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Study on influences of infagravity waves on sand
transport and nearshore process

Kazumasa KATOH*

Synopsis

Based on the data obtained in the field, influences of the infragravity waves about one to

three minutes in period on the littoral drift and the changes of nearshore topography have been

studied. The main conclusions obtained are as follows;

1

The exsistence of the standing edge waves is clearly verified by analyzing the longshore
variations of wave run-up fronts by means of empirical eigenfunctions.

The multiple longshore bars at Hakui Beach have been formed by the existence of
infragravity waves perfectly reflected on the beach. Their formation is explanied such
that the bed materials suspended by the incident waves are transported to the locations of
antinodes of the standing infragravity waves by the drift velocities of the latter waves.
The concentration of suspended sediment in the surf zone fluctuates with the period of one
to two minutes. The net direction of the suspended sediment is offshoreward when the
infragravity waves are predominant, while it is onshoreward in the velocity field of
incident waves without the infragravity waves.

By taking this evidence into account, the set of equations for the local sand transpert rate
in the surf zone is proposed for the first approximation.

It is shown that the shoreline rapidly recesses in one or two days during the erosional
process, while it advances with the constant speed during the accretional process. A
tentative predictive model of the short-term shereline changes is proposed, by which the
shoreline position can be predicted in order with the time series data of wave energy flux.
The actuzal condition of sea level rising on the shoreline in the storm is also shown.

It is concluded that the critical level of berm erosion in the storm depends not on the

incident waves, but on the height of infragravity waves and the mean sea level at the
shoreline.

Key Words: Infragravity Wave, Edge Wave, Wave Set-up, Surf Zone, Suspended Sediment,

Longshore Bar, Beach Erosion, Berm Erosion,

*Chief of Littoral Drift Lab., Hydraulic Engineering Div.
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E--4.9Ck 5 b, BRERESEORMRIMCE 2D
DY —7BEEL, BHFIOY~7 (D) BERERLED
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M ERNOWRENMEECE b hon R E D, K
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ELbEz 605, —HPHOE—2 i, IEIZFES
RO HIE L T %, mEOFE R 0s DL ET
HY, Hohiz AFEORIEEL D R,

4.4 IERROFHERE

& 5 WS BB T 2 B A RO EROEED R, 5
WP EEEE UL S BT 5 2 RELT

0=["[Tcn Utanded
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METHY, C B E A DOBETECEL, 2035,
D OIE BRI B THE S ORR flux P L Cn
BZIEMREDLENS,

E—4. 1150 gi8iE, Dic 2w 5 43R0 FEg
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Sternberg (1987) ORISR £ 5 R 3 5 0 & 13 hiE S
BRE 3~5m, AMI2~4sD & =, FREEm O KE
1.5~1.8m @ & Z % TEEHERD, BH, AROZEb e
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Lahs, BFIounTiE, SE50 2 50EDRA=
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Fo ZHLS ORISR KHREOIEIRKE & - TR
B bEEENT V5,

AR, R AROMEEE & D #14km Jbic i
b, ZOWREES OHBIEETHY, BEBALE
H, B ATRERRER hTwh ok T
(&, ERERI RN EhER & 3 S BRI TO A AR S
BEaNTwE),

HARPERATE N, SRR A R AR D 19824 7
F28E~30H &, BEEPD19834E 8§ H24B~25H D 2 [
SEHEL fo, BEOBIITH, RENUE R RIS

Seq of Jupan

Study sites

Pacific Ocean

Scale (km}

E—5.4 BtgIzEms

SRUEERE S DB 200m ~250m S e, EREINE A,
HERM SN L TRERO LRI EB L uwioT,
FEMOE, Mhcs Lz SR EEEScRRkAT
Vit SRR R,

5.2.3 HAHEROEREME

HIME T ORSEtoEMELHE -5 LITRT, F—
5. 10BN » Wi AOM, KED. L. —30m THEHS
hi- BN oy E RS L PR TH 5,
R, FEEOES W ? OEFR TWADIE, WSS
HUREMRREI 2t » Tz @, SO 2 RO
WA, HfE LTS L, B, SHERETHE

#&-5.1 SO Rt

3] (2) (3) (4} (5} {6)
#EEE | EER HE R BRI | REE It i
A/BMAE | HE L] (O.L,m} | (D.L,m)
AUeHEE | 8/31/81 | 0.52m | 6.0s 0.16 0.77 dso=0.24mm
9/ 2/81 | 0.38 5.7 0.36 1.07 So=1.34
Sk=l.12
HOEw| 7/s82 | 1.50 8.5 1.03 0.78 dse=0.16mm
7/28/82 | 1.20 8.8 0.86 0.90 So=1.17
7/30/82 | 1.007 8.47 0.75 .00 Sx=0,99
40 W | 8/24/83 | 1,02 5.7 0.26 1.31
8/25/83 | 0.85 7.5 0.32 1.13




Lizk &3, BERHNORHET — & 12 A180~100s 0
EHRE e BRI A S e,
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EUBHEH O v — 2 L BT T bk B
RANA Z A WIS EERL, FOLIH 4 EH
EEhLNMPOF— 7 BRTRSEE Lot

B-5.10REBROIL, SEROBHEO PHRIE (d)
E,RHETERZIND 5B 05IHERE(S), R E (S
FRL T A,

Som (s fdlas} 12 vrevvsssi s 5.1
Su=(dys chos) Jedsa?  <--reererereri, (5.2

ZIHD, dhs, dsey s td N NRTEIRERO25%,
509, oSG BT AIST s R TH 5,

TRERHE DRI 4 & DN B S OO {3
%, |—5.200m L1z, 85200, EH»S TR
FCHIE L TSRO & o — L IR B R
FAN—BFETREPCAELLEETHL, ZOHE
H, —EBO AR 2, TS CEEBL Cb5,
BPOWEMASHIIARZ L B> T50T, HEHED
R GRS b T BRES UL %2 0N,

FR—5. 20T HFEME OEKIETH 5, 198240 IR
fEfizid, FGIMIC S 5 —Fo 0 7RITEL, Fhs
A CEEELE =— S E TR0 (3, WO LR
ENTHYD, —mddkepie, & 5—iEmeegusts L5
KRR L, RO FEOKEED & MEL Tk
TTEDTHDH, MEEORMERO L IT 2 0IEISIL
FEE DS, BN, TROTERE Y YA 1 — S
BHIY, R ETPHAECIET Ui, 2Bl OBt
WOk, WERRERHEL Tuino, L L, RUEEHG

aF YT ATIREER Y 4 S —TEER KT H - &
Ik k, PEEHidEE e DL Om 38 (B-5.5, 5.78
R TH- I e, KERELEOLIm PERUTT
Hofrbwid s,

£ —5.205)~(Thi, RFE_RLD OB T — 5 2R T
FFELL 7RG, o A MR O skewness B X

\ a0 /
9 0o 0 {m} N

B-5.5 AHAMGSHEAOWENTE CKikiin, 19814
3~-5HHIE)
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~ (] 3 3 ’
3 Y
b L “\ - /
NS e 2 g
w206l - M

- PRl 2

- [} SCALE __ 00m|
e

Ei-5.6 FUTEMSRAAOREELTE EIE, 198288
1985 #i5)

£-5.2 SMEIREAR S X U0 FRE

(1} {2} (3} (4) (5} {6} (7)
W 70T |k vE | Eiowam J—
s b R AR Ty
A/E/4 | (om) (em) (em/s) skewness {cm/s)
Kekignt | 8/31781 | 12,15 2.3 0.27 32.2
9/ 2/81 8. 8 27.5 0.72 28.%
O O 7/28/82 | 12,20 | 84,76 28.9 —-0.27 42.0
7/29/82 | 17,25 193,98, 80 60.2 0.15 43.2
7/30/82 | 20 70, 100 55.4 Q.07 53.4
H OB ¥ 8/24/83 16.0 0.1% .0
8/25/83 | 13,17 33.9 0.07 45.0
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IR =Fikite]
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F—5.5, 5.6, .75k, ki, MR O IHH
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DHEE VAR, 74 S —DfFEEEF o B L ikE -
TED, FROGES D.L.0m 5 TH 2, FHaluEo
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Zh s,
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F US4, 2, 1982EH LA O sl O EHL
% (E—5.6) 3PP HETH 20, ZOHEEIIGIE
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P ELTWieoT, MR B 6 O IR H
AT EIDBm Ko Tl bhTha, D80,
HBOBHE S FHEESEOBENE b TH D,

5.3 EABDOBEHEE, HholEE
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&, A—DAFZANTERELTHH0T, BFICEOR
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FFVPNCE FR Tl B e A, BRI

MRLLLDTH S, BRI 8E L 16
RO TDESEL > TCHY (F—5. 128, Hidbs
BG4 7 HEE 1 SR E D T EB L BT =
ST AN BRSO REOMETH 5, L IR
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2, MELDISME T 740 7L 250 L7 Bl st
LT3, HEHSED D 74 > PP O (6
BAGEE) &, HRSLCEET 2 80E ATs s it
W SRR (B 1 EHRAEIEED), Wil (58 2 EHE A M),
—REEM (3 ERARE) TRUTH D, SR
B, BB NS S Ay — R ER LT £ 5,
MEFRE R 2 Teod 2 EFESR L, B0
MR, SISO SR ERR Lz b0
Thh,

i, HEE TR, SO AHL S O R o
FRLISOTH S, BERENT & a5mEe, u
WTF—F L a2—5e 7 ForiEe s LRGL, 2100.1
sOFXFY T A/DEEL 2, &8 5085 2
2T F EELC0. B BT -5 & LR, i
DISGHEIDOICEAE, b 55, Ao EsR,
long-crestedness, #EOEH KL D skewness, FHHEE
ERENTRUTORIZE > TR LI,

RE 2Rt
T (2P 0B™ e (5.3)

THELL, 22T, 0 b v GFEOKE LRI TED,
RO LI DU I e Tk T 5,

D long-crestedness {7 *) i, ASHEo g
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FLubOREL>TWEI L 2EHT 5 (Nagata,
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() p B 00) = [ P — 0 d ]
(o -+ v7) + [0 — 7)o gt

(5.4}
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BOEHF 6, 13, KRTEH L% (Nagata, 1964),

tan28ﬁ.=_2?_m"_i ................................. (5.5)
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2nd Injected Tracer
—-—3rd Injected Tracer

/30/82 8/24/83 8/25/83

B—5.15 HAMBEFAOEESH (LBRDE0

$~5.3 FA ORI T B RSO R IHE

##d Vv (L UpD (U5 T RE H A
A/E/E {cm/s) {cm/s) skewness {cm/s/s) skewness
1 2.27 32.20 0.273 48.95 0.2¢6
8/31/81 | 2 2.90 31.20 0.316 47.45 0.177
3 5.37 30.66 0.354 44,85 0.1¢1
1 27.48 28.93 0.719 50.45 0.954
9/ 2/81 | 2 26.23 28.70 0.709 61.20 0,874
3 22.94 27.92 0.677 63.30 0.725
1 22.88 41.96 —0.266 58.00 0.408
7/28/82 | 2 27.15 42.31 —0.289 58.20 0.406
3 20.14 45.97 —0.131 56.90 0.434
it 49.53 40.97 0.101 44.55 1.040
™y 7/25/82 | 2 62.82 43.00 0.195 44.40 i.068
3 G1.17 43.91 0.138 43.80 1.068
1 55.39 53.40 —0.069 43.50 1.075
7/30/82 | 2 58.94 53.60 —0.102 44,60 1.062
3 63.01 52.88 —{.086 45.95 0.951
8/24/83 | 2 15.97 33.99 0,190 55.30 0. 506
8/25/83 | 3 36.11 45.00 0.045 46.20 0.930
1st 2nd 3rd
Injection
Core Sampling
I|||l!i|{1!||'1lillli|!ll
2 3 4 5
Elopsed Time
T ) . .. (hour)
Caleulation period for tst injection|
for 2nd
for 3rd

E—5.16  HEEzE 82 o FHE O FHHIHR
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0/ 1 3.7 8.7 5 156 38 4] 3 6 50
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T mEiLTHELI ERISALZL, RHGB.2DE
SHEOE) OEBOEES B I B H - T,
BRSO LR SR IE XA S wave set-up Hb X
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bEEN, F-FOOI>E8MEHCRI<( I L
MFORETES, TIT, BT -5 5%&0
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FIROE (LARE) SFh2FEEAO
iz, KA LAORERER, R
OIRIFES H D (INEE e &, 1989),
LT, IhEOEENEERNY
F—8 Ry 27w 7FBEELLT,
LARZEOHEL S cn BIRD b 0
L7,

LD~ £ El B TR 7 v L,
RO A & FRCEE, RERZC L 2EGLEY, B
L AR EEREF B wave set-up () » 25H
L, EORFOREMEEREE TRTEL 2. Skt
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O e —HT5 2 L 2L (6.23) 2 RRLL S
DTHbH, COELD, FERAEINE {4 51F iR
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SHOEROE LM PHETE 0T, RIeREA
DR EED BRI & o TEH 287 ¥ odguc k(T
FRECELE 2R, B-6.3711, &0 (1975)
DOHEGRTEHE LA, BELRL/600H&D wave set-up
BTHE, BRIFOE LA S, BHENHEBAGEM
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1.0TH-70T, B—6.37L D wave set-up ROIFBE
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wo FHEARO BT RRER, ¢ REIMEETH D, 0 I
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LHRMF =TTy s ATEREN, HETRLLITEOR
HETFHETALREUC/ A A5 THiiTE 5,

6.5 FEREED/I— LT OB

6.3Tik, BIEOER, TROEESTHRIFCSHIcE
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LR FRAEEE I & B wave set-up PEFEHTHD,
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R
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I6EIOWIHICIE, A—AMBEINLTwELEIZ LS
BEBEOBL RS E U Tv 5, - AHTBIHE R
ERIHESE, BRDEUB EWS3T Ry 2 AL,
T T Bascom (1954} 386§ L T 3,

6. 380 T B L7 T Ba 0 A S & M. i, 8
bz HIS L TR LoD, 9 H17H &L o
L, #OEETT 5, hiEEOMA L £ L iTRE
DA RSB E T (F-6.29, B—6.318[) L%
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BHUAICHE 0 HIIHOBELELAYELTH S,
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i, 9 A12H~14BO MBI cImE < i b, 14F Of
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SN— AHRORABCEEEELRETOR, a0
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BT S, F—6.38, B—6.4010R L7z & 5z, iTH
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Bz, TEROIZARIEN0.95~1.05m i 2T
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REAMEOKE L, WEETL ST LB O
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BRRAE, SO CHREEERE Lo THERT
ERVLI TS, I HUA~H CEESERT ST
L OWHEME & LT, Symonds and Bowen (1984) #3355

1.0

HL./Ho'

0.1

PI 2 |

A=0.023/

0.03
0.06

I N |

0. ' 1.0
Vo /Lo) (/o) 172
#—6.43 FREHIROES - &HA975) O 0

Predicted
or 004

/Heasur'ed

Predicted

{4=0,023)
0 , . , R
3 14 15 16 i7 18
Day in Sep. 1088

[ —6.44  SRFTHAH O SR & HEE o Lol

FRER LAz, REMEOBEMIC L 28RN o
b, oI, BEMINEDOES DO EL B TEf
Kz EH T 5 2 258 U LREERoRREE O
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