HABAREBKHAELFTER $325 B-2 1.4
Annuals, Disas. Prev. Res. Inst., Kyoto Univ.,, No.32B-2, 1989

S RUEATIC & B BRI 351 B RIE G

TEB ®|A-EE  F-HE EE
fhH £« FRE 7R - B B

LONG TERM NEARSHORE CURRENT OBSERVATION
IN SURF ZONES WITH ULTRA-SONIC CURRENT METERS

By Yoshito TsucHiva, Hiroshi YosHiokA, Teruhiko TANAHASHI,
Keiji Naka1, Koji Morita and Norio IsoBE

Synopsis

A series of long-term observations of nearshore currents have been carried out
at Ogata Coast using ultra-sonic current meters (USC) mounted on Ogata Wave
Observatory’s T-shaped observation pier. The USC's noise reduction circuit was
improved for remarkable noise caused by air bubbles and suspended sand which are

introduced by breaking waves.

Continuous USC'’s records reveal some characteristics of the nearshore currents

(NSC) at Ogata Coast, they include:
1) The tidal flow is weak and the influence of wind is very large.

2) The typical relation between the winter monsoon and the NSC has been
determined. Then the monsoon occurrs, wind and waves come from the west
developing the NSC as the longshore current which flows to the east. The wind
then comes from the east, or becomes weak, and waves come from the east, their
periods increase, and the NSC becomes from the longshore current to the offshore

current.

3) Within the surf zone, this strong offshore current has a homogeneous

velocity profile from the surface to the bottom.
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Fig. 1. Location of Ogata Wave Observatory’s T-shaped observation pier, and

positions of ultra-sonic current meters (Nos. 1-4).
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Fig. 2. Drawing of modified RC-type ultra-sonic current Fig.3. Drawing of FC-type
meter. ultra-sonic current

meter.
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Fig. 4. Schematic of the effect of noise reduction circuit
where the thin line is without noise reduction and
the fat line is with noise reduction.
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Fig.8. Change in turbidity induced by breaking waves.
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Fig. 9. Examples of current records observed by the ultra-sonic current meter
with noise reduction circuit: (8) preliminary and (b) improved.
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Table 1. Frequency table of nearshore currents observed at Ogata
current directions and

Coast,

which

is classified by
" magnitudes of velocity

C. D. Missing
1988} C. S
’ NW| N |NE| E | SE S {SW{ W data
Jan.| Calm | 51 90 | 44 5 6 26 | 106 | 86
W 10 33 14 0 0 1 15 14 9
"M 9 18 20 0 0 0 4 12
S 20 93 46 0 0 0 0 19
Feb.| Calm | 78 57 34 11 4 5 1120 | %4
W 34 39 15 0 0 0 12 | 40 6
M 15 11 7 0 0 0 1 21
S 23 13 7 0 0 0 0 | 49
Mar.,| Calm | 84 |111 |105 15 1 16 | 111 67
W 18 32 29 0 0 0 8 | 29 19
M 6 16 22 0 0 0 2 14
S 2 16 11 0 0 0 0 17
Apr.| Calm | 73 |130 |[165 10 4 9 | 67 | 68
W 15 | 42 72 0 0 0 5 3 1
M 0 17 29 0 0 0 0 0
S 1 1 8 0 0 0 0 0
May| Calm | 118 | 180 | 161 11 3 10 | 51 59
W 7 38 | 57 0 0 0 11 1 0
M 0 2 10 0 0 0 0 0
S 0 5 20 0 0 0 0 0
Jun.|{ Calm | 83 |124 |139 13 4 17 | 66 56
W 7 | 45 | 109 1 0 0 5 5 0
M 0 1 35 0 0 0 0 0
S 0 2 8 0 0 0 0 0
Jul. | Calm | 83 [182 [170 6 7 11 52 62
W 6 | 38 85 0 0 0 9 3 0
M 0 1 24 0 0 0 0 1
S 0 0 4 0 0 0 0 0

C.D.: Current direction, C.S.: Current speed, Calm: 0=C.S. <10em/s,

W: 10<C.8.<20cm/s, M: 20<C.8.<30cm/s, S: 30cm/s<C.S.

hShn (NE) pBETEcHEDS#Hh (SW) L8l TV5,

Bl USC (No. 3) OHMGEEMHBSEESH AL, Wil (No. 1) &EM (No. 3) O
hARET2E, KRcidzhiaEEdsuy, BiokFElloBsinmsggw, B (5 A~T7H) it
mElE (NW) OFhSREL - & 2 0BRMOKRRFEIHEBE% Table 21077, WEHHEER &
EAITIE SW HEORNsE L, YRS TV3 NEHROKASHIEL TS, BEREOHE

EWVWA B,

BIEROBHBRELEE OWBEEMEEHcBNTEDS S VWELLTE2 D0 ERRB DI,
Figs. 11 (3) XU (8) & Fig. 12 0@k A E > T, BERBLIUVBEDNT=ZARI bLETEL—VLVYRE
| oy v 7Y v 794 A TH12EHD
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Fig. 11(1). Nearshore current vectors observed by USC (No.1) in Nov. 1987.
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Fig. 11(2). Nearshore current vectors observed by USC (No.1) in Jan. 1988.

897



AP KAAFAFEH $325B-2 F 1.4 (1989)

858
\\
e \ \""Qk \\

-~ iz L 1\\%& \ \%L\\\A/_m_“/zi. )kﬁ\\l/f%/&
Ty
t.;»\\\ A’%u A,«m\g& ,:;é\p&m* Lﬁk\k\ﬂk\k\
O T W R - 5 B ¥ B |- T
\\k\\h\w&& MI’I%{/ZJI& W . _mhu/d&.“ P U T
I T T R R T R T
O . ST O (X S Lo, SOCH/S)

B I T B T T ' ' -

Fig. 11(3). Nearshore current vectors observed by USC (No. 1) in Feb. 1988.
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Fig. 11(4). Nearshore current vectors observed by USC (No.1) in Mar. 1988.
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Fig. 11(5). Nearshore current vectors observed by USC (No.1) in Apr. 1988.
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Fig. 13. Directional histograms of the nearshore currents
observed by USC (No.1): (8 Feb. 1988 and (b)
Jul. 1988.

Table 2. Nearshore current frequency distribution
observed at the onshore point (No. 3) during
offshore directed current at the offshore point
(No. 1) in summer season (1988, May-Jun.)

Station of Onshore (No. 3)
Usec C.D. NE SW MW
Calm
C.S.IWIM[S WIM[S|W|M|S
W j0{0|5/0,1112/01]0]1} 35
Offshore
(No. 1) NW| M 0110110110120 4
S j0i0|0j0;0|011(010, O

C. D Current direction, C.S.: Current speed, Calm:0=C.S.<10¢m/s,
W: 10£C.8.<20cm/s, M: 20=C.8.<80em/s, S: 30em/s=C.S.
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Fig. 14. Power spectra of the nearshore current and the wind at Ogata Coast in
Feb. 1988 : (a) Alongshore component of wind, WU .(b) On-offshore
component of wind, WV (¢} Alongshore component of current, CU and

{d) On-offshore component of current, CV.
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Fig.15. Coherences and phases between the nearshore current and the wind at

Ogata Coast in Feb. 1988: (a) Alongshore component of wind and along-
shore component of current, (b) Alongshore component of wind and on-
offshore component of current, (¢} On-offshore component of wind and
alongshore component of current, and (d) On-offshore component of wind
and on-offshore component of current.
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Fig.16. Power spectra of the nearshore current and the wind at Ogata Coast in

Jul. 1988 : (a) Alongshore component of wind, WU (b) On-offshore
component of wind WV, (¢) Alongshore component of current, CU and
(d) On-offshore component of current, CV.
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Fig. 17. Coherences and phases between the nearshore current and the wind at

Ogata Coast in Jun. 1988 :

{a) Alongshore component of wind and along-

shore component of current, (b) Alongshore component of wind and on-
offshore component of current, (¢} On-offshore component of wind and
alongshore component of current, and (d) On-offshore component of wind
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Fig. 20. Schematic diagram of float Fig. 21. Trajectories of floats (plotting

for nearshore current observa- interval is 30 sec).
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Fig. 24. Variations in nearshore current vectors, wind vectors and wave height,
period and direction during the winter storm. These are the cases

observed during the transition from strong longshore to strong offshore
current.
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Fig. 25. Variations in nearshore current vectors, wind vectors and wave height,
period and direction during winter storm. These are the cases where
only the strong offshore current is observed.
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Fig. 27. Weather maps corresponding to the typical cases shown in Fig. 24.

%27, LRIEESHMER TRES W BERE~s FvE, $hREEBOTENE vy — 20l
BifEst (No. 1) Ik -» TS hicERES, ABLUOERIZ%2TRT, 5i, FEROERET
& BBEMOTATE N7 + L TH D, BIE, HEE, RKEL IKZOOOTHIRBICEROHTRE
(NW) %2 EAHicl, HGHNE (—FE), E8SW (—EIBR) &L TRLTHSB, 11 A5 HD 128D
515 B THRBOWRE X LR 5 &, WNW Hibd SEAPOEWESITEE Y, [EEIC NE Ak
DIBRERLRET 5, LHL, BOAELSL, HESZBIUBENZELLT, NNW AL S IR R



874 HAPKRERRES $325B-2 F 1.4 (1989

NS
4ij;j/ 4hd§a¢4/

WD

’O
)

?
"
" ,Qg

L
A (f

130
.y [[3HicHON

1988 Mar.15 9AM b) 1988 Mar.16 9AM
Fig. 28. Weather maps corresponding to the

typical cases shown in Fig. 25.

A S [3H2a0M . [3Ai3aow

1987 NOV}; 9AM 1988 Mar.12 9AM ®) 1988 Mar.13 9AM
b

Fig. 29. Weather maps corresponding to the typical cases shown in Fig. 26.

BL, ZhedbRBEROMEEZEX, MAZOBVHENIEI -1 EBE b B, ZTOHDORR
Bl% Fig. 27() i3Rd, BKEPBRBZILFICBH T 20 -T, BRAMSRKRE, BBRIZFVERHD
SERBEELD, >ROHBNNWHLSEPRRL 2,

Fig.24(b) ic 19884 2 B 2 ~ 4 HOHEH|%, Fig.27(b) 2 DB OKR&KERT, MOFH LT L T
3L, BHEOREH LENCIE, BBD SHICED > TEF» SBEPEHRMER L, HGFICHTT
DIREHRORET B, ZLT, BANESL, RABSEFLOLELDLSE, AFHPSS5 R0 PBRLT,
HhEMEEIcR 5 Ehbh s, JOL S BRFIHTREORSOE(LE EMARORNORE L D
BAGAS, B LB EHENE DR R PRI TADHh - HBBRE I B L TVWEDTHA I,



B - S5 - NS - (Pt - ZRE - B | TGt ic £ BRMEHHC B D RIEBERA| 875

1L, ThERRLZFFAGVL >R SN, Fig. 25 1KLL 2BHTE, SMICHFRICES» D
RERGSHEE S, hEXARENE IS LN, BORRHEERS L, BRIICERSRAT, #EILAD
Bttt > T3, EHOXRER (Fig.28) 2H3&, WFhLKBKERETH 5, £/, Fig.26i
RUK 2EFITR, FECEL SREROSMSIMBEL, 6] OMiRsSH Shdv, BEDEILid Fig. 24
OEFEIZIERICLTH B, HOEERL L, BANE -/E %, RO OEENS SNITV, [EIFE

& TN O I RN SN T T 8 SO TOE TN O 6_ TN N T T SO I 00 W S S Y I
W5 1 FC1-v
1’ 10+
N W
0’ id

vaec i e 1 B dee b o 1 b b1t
==
%_,
LA U 7L L I O N S A B B I |
i

T Tt T T T T v TIIr T T 1r

i /\\ 1’5
10’ 10’
10" 10"
ld T | ] i |20 T LR '0‘ T T 71T ] T T7TT T T 17
16° 10 10° 10' 16’ 10 10’ 10
f cps ' cps
(a) (b
m‘_ [ S | I } L1 -
N I~
S FC2-V =
10 -
Id 5 N \“\J\ -
|05; i ; Fig. 30. Power spectra of the currents
N - and waves shown in Fig. 23:
N - (a) UW5H: Waves (sea surface
10 5 = elevation),
7 B (b) FC1-V : On-offshore compo-
G i nent of current measured at
3 - the lower level (1.5m from
) i the sea bottom), and
10° - {c} FC2-V : On-offshore compo-
: - nent of current measured at
i = the upper level (2.5m from
10 - T |I|0_‘ T =T l|6° T T lm1 the sea bottom).
|



876 BABSKSHFEIES $E325B-2 F 1.4 (1989

¢ T A R R B I Y B R S S DOREX (Fig.29) 2R3 &, HAWAEIESEH
ElM5 f 3T, Fig21EbEnEbomuy, @EBKLE

i - L BORERBLL T3, COYATREFICLSS
3 . n,

id - i ZTROERAT L, MEE0RKO MBI,
3 - NNW~N HRAD» SD >R O BMETHY, FNIEFEE

i p [ STREBOWTH 5, LT, WMANSSRGERE R
. L AABESEOERIC L - THE 5 EHBL, Bt

16 - N [ Mb¢ BEREORABERRBUERE LS, &
. C BIED S IRRRAESC VT, T3 TRBIIC EIRERR

164 [ oREOR, WiEX0BRsSEMT 50, B EinR
. E R TRD B EHE, EREARNEREER L

e L TRBSFEBOSEE UL, DR & THE & O
. E BRETBEOTH B,

10 PRI L ™17 T T,
o 0y 0 34 A& BKETEMBLUER

Fig. 31. Power spectrum of the sea HRIRIC & BIKKE &SN S EER IS ERRE T

surface elevation shown in  ggezztfilah, & CIKTERAOFHR SigREEE

Fig. 2 (TN 9 Tollowing holee sz, Figs.2, %, 28 ISR LAHIE RC-210A T

ik > TR e EBRAR T - s b o BHE v

bDTH3, LL, RCEREFAL~TDRCVH0amdbHBDT, FNRLONSEEBRr - vOEL

NOBRBAIETH B, £/, RCUMIELLHREZVOT, MEICEREILE~ TRERAOBENHER

AR RMETH B, —F, FC-300137L—TDRXrH 20T, LEOKEZ S H/PNRTHS
WELN RSB S OBENC RV TV B,

ZCT, B LAk Sz, 1988412 Aic, FC-300 % 2 BB CHEL 15 m, 25 mOAEICHREL
T, 1ERLESE L 7o FC-30012b &b & 544 7 ATHOEHT 5 & S ICEEEMSES N TV B,
2BD55 18 (HB 2109427V THRT LS B LE, ZOBRAERO—I% Fig. 23 1TR
¥, FC1 i FTEO#H:E FC2 R LEoWkE UWS KEES (REitREMSAELoTEhRNNEE
B THE) 2EL, HE0 VARNAREES, USBEARKS, WSHERSEERT. KEE
Bowis L TR ARIOREFKAS S L TV 308, SBERKDIBEICEVANSSE TN S,

Fig. 23 (SR L780E 2 BREEMF — s 54 v 7V v 794 501 HTA/DERLT, Z040% &
(=684} % FFT CHEELTRDI T —Z <7 b AEFig. 30 ICRT, BHEICESLS /4 XML
& 3D TEEABEDORBIBRT 7 —S—EL TS, LErbTEOHRS ¥ 1 7 Vit O TiLEE O
bOBREBRIRICHE - THY, BRKENORBICEFEBERIZLTVWS, ZIT7o s 54T/ 4 X%
EL, S5HAI VDO =R T 4 LT —EHFTHS, ZAXJ MAEFHELIZDO Figs. 31, 32, 383 TH
3, f=01DRXZ bV E—IHh5 ! ORETERBEANI/ 7 — 2D LTV 5D IEBIC & B 7KK &
FORKMTH B, Rhh o 3 cGRSEL TV 301 3RTOENSEEREBRICEEL TS
TEESILDOE L, LhbEREAEEEORSYSKREVDR, ENESRTBOHBKEL,

4. %5 i
BREBEORS, & CREOELVEBERAOHEML TR, SRRFOBER FUoBEER



L2 - FHRE - BAE - b - FRE o BREE  MERRGEATIC & B BB IC B 1 5 RIS EEEIA

] S |

1 I

FC1-V

S

| Al dd i {1 L1 | 1.1

FC1-W

877

&,

S,
§ I A I TN T O 1 OV BN N O O S O l | B N
el
-
T TTiT T 17 1T 77 17 TP Trrmr 1 I 1T
. 8. g, S,
| N 1 N T TN T T O T N T S I 5 6 T I I 6 S R O B ¥ I A N |
T 11 1T T T 11 7 T 1 Tt T I T rIT

-5/3

5 & & &
[N R I N e A N N T A

S,

=
/‘%

Fig. 32. Power spectra of the currents
at the lower level shown in

T-TTIT T T T I T T I‘IIII T rIIr 1 17

0 Fig. 23 (FCD following noize
reduction by alow-pass filter:
10 (@) On-offshore component,
-5/3 (b) Vertical component, and
. {¢) Alongshore component.
10 JPUL L B O B B PR A R
10 10 f cos ) 10
{c)

BT a4 EHH D, BHEHICB T 3EPHENORNEGBAMSERS W Imsmun, L L, Bk
BB 2RhoBHEOBRICH A 3RS IRIZERIA TV Y,

AHETIE, EROBERFETAHRBT I EicL-»T, REOEBNREELBELTMICREL, &
BT & B FEE B L UELO A SULEE O Bl ofih O RIEGEIRI D ER T & 5 fUdt 2%
L7zo FEAFREBHREBAFTCRES LTV 3R - BBIAREEH VT, SBEINEEFRRE
HoREFIc B BHRERBREROEL, BEOERBNEER L. T OBRKERD S, AT OE
AMEIHO T 5 E &SI, BERORIBICB 20O, S, Z08BO—BEHELMICTS
CEWTENL, FOXEEAAIR, 1) BEAOZBCRERRZIEILALEHNY, BRCEERL EAS SR



878

LTHY, 2) KhoZ kil T, BEKROEEFH~S &, HRLBERSEEL, 3) ZHEAD
W LB, FER O OBEPERBGER L, EiCHEEORRHRNSRET 245, BHSINE 5D,
HEVRAESIEFV IS E, SROMBRLT, PHEREROSEEL, 4) TOMHE S OMRIIHNE
HENTIFIE—REREDHEE LTV B E TR,

106, AREOEBNHSFEEHNICE T 3N ORPEGHRRICH A 2 REstoMHE L 2 hic L 3 &Y
HAIDOERTSH 545, FoliitORE L SBORBETERIC L0’ BEFCRES N BIAREEZV
SEMINSH 27D ThHD, Lhl, BFICESBNEENOBAICBV T, £ Y4 —Icd 25iaDE
APEDOBEBEHSEEL L, BMERIC X 3ABORBOS TRBRTELVWEARSEZEINT VS

BIAPHEHHAER $328B-2 F 1.4 (1989

S,

FC2-V

., S § § g
N Y N N T 5 3 N 1 I I T S O 1 O W I 5 O I I

S

S,

T TEer T It 1 P11t F TITE T T RRr T Fod

S

-

10

§ W O 0 A S T S T I|§.| |I$l Ill.iil |Illa‘l 14

S,

S,

s

LR R L L A A A A L R A e i )

S
S,

&, & & & & &

IS N R A NN R e A

S,

N

L (. I 1 1 11t 1 1 |

FC2-W

|
A/

-5/3

LA UL S N RN T Nt St St I 1 O B A |

<}

T FTTT 7

10’

_ T TTT ¥ T 1
10
f cps

Fig. 33. Power spectra of the currents

at the upper level shown in
Fig. 23 (FC2) following noize
reduction by a low-pass filter :
{a) On-offshore component,

{b) Vertical component, and
(c) Alongshore component.

o,



LB - - WIS - (Pt - ARE « BRER ¢ S IEUEETIc X BRI IC B A RINEEEA 879

¥, EREICBIT 2L —BHEACHBRORESDETREOMEREL TV S,

Bigic, BEHEGENO Y27 %L, SSBFicb 2BE0BEMEORMESE 224t L T
WO KIBRBBIRFTOBH FHEES LURL BREICE Bl v, £ 8llEF— 5
BT L TR0 KRR K EHF 0 A1, B UBEMEBRAIC SR, CBHE VR
Wi FiRBEREHEES OB ICE B3t 5,

1)

2)

3)

4)

5)

6)

7)

8)

9)

EEXH
BR () BRIy v-7 (ZEEA, B #5): HIBIBY 3HENORMEGEHRN, 535
REPHKARAER, $£265 (B-2), 1983, pp.637-672.
TERA - S/ & - EEE - HIHE - 7RG 8RS & 2 RETEIHERRIIC-
WT, 5530 Bl AR XE, 1983, pp. 500 -504.
EEIH - B & - PNEX - FIREE - THS - ZEITE]: RESHOREEAICEY 3
TOREHFHEOM LR, EREERE, — b, $22%, $2%5, 1985 pp.165-175.
RAEX—: RIS 2 REM=RTHEEEIETTONESER, ASERMEHRE, Vol
13, No. I, 1983, pp.107-117.
TEERA - FHERE - ZEREK - (TS « IR BRI B 3 KEEB OB ERIFHE,
55 29 Al TR CEE, 1982, pp.26-30.
Tsuchiya Y. T. Shirai and T. Yamashita: Long-term changes in beach profiles at
Ogata coast, Bull. Disas. Prev. Res. Inst, Kyoto University, Vol.32, Part 3, No.292,
1982, pp. 171 -187.
TEREA - AHF « PNEX - LOER - ZHEE - AHERE - S/ K KBEBRcET 5%
BERBT 288 (1) - 1980 FAMBHIEES OBRKE RIS >\ T, SHEIAYE K HAFRER,
%14 (B), 1971, pp.465-485.
Tsuchiya Y. and T. Shibano: Observation of longshore currents and sand drifting in
storm conditions at Ogata coast, Coastal Engineering in Japan, JSCE, Vol. 16, 1973, pp.
93-106.
AIHER - 5 -« FRER - TREA T BEBIC X 2 SRS oBE EHAE, %356
R L RIRAWRUE, 1988, pp. 387-391.



