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0.83, NRMSE 0.962.2 o& AH3ert dAs] & FAgo 2w Bxfet vy e s shaeict 2
obFtth &, 7t APAE 2o ARSEH AY 2 oAl 229 o] F o thsf) A1~A3 F, ol thsf
ofle AstATt 12 AT whg 270l thE BI-B39] Y- &Y 23S A8 AL A2,
Agole HgAdo] "ojaH, o] H& 1183l Bl B2 FAM) WSE, A39} B3 AMY Wiz
of et 2719 HIAE AHBAE BT & AdHh 29SS VIR of =& & 8~15719]
A& dlolE 719t o & Wi o] 9 FHEITh ZRZ WAz o, BTrE e A IR
B2 0 o 52 Qe -3 x5t

2e SRS =R

Al H/h,L/G,, R/H, R/A, F./ogH.?

A2 H/h, L/G,, R/H, R /A, A/H, F,/pgH?

A3 h,H, T,A,R,G,,A F,

B1 H/h,L/G,, (A= h)/H, F,/pgH.

B2 H/h, L/G,, (A, — h)/H, A/H, F,/pgH.2

B3 h,H, T,A,G,, A F,
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(sigmoid) T2 AME-sIITE Al E 8k5 0%, 2
S 15%, B7F 15% = w3sto] Ko et al. (2022)2] A}
= 10770 7570, 167, 16702, Lee et al.(2022)<]
Ahg 7270 507H, 1170, 11702 VRe4leh

AE OIEF,

E 32 9l AFAIAET 2] [0ALH NRMSE

£ 71 73849 Aot A vepd Aoltt &
3.2 2F M Y JAREG B e g 9 A5l AHEA
ABABLY o 5ol ARSEE AR &2 H7F Abgof tigt Zlolth. Ko et al.(2022) 2]
Aol ufet Eehd 4= o™ (Bouthillier et al., 2021) Ag 2 53 LdofAl= A39] ¢S 450l 7t
A5 ol vla] B BP0 st Bk Al G Sesilem (29S kB 4 1UH), FAk
o] thgt gutsl Adso] A5k 4= th(Alwosheel et 2 49 A1t A2% A (1) Et} /4% %B
al, 2018). ol Ajgtel 2R P A5 E Jlefet = HRUTh Lee et al. (2022) 9] AARE 753 24
o 3 2YF PREHEsll kE S R B 2 A 23 2% [0A7} 1.00, NRMSEZ} 0.07~0.09
Ars zAslgon, A8 7297 Balst 0 2 u]$ 025} o) uA g A=s gt
M) tlolel AERIE) el H5& B7kte & ARstd 38 AP Ko et al (2022)3 &
Th 2 23EE =T o w2 20070 Al I0ASE ] AR THE g A ASsto] 259 Al e
NRMSE H#3ks vlaste] 24 L= 5 243t 7 20 A7 i oz EA%L.
9, FFEAE WA ARSI Alsof ulE mdE FAY ASE A 5 &7 299 A
Ao UAEE SRISIITE L& 4 8~1570 H9l & I8 49} At o] Afol® AL 4 1570)
oA A5 Aole AA] ghot 58 Belo] LE 4 9 o] 7MY 531l Fald WigE A
of WIZFsHA] 932 A& UEpsith. AT A2E NE AR E 153 PR A
olgf3t HH & Fall F ol talldE Ko et o] A5t vhd, 219 ez FAHE A3E 9713
al.(2022)9] A%, Lee et al.(2022) 9] At5, F ARE $4¢ o5 2 FAIGIIT SA4H o ® Fab
S A7 Dol AI~ASE HEe I RS, HeE ARSI 4 a9E Al AR
F ol thsiAle #AISo] o]F017] Ko et al.(2022)8] X HHE €% & o] T AZHA, A5 4
Atgol BI~B3E 243t 37l B 753190t 7holn A& R Aol = FAAsE Il A]
H3.F 0l CHet 7| = A QI3 MAY HHo| o X Hs
o Ko et al.(2022) Lee et al.(2022) IR
I0A NRMSE I0A NRMSE I0A NRMSE
Ko Z&l4 0.84 1.12 - - 0.75 0.98
Lee B4 - - 0.94 0.39 0.83 0.96
ANN A1 0.97 0.40 1.00 0.07 0.95 0.48
ANN A2 0.98 0.36 1.00 0.09 0.98 0.27
ANN A3 0.99 0.26 1.00 0.07 1.00 0.14
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Case Al Case A2 Case A3
& Hoood 3L {E02F) Traringevakistion & Koo @l {2023 Traisdngedaldation ® Howl ol (2003 Tisisisg=vabdaton o Ll
& Koot al (00T Tsng . # Kol sL{0T, Tesling Kool @l (2003 Testing
Y R o 3 T —"
: : / f A
Rle g L] ;
=3 & B 4 o _q % a 2
oy i . _-"l‘ - . ey . . . . E- 2 -_\
g . > .. Ly g - . ot = r
W ol o 4 W’ 2 '*‘}". o ;"
I"’ L] 2 - - 1
E‘ " NAMSE + 8,48 ﬁ » NRMEE = 027 L2 loamim
a 2 4 8 8 ¢ 2 4 8 B . : 3 : i
F,jogH?  measured F,feaH: , measured F, [kN] , measured
J% 4. S8 REE A QITHZY BU(AIAI)] F,, ASZU 0152 bl
Q3] AH EAo] WAdste] o5 dso] Alskd NRMSE 0.94) Bt $-sl9ith. 7]1& ZPAI A
5% Sk, Tt AL} A2 E%‘E Yl Zgho] 2 HleIA QA HeEle Saslsige
Q71 BPAETE T £ Adse U JA3AEE BEE A AR HelolA AS
o} 71E& BPAE N AY iZioﬂ E3l=lo] 1 g el & oSl
olo] Aol A 8eh7] ofele W, gAY
zde 540l Az T 4 Aest EAE 4 5 Wieat
Fol= B U2 o & A eE AT 2 oA Ko et al.(2022) 3 Lee et
al.(2022)9] E|RBAY A5 E Z&3ato] AL
4.2 TN StEH X oA F Al SQFulS A AR 28 o F ¢ 5)
F & 50k BI~B3 299 A¥= Od9 5 74 &8 3 F § F4sk= Adealdd 29
oF 2} Al 2] I0AE 0.95~0.96, NRMSEE & 75313t A 9 A1 8 23
043~0460% JHWS 2o W 2ot 2 2YFTY L& & A7, FARIE £
A ggrom 2% Al (2)of o3t AF(I0A 0.76,  200719] HlolE] MES o]&a}o] Ao W vl
2 © 0.2 .
Case B1 | Case B2 Case B3
e 82T Trabsang=vakisees A R 8l (B Tearang+abieton & Moy ol i HEEY) TrainiagsVidtaben
& Koot ol {300 Tasting & Kowl ol [7003] Tesing ® Ho ol alE022) Tasiag
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:5: e B ar ¥ o £
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w' . [T T :' - ad = 38 L - [-TRT.T ]
MRMSE = 3.41 = . - | . MAEE =028
o 05 1 15 2 o 05 ' 15 2 0 005 01 045 02
Fm.'ng: , measured F,/pgHe , measured F,, [kN], measured
2l 5. Ko et al.(2022)9] X2 2 73t I3 MAY RH(B1~B3)9| F,, AIZ243t 0IZ2k Hl
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(whitewater edge)
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Figure 1. Geometric definition of surfing wave parameters. The peel angle a is defined between the
unbroken wave crest and the breaking crest line (whitewater edge), and the ride section
length is determined by the along-crest breaking speed.

< w2k (alongshore) &
HOFZ £97F 22 oA ¥
st iz wEE = _EOIE}(Shepard et
al., 1941, Journal of Geology; MacMahan et al.,
2006, Marine Geology). ¢t AF=(sandbar) At
olof Ado] FAJH sHRIIA= AlF flofA]
7} ghds| WAYsto] 907 Asstal, Ad +
ZrollMe Szprt ofsto] #917F A fAIE B E,
st AdS B3l AFTHCE Q= wAL}
A "tk (Haas et al., 2003, Journal of Geophysical
Research). ©]¢H79] 442 Ivbyg o2 0.5~1
o]t}(MacMahan et al., 2006, Marine
271of Wt 2 m/sE 233t AL
6w (Brander and Short, 2000,
o] olutolo] F ot Hrgko =

m/s &%
Geology), oF
HE HIE o]
Marine Geology),
Agsto] s|PA o] ojEfe +Fo & BTt
It (Dalrymple et al., 2011, Annual Review of
Fluid Mechanics).
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al., 2012, Journal of the Korean Society of Civil
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ol 7+ st} (Black and Mead, 2001,
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(a] Classical rip current circulation on a barred beach
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o] QIt}(Ranasinghe and Turner, 2006, Coastal
Engineering). 5 FEFIAE Narrowneck
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(Jackson et al., 2007, Shore & Beach), ]+ &
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QltH(Caceres et al., 2010, Journal of Hydraulic
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(b) Boundary-controlled rip around a submerged structure
incident waves

fip current fip current
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Figure 2. Schematic of rip current circulation: (a) classical bar-channel rip system with feeder
currents, rip neck and rip head, including the secondary recirculation cells near the
shoreline; (b) boundary-controlled rip currents around a submerged structure driven by

wave setup over the crest.
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