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Characteristics of velocity distributions in a strait:
Current measurements by Doppler Current Profiler*

Yoshio TARKASUGI**, Takehiko HIGO** and Hideaki NOGUCHI**

Abstract: Current measurements by Doppler Current Profiler (DCP) were made along two
sections in the Neko Seto strait, a small strait in the western part of the Seto Inland Sea.
The currents in the strait are vertically uniform and semi-diurnal tidal currents are pre-
dominant. The currents vary from eastward flow to westward flow, mostly normal to the
strait and a strong eastward current, caused by topographical effect, reversal to the westward
transport is observed near the southern end of the strait.

Further, the extent of the recirculation region or the region with reversal currents is
estimated by the experimental results in an open-channel flume. The region may be defined
by the ratio of reattachment length to protruding topography length, which is about 4 in the

strait.

1. Exp=x

WENEDCL S CEHDE 2 NBET HilRTIE, £
< WP gigerc & OWRELRH D, TOBEFHEZEL
THWIEROEEAEELEC, W OMOEEE ki,
TWd, INHBRFC KT N0 MIZ, Fhico
TR BIE DK, Wk OB EEEY LA
2138, BHOKBHRICE » TEEAKEHLZELLT
W5 EEBZ NS, —7F, PARLCBEMEREOIEAR
BOBIE GEAK « JIIA, 1981; 5B - #i&, 1982) &
bis Lo, NHOAERSLAECERCERTS
MEREEBOVERBRRYFEIET DK, BRETEL
TOWKZBAEETH D Z ENEEINTY D, ik
BHTRIMASELL, RERCK 58T OmENESE
HTHHILinEDID, FRICOWTOERF— 21

* 19874 8 H14H %M Received August 14, 1987
o HETREBUNART BEF AR,
T737-01 EBREAWERE2-2-2
Goverment Industrial Research Institute, Chu-
goku, Hirosuehiro 2-2-2, Kure, Hiroshima,
737-01 Japan

EHFITZLL, HMAOHMAES G EHENOBECDONT
BRHDENRE N, DD, WIFREOKBETE 5 T
LEBNAEZTHIMNOERELHL Z L IREFICE
BOHBZETH 5,

BT BORN Y, ERO & 5 I FHERIC X il
HTHET DI ERAARTHLEEZ Db, I
E, fRTHELANDETOSEOMENHAECE R
FWry 75~-727 74 55— (DCP) 23R INTH
5 (fED, 1985; LR - Mg, 1985), €T, O
DCP Z@#A LT, MWD NEF T BEFWE DO mE
S OREETT - T,

TCTIR, BPFCRIHMESTHORELRRD & &
BT, ZOHENLBEAINHBERIROEE AT i
S BRERRICONWTRET S,

2. BIEFE

FoRSHOREDL, WMFREORZHIHICEST S
EEBROATELTHENESLOMICH ML NRE L
TIT» 7% (Fig. 1), HEHFRERHN 1km OPWHEF



168

La mer 25,

1987

34'307 T T

HIROSHIMA

34700

SN

3413

34711

13210

T, BEHAEOKERZRERIOMTHS, ZDOWMF DT
SHEC S ZZHEMF & W5 ZBEBT OB BN
F2dbb, B oM BT, 87 CiER

&, ZZHEACREERSORhE LD, LEABOd
BlOWHRTAML CHAEX KNS, £/, TTHET
2, BEFRERE, ZZEEFRERE ORN R
S

HIEHM, KA L BE 219854 8 A 19H 10K
Z B20H 10 £ CTO2BRHTH D, Fig. 1D A, BD2
B8\ C, DCP ZEHEL M (51) THEL R
SEFWEOMEALHE L, ABED C AnbHFE
LTCs Cs, BEEID Cyy, CeDIEITE5~6/ v T
EL, The l BEE2sEEs L CEL, 0,
HEhONE#RBD DT e —n— 74 THEM
BxF v Uiz, 1 EOKHEAMAECEL 2RI
$920~255TH B,

L7 DCP (AAEERA R S E A EEE R 2 ~
100m (K 5m Pl ETKED%UNOFR), HEE
DFEE1E 2m UOmLlERDHE) & 6 m(IKFE40~100m)
ThU, HEBEREARIETHS, COEEOHE.R
BleonwTik, HERZ FREE LT, FLRkgco
MTCM-4 AR & OHELI S 5 (I D, 1985),
Z T, WEHTOMEBEHENS D, NBTEECT
V77 —FaEr (RCM) 2 %E L, TOHED Z23EH50

! L 13410'N
132°39'E 132°40' 132" @ 132°42
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Fig. 2. Time series of ship’s course, ship’s

speed, current directions and current speeds
by DCP and RCM. The former turned
with a radius of 50m around a moored
Aanderaa Current Meter (RCM). DCP
denotes the Doppler Current Profiler.
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Fig. 5. Vertical distributions of the current
normal to the section at specific points.
The C, j denotes the middle point between
Ci and C;. Currents near the bottom cannot
be measured, because the range of DCP

measurements is limited within 80 per cent
of the depth.
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Fig. 6. Time sequences of axial current, the
normal component of the vertically
averaged current. Shaded portions indi-
cate the westward flow.
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Harmonic analysis of velocity at specific points.
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D1, D2, D4 and VO denote diurnal

tide, semi-diurnal tide, 1/4 diurnal tide and residual component, respectively. Phase is

shown in lag from 0000 20 August 1985.

D1 D2 D4 Vo
Amp. Phase Amp. Phase Amp. Phase
(em/s)  (deg) (em/s)  (deg) (em/s)  (deg) (em/s)
Cy 2.1 313 15.2 34 13.0 115 8.7
Ci,2 12.8 5 103.0 55 5.8 345 —6.6
Sec. A Ce 19.0 8 135.5 61 18.1 340 —17.6
Ce, s 18.4 65 122.7 58 4.0 345 —6.0
Cs 8.3 56 70.3 50 25.6 139 20.7
Ca 16.6 16 36.4 28 29.7 130 43.0
Cuys 14.9 336 57.0 31 19.7 161 33.3
Sec. B Cs 17.2 58 123.2 52 10.4 277 —5.7
Cs,6 19.4 54 130.5 54 8.3 324 —15.0
Cs 9.0 89 62. 2 41 11.7 355 —29.4
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Table 2. Harmonic analysis of volume transport. Symbols are the same as in Table 1.
D1 D2 D4 Vo
Amp. Phase Amp. Phase Phase )
) - (10°m%s)  (deg) 103m3/s) (deg) (103 3/s) (deg) (10°m?®/s)
Section A 7.41 26 59.4 57 1.93 322 —2.96
_ Section B 7.25 38 54.9 49 1.34 211 . 0.75
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reverse flow occurrence. y denotes distance
along the section from point Ci.
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Boundary
Streamtine

Fig. 10.
recirculation region.

Schematic diagram of the coordinate system for analysis of
! denotes the protruding topography length,

yr the length between x-axis and boundary streamline.
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Open symbols stand for the experimental
results in an open-channel flume (NEZU

symbols for the Neko Seto reverse flow.
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