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Characteristics of Wave-induced Currents using the SWASH Model
in Haeundae Beach
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Abstract : To simulate a complicated hydrodynamic phenomena in the surf zone, the SWASH model is used in
Haeundae Beach. The SWASH model is well known as a model competing with the Boussinesg-type model in terms
of near shore waves and wave-induced currents modelling. This study is aimed to the detailed analysis of seasonal
waves and wave-induced current simulation in Haeundae Beach, where the representative seasonal wave conditions
was obtained from hourly measured wave data in 2014 by Korea Hydrographic and Oceanographic Administra-
tion(KHOA). Incident wave conditions were given as irregular waves by JONSWAP spectrum. The calculated
seasonal wave-induced current patterns were compared with the field observation data. In summer season, a
dominant longshore current toward the east of the beach appears due to the effect of incident waves from the South
and the bottom bathymetry, then some rip currents occurs at the central part of the beach. In the winter season, ESE
incident waves generates a strong westward longshore currents. However, a weak eastward longshore currents

appears at the restricted east side areas of the beach.

Keywords : wave-induced currents, longshore currents, rip currents, wave breaking, irregular waves
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Fig. 1. Topography (left) and bottom bathymetry of May, 2014(right) in Hacundae Beach (KHOA).
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Fig. 2. Wave rose diagrams in Haeundae Beach, 2014 (winter and summer).

Table 1. Characteristics of seasonal wave in Haeundae Beach
(Winter, Summer)

Winter Summer
Height (m) Period (sec) Height (m) Period (sec)
H, s 2.50 8.60 3.00 11.20
H; o 1.52 8.32 1.50 7.48
H, 1.05 7.35 0.96 6.33
H, 0.64 6.24 0.59 5.33

s,mean

<€) ESE Al47} (62 ~ 8€) S AL 2] vl=to] Auj4
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13 Jd3 H, 5, B9 H e 2 200 S8R F715
ekl on oEse frolske) Aighow HPskct

(Table 1).
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Bk mEat, gl B dvke xR0 Wit £
AP bkt o] Al7]els o] At 285 7]
o)) wlel mlEZel EAIZ Tl el slapirow of

F5E ddo] 5% o2 Arg ) Do et al.(2015)9]
B4 Holi42 A7) S2A1FedAM #5713 5 A
FoutuE 12 m AR 4452 + 20 cm/s ©|UZE &
zgoh;].

SkA|(Fig. 5)°] 359% B ZAlol fluxe] ¥5A]70] &

A9l tha ztol7} Qli= A o] A7) w|EZe] EA7F ¢k
FEo] L IF|elA] BHo] Erbsste] WAEE Zlo= 3
Tt sl #5433, SIS v ESeA elaieke
2 olsye Aow vepston st ailrSt Tl
A Qe = o] FEHE Ao 2 YERT Do et al.(2015)9] &
=43 A9 9715 S2A-HA #5710 F Ao
9yt 1Ll m AECIRoH F45E +20 cm/s OJUZE =



SWASH 535 o]4-3t sfltf sil=2-42] 3ilF 543 385

@ SPHINX(TISDOS)
*  AWAC
W Agwadopn

(a) Currents pattern (time-averaged)

v Ty
- l' Yr\‘ 3

o L
e N 1

I, \\ \ — ll'

1 7 [} ), U —

I\ ) N /

1 ‘.‘ 1 S’ g
Y/ J

3\ /

\~_—/

& | SPHINX(TISDOS}
WAC

» N
W Aguacapp —

(b) Sediment flux pattern (sum)

Fig. 4. Observed currents (left) and sediment flux (right) patterns from SPHINX, AWAC and TISDOS during the winter season in Heaundae

Beach(MOF, 2015).
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Fig. 5. Observed currents (left) and sediment flux (right) patterns from SPHINX, AWAC and TISDOS during the summer season in Heaun-

dae Beach (MOF, 2015).
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Table 2. Numerical simulation conditions

Summer Winter
H1/3,max =30m H1/3,max =25m
Waves Ty /3 max = 11.2 sec T\ /3max = 8.6 sec
=S 0=ESE
. Approx HH.W. 104.4 cm
Tides MS.L. 522 cm
3.0 km x .0 km 2.0km x .5 km
Grid scale Ax=3m, Ax=14m Ax=2m, Ay=2m
(1000 x 1428 grids) (1000 x 1750 grids)
Time step At=0.04 sec At=0.04 sec
-
Friction cr= --1-/‘%
Coefficient h

Manning's roughness n=0.020
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(a) Wave crest line pattern

(b) Wave height distribution

Fig. 6. Calculated wave crest lines and wave height distribution during the summer season.

(a) Wave-induced currents pattern

(b) Velocity contours

Fig. 7. Calculated wave-induced currents and velocity contours during the summer season.
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Fig. 8. Calculated wave crest lines and wave height distribution during the winter season.

(a) Wave-induced currents pattern (b) Velocity contours

Fig. 9. Calculated wave-induced currents (left) and velocity contours (right) during the winter season.
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