SRR Mg TR R UE (2003)
145, pp. 216-221

Aol Qojr] Ffratell mAE FF7] 2] 9%
Influence of long period waves on sediment suspension in the surf zone

Az FlEg
Seung-Ho Shin' and Yoshiaki Kuriyama®

1.M &

B Aol Az A wgd AFride
Anie) Aol ARl Yol H=(mEME |
1992) &, #9u o FAEAY & 98-S
o 2},

A3 e BHA w2 AF0] ¥WES I
= AL mgEme(1983), B $(1985) ol
o9& dAxjojr FZHol 9lrd. T3 Beach and
Sternberg(1988, 1991)E AF7|%7t 2ed w9
Aud W BEHAL BEF FFH7r gEsiA
ke AL wE 374wl & YehiE AL
AQsAA FF7lge] 4 s HF(cross
shore direction) A} fluxe] H3fo] Fuly A
Ho2RE Folo o3 watdg A AT

Aagaard and Greenwood(1994a, 19952)t% 7]
FEdo] gl HFAL BEHL Pt EA
AFoMe FF297 d& BF FEA A4l
A B4 5527 FolAE A did & AF
AME AFE7H7 L FY F5U AGAA
B4 527 FolXleE AL AAstn, o 94
o2x AFEII H&o] HUAL o|Ry FEN
o] ul(anti-node) & sl ko] QojMe A&
o] AX 7] wWFolgtn FEF3U.

FFr)vtel Zzbe) n ARzt T sy

Nakamura(2002) 7} Z5719] ojs] 93 3
aol] o3t st W3 ZEo) FTHE W HAo|
fratn &L AASGEY. =g Smith and

4z o rir

Mocke(2002) = AF715te] BT & 9
7F ol g o A mrh AsEr] A9A4
Ak7t FAlo] ggog s Hdo] & A
& (| 7t Adel foldtA =] WE
AR BfHFgo) Zojdgn F23H5

Osborne and Rooker(1999)E 39 A3t (swash
zone)ol A AA #EE P A w=7F F
F7159] 137] WHolA 2709 peak & run up T
run down*| ol peakE 7} A 28I run upAl Y
peakZ°] run downA| 9] peakol ¥F IA HE 7
ol L& WHT.

Shear waveol €13+ B GA}L fluxoll Hsirxs
Aagaard and Greenwood(1995b)7F ItH¢} T4
kol fluxE BEF Ao wEld, Miles F
(2002)& <AtFot Ao fluxE #HstR A
on), Miles 5(2002)& o] AZ AXF 7|4
o ARczn F23txn Ui, FH Aagaard and
Greenwood(1995b)& st Waa o W] &
B fluxE BEF3A24 Miles 5(2002) 23
urako] fluxWHe #EE 3 ek,

ol9} Zrol Ht) o UM AP EHe
A7 sto]l @A dEiMde 2 7 A3 £
FHAAT A FFo v FFrige 43
o dsire ofa H#ysA R FEol €.
waty B dfeMe FFr|FEAvt 29 &
A A g Hel glojr BHA TE, 5,
F99 dx #AEHL ANsn FF7IFERL 49

o oM AR Rgel WAL FF7IH 9%

1 AR 3ohEaslEd T4 #%5F(Littoral Div., Marine environment and Engineering Dept., Port and Airport
Research Institute, 3-1-1 Nagase Yokosuka 239-0826, Japan, shinsh@pari.go.jp)

2 UE AuhgEr)ed T %4 FE(Head, Littoral Div., Marine environment and Engineering Dept., Port and
Airport Research Institute, 3-1-1 Nagase Yokosuka 239-0826, Japan, kuriyama@pari.go.jp)

- 216 -



2. #ix| BEe e

?li;% 2002} 29 139 05:40706:200] ol%
Elsg ek <1<t Ibaraki® Kashima 3l 4ol 14 &
Hazaki 3] %k 3 5 A} 4 (Hazaki
Research Station, ©] 8} HORSE X.7])olA] s H L},
HORS:i= A7 4279 JI2E 7} €32 B354
A o 99 AAK2 Fig. | 2 Photo. 19 # 4]

=
skl

Oceanographical

|

A

Pacific N

Ocean %

Kashima Port

Fig. 2= 15 9128 dd=e 37 L}E}L‘g

ol®, Fig.3& A%7]9 B B

. F A5 AHAeE Y Aay 1§
-

A (#a O;LL_, H 10cm T,

F R oz BE A™elA 47 %HE v
A ALl 29 Ao AW A g@e w
onz uwal #AxoA] AHE HAFSYA
0478 gl BN s Ao
TR A FEAS EY Age Aw %
W 2oL} o]-zlo BE G589 04 dxte] o

Y om

ol ©]gh bias7t EFE] 90O MR, Aagaard and
Greenwood(1994b) 9] <+ ‘:’o"‘ﬁoﬂ L@LP biastF Xi]
Ast k., FAReRE 7Hzhe
¥ oHgA e W = 10%9) l—gﬁ"% 0g/l 2 ’S
datar 4 HAQtonKE SeElzon wWaésgl
t}. Fig. 43z ol¢} ¢&
AEG Y {AL wme 9,

oo Lhebdl Aoltt,

] Seaward
A4 =
A3 : Main measurement
point(C, . u, v. d)
A2 @ : Auxiliary measurement
points(C )
Fig. 2. Array of the main and Auxiliary
measurement points.
» Main and Auxiliary measurement points
E
=
2
]
-
&
[$3}
“a 50 (00 150
Seaward distance (m)
Fig. 3. Beach profile showing location of the
measurement point (Feb. 13, 2002).
20
TS
= Lo}
65
o T
_ 20
Z 1o
£ oo
20
= 50
=
@]
0.0
1200 1260 1320 1380 1440 1500

Timels)

Fig. 4. An example of time series data(upper;
surface elevation, medium; cross shore
velocity, below; sediment concentration).

- 217 -



3. #7Al sk djojeof| Z&E OlF
(g}u.)gl ek

Fig. 4o  AAlE E{ALe] & do|Hol:= F
#E AFGAA FR3 Al o3 AWt opy
gt F #E AR o]el9 AHeA {3t o] F
(i) Eol & A 93 A TFgHol &
7HgAdel ok FAE F #E Ao 9ojAle

2o FGgs AR WA g Ff{3te oF

ol & noise 2 4] 283},
B AT oleg o] Fe
3|

_19]_

gel chaw ge wh WHoR BE el
$5ab ¥ dolele] X3E olFe J¥e 7
E390,

Az, F 25 AW wz w5 AR Ael

A =)
HHAL H=3F cross spectrum 31418 33T,
Fig. 5v + 5 A x“’“ o1l AH 10em ‘&
] ) =]

%x% cAghfe) FRET

#H55 2
HZE @& A4 A2, A3, A4 AR glojA e AHH
30cm AelA #H5E HE8A RS #A

W= A= 0.45m/s9)
P -E9 e (Fig 49 97 71&)eg2 52

= Aol A PR

o
oy
N

)

lo
o -

o
[o3

19] T BE A A vehEe F
HlE A 7ERFY 5.5sec(2.5m/0.45m/s)olck.
9 sk Az R Fig. 5(d))a BH BF
% A Hol AUoAe] R/HA wE} T HF A
Ao HHAL wEepe]  ARRle BEE

5
w
@
A
=2

B4 90 oo X oo X koo

41 J
i

oy 2 @ 4N Rl

=

j2} pick up eventE T

of
g g Algdelds "15&‘5}0‘1 o] ¢ <
& FAENNA -4 F-7AE2) pick up eventd]
9)i= Jaffe and Sallenger(1992)9} #& Walo =z
T F-fA 52 + X202 0 o9 @s
Edste THE BHA TR g o4 w@Es o
eldlE stube] d&ste ’\H_% 5 eventdl A
stdom(Fig. 6)., Bx #EH 2 Hd gloiAg
7t event?t F 3 A HANA Y evento] -3k
qRe YESGG. PRoRAE ¥ 2 HE B

Ao A BAE 7 event?] peak A Zbo] F

NAE Faboln) A7AE mslA & A
% AHol g F&E o]&slo] o|FA

gk A =4 AlEdel g Pt

&

=&

=
1& 3t

gk
oo

Ny

-

190 g—r—r—rrrT Ty

0.01 } -
oo S ML
g osp(b)y Moar T
s - “s
g 06 . MoA3 _
E — M-A4
= ———M -
[SEN IR
0.0 F————rrt ————rrry
0.75E(c)
B O0S0F
S025E
=000
Z0.05F
a0.50E
0.5
-1.00
(@) e PN
TN 7 A\
)

N

Time lag (s)

.\\

100 : .
0.001 0.01 0.1
frequency (Hz)

Fig. 5. Cross spectrum analysis of the sediment
concentrations between main and auxiliary
measurement points, (a) power spectrum,
(b) coherence, (c) phase, (d) time lag.

R

o0
3 Evint
40f
© be: end
k- 2 . Cio
. o A ;%%\’\MVMM }V!

1220 1230 mn 1250 1260 |27o
Time(s)

24

Fig. 6. An example of the suspended sediment time
series showing definition of pick up event.

17 32 A Bdolde XdF & o
24 —7F i’i% Ao 6HA event?] Aol digh

A FHe Adg AN Relt. FALeR
A event®] peakAlZ} Z AU} £
Astm, F BEA PN slzzrge] A

2]
73
~J
0
0

2 Ao FH(une EUR 3o ¢
AT AlZpo g olFAA ARt wet 53
plot3I% 2™ (Fig.79] 74e-dl A&
Foeled 2 OAIY, dEoR F
event 62] peak AZHE 7}|FoF 3l 7
Aol lotA] ek Azl w4

L)
R
ks
2,

>

lo

m
e

2

N

\_o

o oofN oLl ol ol =@
JE" 2
g P
1o
]
Y
mlm

=
BN
‘-‘H
_11)1‘

- 218 -



4z9] event WA A time lagE AMEAT
(Fig79] 2 9 W9 3R{A a2). IH, 2
BEXH AR FfAlre Ho ¥ 50emE
SRk HRElY ol BAAL BEAT BRA

T

TEEA Y s HE JHREke, 9 F - // ww
HozRy @43 A Yol A nE V= Event 6 :% ™)
4o} W s0cmoliel ARt FAlo) ame] Az \Wz/
o] FRzZE BEXH YoM Z event peak ol //V‘»;W
W time lagol W2F A4 olF FF ey S \ P
of EAsts o sel 13 WASAT Fig. 8 s Y
olg} ol 14 AEHE BE B W 7 event A [
& 2% shiy 2dTz FY o)y oz \€) sy

oA olf AR Az F wx Agg ¥ L[ RN E@;;;,“;w/
A FEX 2 event A2t A XA AFA \,*\ :’ oi :.v)/ —
@ AZe zAsd 3 B2 Yol BEY ¥ \eeptTem
4 $Eo] i olFe L Yoz AR L A e e R A
STk, olgel ABTREY F BE AHAN B
€ 82709 event 7HEHlol A o] F 9] 4L Wk
< 7HsAol QUE events l4/foln ol HA 9
oF 17%) AFFE LA}

o] F 71RY HEC o5 B #AZ) 3lojA 2 #@aslo] o]t oAM= A dHolHE Al
BEAE B9 olfR2 A FFL v o 23712 skq .

Fig. 7. Tracing of suspended particles according to
velocity in main measurement point.

o 100 200 300 400 500 600 700 800
T@z T IE— LW 11 o N OU—— Y Ot | -
|6

Oﬁ Ll Kl

A2 i ! L

A3 [ T

A4 1L 1 L I

800 900 1000 1100 1200 1300 1400 1500 160¢

As I T l l T [ ’ T L T T l T T
1600 1700 1800 1900 2000 2100 2200 2300 240(
Time (s)
Fig. 8. Time series of sediment concentration and events(M; main point, A2, A3,
A4; auxiliary points).

- 219 -



4. MEe| B 7ot HF7|utetel 2A|
Fig. 422E 9 ¥F 2 #% & oA
F57) ol 9%y A FRAL w20 %
gHog wolx U AE B +
FAb w2 9, WA g {50 HE
power spectrum 2 F-fAF TG WejE wake]
&, F8A 529 4919 coherence, 94S Y
el Aolth.

=
>
3

T T

C(g%/®) 1

=Y
vy

v(m¥s)

0.001 " 001 Y
frequency (Hz)

Fig. 9. Cross spectrum analysis between sediment
concentration and cross shore velocity,
surface elevation, (a) power spectrum, (b)
coherence, (c) phase.

FAY WA W FEHoAME 100sec BT
o ZF7] ARl daf AUAZ A Yehg
A, FfAL FEoe] d#dol 2 AL 2 99
77 AR A Aol FHEYG. F&FH Fi
A FEotol ATE B 6lsec(0.0165Hz) ol A
FEol x3, FA% FHA v e A
§-E 32sec(0.0311Hz)ol M o] #A Yeht
Act.

o]

E F94E TG 257 100sec®) FF7 ol
doje 49 WE AYEHY §4 WE
2¥Edo] M2 uigle ¥, & F£9 WHE9
2¥Eol FUXE 71 W & WEY 29

=Y0e 3238 A, doz 49 WEY 2
A=Qo] F2AE A W 45 WEY 2uE
"ol SiAE /A ReziE FFUTE0
R LECI T T

& HES A4 w29 #AE B, 4
Z}2] coherence’t EL 6lsec HINME 49 W

Fol F2AE He AozRH BHAHAA
H(node)o] HE FTEIDI Y4€E Foz Als€
.

A&stel Ad Ff9 A4e& AEs A
6lsecE Abolel T 407 100secd] FF7] F& 4
B AR o8 EUZ 4087 USAE
zero up cross'Hol] ]3] &3 eventyt X T E O
AEe A da Hesl L F53% F/HA 5
%, 59 BF 9 ensemble 37 L T

Fig. 102 1 AFHE Yehd 024 IgelA
5L FEE ZAFIIFET G4 dEo] wi¢
wagor 7h&ste AdAAM AT de
g9 5 . FERY A fo] #G #
Foz 7tEdte A4 dAF BHo 93 F9
TE AL ddHeEs g f4d 4AsH
weba] blsec ¥ FFI|FHIAAME AYR
g A o £9 AAL ddidez & A%
o oA FHA FE7F golddn & # 9
=

£ 1.2

0.0 T T T

MWWMWWM

S\°Ma~l\~l\ A\ A »/\-«_& MM\W

T T il

(rd‘)/\NVV\N\"'\/\_

T T T
025 0.5 0.75
YT

Event No.

n{m)

BN D e

3

b oo bbooo

v (m/s)

'S
%

Fig. 10. 40~ 100sec ensemble average for all event,
(a) sediment concentration, (b) number of
events, (c) surface elevation, (d) cross
shore velocity.

Fo2 9 UWEHX B4 B #AE
HEZ}, g} coherence’t A UElH 32sec
K29 4 ¥EH 4 ME power spectrumS
HA, 35sec(0.0284Hz) H-2olA 9] WEFo] F
&, & ®Fol IFAANE FHi: e
265ec(0 0378Hz) F-oolXe Aog ¢ HFol
a4, % ¥WEo FUYAE FHsn e AL
EO} 5 A AL 32sec H29 mhoj A
3¢t =2 ufi(anti node)} 93l Z2 H(node)
F3e] A5t gk F@FE.

o }m

- 220 -



A BHo H4E HEF] A3 Aed A
4 v R ©, qriAE 9 8% EY=R
8l 32secd] F71NE EFF 257 40secd] FF
7} 49 W% ARS AFASIT zero up cross’ ol
os &g & AE FHK eventt EFEH Y
= %o ds] ensemble HFE FATH(Fig.
11). 32sec®] BF/|TEHDE 7IEoz & 4§,

54 w5 #FF ARAAMY 97 JEFH
ROz & YAdA, £9 A Zee s
o] £ YA Fobxn 3 o] Y2
6lsecd] FF7FERAE 7§22 & IAFEY
A BT & f4es vehd AR,
Z4zko] el SlojAl AA HHo xu 8g&
olx w&s] YA Xt

584 E

F712 537 22 o) vl lojA EA

BEA 55, 44 2D S99 HE 4

A3, B{A B HEE 5 1% F 7L
2 weggk AFE7] HE(100sec) Kol e8l8 #E
Aol H(node)ol HE AF71F5 5 (61sec) L
= 2 Ho] eSS vl (antinode)d Y& H9 A
(node) & F3toll YA s FF7]5 5 H(32sec) 2}
9] 3ol A JElwch. Azl A9, uiels)
e fAlo] st &8 Fsle tEsie Y &
ot v} 8l Fo £ AAE AUz
EolAle 4ol oA FR{A s=7F 24 U
Eldol di&l, T HLE BE M F
A7t BEFHEY 23 FHY A=A E
Fo] ¥ SAMA FHAF FEIF A JEl
kol & AEY HHAE AFIFES o
oAl 2709 M2 & oA Ao R4
b #Ase Aol WA Zhe YAt
holA el A Rfo] g Au) 2<qle] wEs}
2] F3kH o]F olge] #F HEEF Frle|ord
Hog Eo},

S|

B S-S B-EE B, 1985, BRic BT
REDREN . Z0BBIB. B326055 T %
R, pp. 321-325.

EE—-TE-BRRIF. 1983, BB A OBRED I

T 5 BB, BI0EHSE L FHELm L.
pp. 224-228.

ME—EIIGE—. 1992. BERMBIC L 5/ — LD
R&., EARFLHIE. Nods2I-20, pp.41-50
Aagaard, T. and B. Greenwood, 1994. Suspended
sediment transport and the role of infragravity waves
in a barred surf zone, Marine Geology , Vol. 118, pp.

23-48.

Aagaard, T. and B. Greenwood, 1995a. Suspended
sediment transport and morphological response on a
dissipative beach, Continental Shelf Research, Vol.
15, No. 9, pp.1061-1086.

Aagaard, T. and B. Greenwood, 1995b. Longshore and
cross-shore suspended sediment transport at far
infragravity frequencies in a barred environment,
Continental Shelf Research, Vol. 15, No. 10, pp.
1061-1086.

Beach, R. A. and R. W. Sternberg, 1991. Infragravity
driven suspended sediment transport in the swash,
inner and outer zone, Proc. Coastal Sediment ‘91, pp.
114-128.

Jaffe, B. and A. Sallenger, Jr., 1992. The contribution of
suspended events to sediment transport in the surf
zone, Proc. 23rd ICCE, pp.2680-2693.

Miles, J. R., P. E. Russell, B. G. Ruessink and D. A.
Huntley, 2002. Field observation of the effect of
shear waves on sediment suspension and transport,
Continental Shelf Research, Vol. 22, pp.657-681.

Nakamura, S., 2002. Sediment suspension and the role of
low frequency flow, 28th ICCE, 2391-2598.

Osborne, P. D. and G. A. Rooker, 1999. Sand
re-suspension events in a high energy infragravity
swash zone, J. Coastal Research, Vol, 15, No. 1, pp.
74-86.

Smith, G. G. and G. P. Mocke, 2002. Interaction
between breaking/broken waves and infragravity
scale phenomena to control sediment suspension
transport in the surf zone, Marine Geology, Vol. 187,
pp. 329-345.

- 221 -



