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Table 1 Wave parameters under different

experimental conditions

Wl A b3} 3 KW®D/m  PEHm T
1 PRI 1:100 0.18 0.035 1.0
2 PRI 1:100 0.18 0.045 1.0
3 PRI 1:100 0.18 0.027 1.5
4 PRI 1:100 0.18 0.042 1.5
5 PRI 1:100 0.18 0.030 2.0
6 PRI 1:100 0.18 0.045 2.0
7 AHEE 1100 0.18 0.024 1.0
8 AHEE 1100 0.18 0.039 1.0
9 AFE 1100 0.18 0.050 1.5

22 XBWHER
221 RN

Wt 3T B e T8 A ok AR ELAT B R TR M YRR,
PR I 396 SR 190 3 5 30T o ZKORE Tl A7 i Ak 1% kR R AT 43

B R T A8 FEu/(emes™)

BT, DA dig b 488 7 300 386 V5 Y AV A L 3 T B LA R
Yy i is W VR ALE . 3 SR TR 3 7 (4.5 m,
8 m) i B Ab 3 A2 2R 5 1) Ca) RV 52 1) () F9 9 8
i ST 5T SO <5 T S 2L S 8ol S R N A
WM PR 5, B0 3 U Bh R 29 R 50 s, AN LI 24 K
100 s. XF T FrA 00, 73 5 U 9 A KN & 45 SR A
0.09 1 0.19 my/s Z [B] 25 £k, . AR 45 3 57 T AH L ofiz 0, Jit
TR A T A 3 s T IR R 2

F{ 0.5
v, =A%y, = <—x") v
= = ,
P H,, "

Ao KWW, T AR poom 53 5IACER A I
Y Az R AR AR A X AR A S A R ) R K
PR ah BB /0 T 2 O 00 (e 100 7) 1 A T TR
XFF O 7, L1 B A A = R 0.027 m, B KT
WK 0.09 m/s, M5 S5 B 4 9 A 800 =8 1.0 m,
WU 5345 3] 5 51 00 &85 SR X g 1) SF- 25 TR R R Y R
KN 0.55 m/s, AHEWTR TR, R, AT LA AR
TR0 AR T R A IR B R KT
2.2.2 AT N TS G i A E AL

B4 S0 T Wil 3T 5 Je Al fb ok 72 o 35 G Al
FERV IR IS Z (1= 15 s, XF W0 T & 30,15 Z0) SCFE 75 1) 3
7 a1 (A A A, 2% B I Bt 30 o BT B o e R A T 4
FH o Bl 5 G A 2 5 0 R 4, T RR TR o, IR Bl TS
PRV RSB, B R e . B =75 s B (RIET 3
LT Z), WA e HE A B, O 5 1% 2 T A 0915 e A — i
WA (B 4 2O REMEMSLLAE), s RE

— B IE E
— WREE

(1)

) 4

34 v (e 1)
5

t to: JRFRERL A 1]
fy: JoRLRELLS s)
b YeRLREILTS sJa

0 50

20

i 1R)/s
B3 L 3 76 (4.5 m, 8 m)fr B AL TE B R £k 77 1] (a) A 52 7 1) (b) 119 It 3 AeF i) 1
Fig.3 Time series of cross-shore velocity (a) and alongshore velocity (b) at (4.5 m, 8 m) for case 3
MR FIRUE IR W AE I 3 AR L0 A 0 2R B K TR R . BRI 15 s BB 75 s el Xof Iz 1 s ]

The blue line represents the filtered results. The three red lines correspond to the time of dye release onset, 15 s, and 75 s after release
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The solid red and dashed boxes indicate the dye patches driven by alongshore currents and vorticity respectively
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Evolution characteristics of surf zone eddies under
strong wave-induced currents

Fu Nannan', Ren Chunping'
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Abstract: The surf zone eddies play a vital role in material transport, coastal morphology, and ecological environ-

ment. However, the formation mechanisms and evolution characteristics of surf zone eddies, especially their spati-

otemporal evolution under strong wave-induced currents, remain insufficiently understood. This study integrates

pollutant tracer experiments and numerical simulations using the Funwave model based on the Boussinesq equa-

tions to investigate the evolution of surf zone eddies under strong wave-driven currents. The experimental results

demonstrate that under strong wave-induced currents, large-scale eddies emerge on both the onshore and offshore

sides of the surf zone, exhibiting transient behavior. These eddies detach from the pollutant patches, with the on-
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shore eddies constrained by the shoreline, while the offshore eddies gradually evolve and exhibit a tendency to mi-
grate outward beyond the surf zone. The numerical simulations indicate that strong eddies concentrate near the
breaking line, with the surf zone eddy field characterized by upstream and downstream shear zones, both exhibiting
similar alongshore spacing and eddy structures. Vorticity positively correlates with wave height and period, and the
stronger eddies are shifted to the seaward side. Under irregular wave conditions, vorticity decreases, accompanied

by a shoreward shift in the locations of maximum vorticity.

Key words: Surf zone; strong wave-induced currents; eddy evolution; Funwave; vorticity wavenumber spectra
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