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Hydraulic Features in an Oyster Culture Ground
of Hiroshima Bay

Kiyosi Kawanisi*’, Shinya Kikuchi*"?, Takuji Uchida™’,
Yukihiko Matsuyama™®, and Syouichiro Yokosi™*’

Abstract Water currents were measured in an oyster culture ground of Hiroshima Bay in June and
October 1997 using a Doppler velocimeter and an acoustic Doppler current profiler. The minimum
velocity of the current under the oyster raft occurred at the mid-layer of hanging oysters and the value
was measured less than 1 cm/sec regardless of tidal level. The mean velocity increased remarkably
with approaching the edge of oyster — hanging layer. Vertical profile of current velocity was simu-
lated using a mathematical model. The simulated profile was in good agreement with that obtained
by the measurement. Turbulence energy increased at the edge of oyster — hanging layer.
On the other hand, relative intensity of turbulence energy was found to increase inner part of oyster

— hanging layer. Itis concluded that water current was considerably prevented by the presence of

oyster rafts.

Key words: oyster culture, turbulence energy, velocity distribution

HXBBILEBROEELZEED—DOTHY, HED
W A FER DO PIEBETHD LN TS, A
BEO N FRMIZI0EDDREVEROFTERLTE
7o BRIZIRBBREE, KA SRNALEE BHE
WIZX DTG 2o TBY, HFERGVEF LT
%o —F, REBRHA#EEORAIERT, FICERIIE
KFBROL R GHIEE ko TWA D, EBMTEAIELR
WARAE LTV, BEFACHREIT Y FEMEICKE
LEEEDZLL (KK 1974), EEOAERZBAE
Micdh s (hENEREREBREHERELT 1996).

B X EEREOMLEDZ2OIZIE S 0P, Bk
BENFOEBARYIML, WHROEERIICHo 2
BT LERHY, ThITILEL OBRNR
XhTwsb (FAR 1970, 1977, 1981, Shumway and

Koehn 1982, Gerdes 1983),
BREEDLEHFEDS L, EBETITRbhATYS
HERBIIEE IR RE,SWE TH 10m £ TH
FEHLUCEMET AHET, HH2IANCHATE,
BLAEEBOBVHETH S, LirL, BHITFohL
H EAKRE 2T Th WARRBICD RELREES X,
DI A FOEWERICHEL Tnb, TRETIS,
F & BIMAERICE 2 A B L TR bh 2%
1, EMFREEEPEDIOFIEFEAELT BIZIEH
K 1981), MEFMEERL2 TR -7 d 0P H (H
At 1974)

ARRE, CNECREMESNEG I EDLED 72N
FHBHNOREELREL, PFBMBICBT LB %
EBL T

19994E 2 B26H %% (Accepted on February 26, 1999)

W N IR K RERFSERT R A % 3 2 (Contribution No. A 3 from National Research Institute of Fisheries and Environment of Inland Sea)

T O - S fhEk - ARIE—ER D EBARFELEE T739-8527 HIEBTW#IL1-4-1 (K. Kawanisi, S. Kikuchi, and S. Yokosi: Faculty
of Engineering, Hiroshima University, 1-4-1 Kagamiyama, Higashihiroshima, Hiroshima 739-8527, Japan)

*2 e (g o (BE) BFHEDRERSL  T550-0005 KWK AN 1-13-47 (S. Kikuchi: TODA corporation, 1-13-47, Nishihonmachi,

Nishiku, Oosaka, Oosaka 550-0005, Japan)

O RE - ISR | P PEROKEERTERT  T739-0452 K BIMEAEI RS 3LA2-17-5 (T. Uchida and Y. Matsuyama: National Re-
search Institute of Fisheries and Environment of Inland Sea, 2-17-5 Maruishi, Ohno, Saeki, Hiroshima 739-0452, J apan)




40 V% - B & B

Vl &

EEBEOH FHEEINET, BRAFI—VDOTALIC
FoTRIPROENTEY, BOKEZE, EX20m, 1§
10m TH5 (UM 1998), L8 EE—HEL LTI A
¥ —CEHEEBTHIcoARE, 2OWMKt Iy 7Y — b
BoOT v H—CEELTH 5,

AXHPET ESNTHREREIZRED?DS I0m~20m F
TONBTH 5o T T ED LMITEAWICIETTH
20, EFIBVWTEERBORWKIRE, &%, 491
F AT ERBEYONELH CT2DITHWHT S5m» D
EFEINTWAE,

BB 2172 o 7200 FEBERE, REEDRICVE
THMEHESE TH S (Fig. 1)o 7 TBEHNITIZH
6005 DA REH & AT ICRE I N, BRWICK AL
—#E & UTHEATIZ 50 m BB TREIN TV,

Wl - F%, KBRS OBENZ19974 6 A S HEK
U'10821~228® 2 [, #NFN Fig. 1 ISR THET
Tholze 6 BIZKE, 10BIEHHTHo72, HFFET
HEOMEX, 6 HIZEET 5m~12m, 104k 0 m~7
m THolz, WHROWEEBER Ny 7T — A
(Nortek #:# Nortek-ADV) (BLF ADV & #ED), #4t
PBEREFYy 95 —707 749 — (Nortek 4 B
Nortek-ADP) (BLF ADP & B&EE) 2 AW CTHIZ L7z,
BNHOWEIZ, ADV 2EOoPRBIZHL, Thi Y
A FTEFTERTHE L AESE, 6 AlZ2mb»
514mETH2m BB, 10AE2m, 7m, 12mkEk
VIR D 4 B L L7z, ADP i3 A 5K FHEET 10 m
HEN 7T O HERICERE Lz ARIBKEOHES T IVFK
Biless (YSI# Model 6820) % Fiv»CilllsE L7z,

Fig. 1. Map showing the points where oceanographic proce-
dures were conducted.
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Fig. 2. Temporal variations of sigma-t profiles on 5 June (up-
per) and 21 Oct. (fower) in 1997.
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Tidal change and vector plots of horizontal current
measured with ADP for seven depths on 21~22 Octo-
ber, 1997. Currents are averaged every 10 minutes.
The depths of 2, 4 and 6 m correspond with the oyster —

hanging layer.
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Fig. 4. Tidal ellipses at the surface and the bottom on 21~22
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Fig. 5. Vertical profiles of horizontal current measured with
ADV in the oyster raft. Arrows indicate oyster — hang-
ing layer, and the stout bars show the sea bottom.
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Fig. 6. Separations of current profile.

Vertical profile of current velocity was simulated using
the parameters indicated here. Origins are put on the
end of oyster layers. Oyster layer in June is separated
into upper and lower oyster layers. h: position of up-
per end of upper boundary layer (seawater surface),
—k: position of lower end of upper oyster layer. k:
position of upper end of lower oyster layer in June, and
that of upper end of oyster layer in October. —a: posi-
tion of the lower end of lower boundary layer. hy:
position of sea bottom.
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Fig. 7. Horizontal currents measured with ADV (closed
circles) and theoretical current profiles(lines) in the
oyster raft. Arrows indicate oyster — hanging layer,
and the stout bars show sea bottom.
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Fig. 8. Vertical profiles of turbulence energy (a) and relative intensity (b) in the oyster raft.

and the stout bars show sea bottom.
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