related nearshore circulation  syvstem  have  been
studied by measuring the shore-normal and shore-parallel components of wave
orbital velocity using an electromagnetic current meter at the Haeundae Beach.

Breaker height and angle with the shoreline were also measured to examine

the validity of the longshore current relationship, v, = 2.7 u,, sine, cosa,

proposed by Komar(1976). The rate of littoral transport of sand was calculated
from the measured wave conditions.

The longshore current relationship proposed by Komar(1976) was compared
with the longshore components ot the measured mean currents, and it was
found that the relationship could predict the longshore currents reasonably well
at a beach without anv bottom relief.

Longshore currents were flowing westward at the eastern part (in front of
Paradise Hotel and eastward at the western part (n front of Glory Condo)
with a possible rip current at the central part of the beach in March and May.

However, the currents were much weaker in August and October. Longshore
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currents were generally flowing eastward at the western part (in front of
Glory Condo) and a weak rip current was found at the eastern part (in front
of Paradise Hotel).

The current patterns suggest that net westward transport of sand occurs in
March and May, whereas a small a amount of net eastward transport occurs
in August and October. The observed retreat of shoreline at the eastern part
with a little advance at the western part also suggests that the overall
westward movement of sands at the Haeundae Beach. The shoreline seems to
be retreating due to the loss of sands by the rip currents along the beach

even though the beach has been nourished annually.
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Sge 2YR 5 BE] Aot w42 xvIY AR Wy Y 5
A AR 44 (Marsh-McBirney Model 527)& A28l 34 x w3e &
o] il A AE y FFL Ao FAG RS SAHINAY. F59
FAL A4HE AHESte &A1Y A F(probe)7t s A uleol A oF 30cm A
o Yol Fo|EE uAI}HLH, &9 =4 HF(sampling interval)S 0222
Z A 15834 A48T F3E 7452 UAE A3 iy o dFeA
A Fdg AFEHAN AFste AgAAA A5 E EAsEd AHEsIA
EXHE AE5Ase AFHAA 4 A2 oy 2"9EHS EAFHeH, &
EY B¥L FJiAsHoez HPF HIFXEZ A7 Sande-Tukey algorithm
& o] &3}y Fast Fourier Transform$ A}-& 3} th(Bloomfield, 1976; Otnes and
Enochson, 1978).
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AArEATHU. S. Army Corp of Engineers, 1984).
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el JHle gbN-S oF 15 ~ 20m 4k

Table 1. Measured current velocity and parameters of the surf zone in March, 1997.

Station qu f‘urrc;{l = I3, \lw\ current Breaking
N, velocity (em’secl - velociy (em/see) wave Breaking ~ Water
Cross- Cross 4 angle(” ) depth(em)
<hore Longshore Fore Longshore height (cm)
H1 -133.00 =72.00 o 130.00 107.00 01.37 27 63
H2 -99.00 ~106.00 6.50 6.80 37.00 42 63
H3 -101.00 -108.0 6.30 6.70 14.00 42 76
HA -102.00 -109.00 £.30 740 39.00 31 66
Hb5 -103.00 110.00 5.40 7.20 1100 30 71
H6 -0.80 =091 213 2.35 2.00 ) 68
H7 3.30 0.25 29.85 785 13.00 10 74
RS 111 -0.65 26,22 13.12 9.50 22 62
HY 0.91 1.81 16.61 23.29 6.00 31 68
HI10 -1.11 0.21 2513 7.11 10.15 11 70
Hi1 0.51 0.06 2205 6.79 3.00 b 62

Table 104 @ajekxe] 4=2xlak A ¥ (shore-normal component)ell @k - 2:0]

A ez oellorost A akis & ik lonshore current)S VFERUIGL, -9 9)sfil &t

o irloffshore current)S vhERYF TR ek gjobale] weguralk A X (shore-parallel

component)oll thék 5] v3s eEo R Ty 119 UERY o, -2 Ao
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o Z2¢ ZE GREBAME AY 0o 77t AE E 5 ) #etAe 3353
W 48 B gelgdoels 9 AER B IZA oF 100cm/secs 7HAI L

A Mz ZeiZte A & F I, 48 AN F552 A9 09 7]'77P-r‘
A& vehdo, gu4e selgels sde] FARA o 300 Ax9 4=E 4
o

23 A 228 ZE GREAA 10 ~ 15 FEE Yz I

390 EAI F&EELS Hguols Td AFREAN F3 5Fo] EAS F
2o Zxe AW HIIS oy 530 2T o] AL FaelH BAFH Qe
AAY seriols 3d FFES Jauvt v w3 mbN ded] o fEd
55 3 vy A AS B 5 v 22E = 49 #uEo] drolx
sdo s wfg 22 FE dElL o TEES £F g 52 A&
g+ 3o

390 4% F5A2E 24 Aol AN AxASH g8} AFA (trend) &
AAGT sl o BAR 259 olUA 2HERL BAs) RW, Fehriolx
5ol Zze 2% AWRRG Ao U FF]

39l ZAHE fF&9 oYz 2AEHL M FA W FPF W
oM AAHOZ 013 ~ 0.15Hz ¥4 F peak’t YEFLIL loew 7 B 31

Tk 021 ~ 0.26Hz 24 Bt} 2L peaks Yetli vt

2.54 #5 43

21 Yl}%
s5eel f4 BEE 89 AHAA ZARAL £ 34 FA T IF
0 Holon UReH, B FE GYEANRY FaATls B9 P¥Eel AF

7tA] 48l A F(beach cusp)e] & 10m A2 EA3AUY. 7999 22 3z
tolx T GEEAME 40 ~ 50m AEF L, 22 & AHFAANE 30 ~
Bm AL 398 QAT T3 715 o] AMAIFTL skl HPsiA &
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Fig. 2. Current velocity of shore-normal and shore-parallel components

at the station No. H6 in August, 1997.
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4o 2] Sepghebh whel A backwash sl

Shepthol 4 mel arel AAULOlA HHU fgol slbalel FAEY e
e Ao s o 15%8] F R sulel direbiz A& ¥ & sl
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ols) sl eto] el oli dlwlel ubchol A breakeritHEH H 4 e e wdd
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wrapo] G4 Aldiol Al vpepubar Qlck, slekdel e pe} & SR

Mol 4AE wael & AR gel o 15% Fvlel dgel wela o
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Aizel ek sfokalel 44
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16 5 peak7b 0.07 Hzol A vhepskch 47 1< 001 ~ 004 Hzol ohvl = 7F 4
Tulo) il 41S Mo gl

sot Aol e el ko) ouf Al s EE G w7 opeakis 0.07Hzoll A vhepufal

15Hzel M 007z g 7o peak7b HQIUR o] 2 oF 7(= 17 0.1 Rl 5]
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2 Skl HZst 2 Qe A9 ol x]7F A < (foreshore) S oAl 23ta &)
Gl FYd WFo s AFE YA )9 po &l <t 3}t (edge wave) Aoz
AAE T, 59 et iF2 34 TAY st = Yaba 3} <t 5} (standing
edge wave)7} A=A 9 M BRE sitol A BQxbe udursk A
e #53H nodedl N LS50l 714 AT antinoded] A = THLEEo] 7
ZoB g oo A o] HF(rip current)7} A @} (Komar, 1976).

8del #EE F&9 oy 2mEPe WP 007Ho + peakE e
Wi ek meba 89 w3 ZA] oY 5230 Soloq 9= HA k= oF
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41099 #4283 A%
4.1 93
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HFE SSW g A sz Hasa ARo HYude T galrie s &
g FFEFol F 20 ~ 30mB 2AYY , 228 Ex a2 %E 15m BEZ
Btk S e 20em oluel g
AR o™, shetiol s 9 & R AAAFI Estn ;aam.
Hehriols S HURoA s 2y WA AU FAwy yRe o

frdel AFol oF 50 cm/sec FEZ BHAY FYL o)ToN Frem
A

T 9E RS % 5 A

228 TE F29 #4852 R A5EL Fajrio)~ sdo Aue] 9%
S e BHEY HEET A FAG FHE Boln Yo sjetue] 2=
BHe f5 JREL o 629 #718 AT S0emfsec] WES A7 FEe
€ A1 2lE Ae B £ AT, A BAD BPY F24RE 25} oF
T AolAR AL Zo) ANem/sec AEAA FE £FL ahn U}
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fostel whsgl A dbe] g del gl ouy 4] satiigle] R peakis s Qb Alol
Al ek mbel g bk ol A 0 1T Hzol Al vhrbrksr ol oo slQkdel 4zl
apolf Al e vhis 4B peaktrol 016 b 0.19Hzel A vbeiefar 9lond el Qb Ao
Al ol kol 21 0.059F O17HZl A A0~ peakis-S- W 40 2l upepjol 2 ¢
ol gl Alskar glis A E e 5 peak”7F O11Hzol A vfekebar 29 peakts o
016 ~ 0211z 4ol o] W el

apap Al 109tell 3hEEh %0 oF 9ol v)ib v glabudel oA wbagyl
oy On AT Rl aL bl Al gl wbake] Qi uh 82 Q) Abatel] of sl kAl Y]

SPAbab bk R sfebabal bel WEE D J- 0nl o) v

1. st o] of 7t o it QlAbel iz sbol ofs] WA ¥l AQh5f
dpy- Mol sebalel ghwsl el A ks o i Aol o 7ha o] F A & ote
Horskyl o] wpnhiiz sliebslel el gitel ek s W v(longshore component

of moment flux)ah A wlat prlefo] Al 2aagf ~efar sFi-

gl e e)Ek whe) -

Gabol qleol ehl bk Mol d ok sfghilel wale weres W sl

O

oy ol vich(Bowen, 1969a Longuet-THiggins, 1970a: Thornton, 1971,
Gralvin, 199D, ol &l =0 slfob ol s s shAl & riiz Qighgriz sfob Mol A2} 2}t
iEookvk wlolnd eisfolvb o vl wivk il Tyl Q19biris 71ak e (surf zone)
el 41 s i fl vl Longuet Higgins, 1970b; Komar, 1976).

lebgre]l - wble vk WAl AE el otk feb a4 o s
bty ol y-i= bl dup i apoll whel e A epr]ofo] Al o] = at Ma sfot
HUoalgl el Al o] aberis o i)y Komar(1976)3 v1abele] Ehite] f4( g, )
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un = (ST A\ AE A A S

A2 dFE 44 8% @3 Ay 4849 A8EY F dA}Ee AHE
BoF 3 oy, e sidMe] o]fx Zxrt o 455 oj4o] H I @z
o3, A=A 3ol HAQALF(longshore bar)tt TR 7| (trough)5ol & FZo] 4
A &2 AN 7 Z AEE £ AvHKomar, 1983). AXF 715G el
AA fr&o] AUFs Za sitAn Mo
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vz AGE&L g3 Zo] Aaddd(Eaton, 1951; Longuet-Higgins, 1972; Galvin
and Vitale, 1977; Inman et al., 1980).

P, = (ECn), sina, cosa, (3)

il
o

21(3)3} ol HHE POl Wi Komar®t Inman(1970)2 % #&2 3
g o 2 E A 59 245 %0]%E & (immersed-weight transport rate) 1,2 933

Zo] F3A .
I, = 0.77 P, (4)

9 A@e Aol s VHE HHBo] oW YRIEA oFHE W5F

g olF &S Jet glor, o] A8 MYRI(quartz sand) AR K3 o
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Longshore currents (v, ), em/sec

T T T T T T g e A &

0 10 20 30 @
Un 8in o, cos g,

Fig. 4. Comparison of observed longshore currents and predicted

longshore currentsifrom Komar and Inman(1976) longshore

currents relationship.
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