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Current Fluctuations in Nakaumi Measured with the Current Drogue

1) Shimpei Moriwaki:Shimane Prefectural Inland Fisheries Experimental
Station, Hirata, 691-0076, Japan
Present adress:Shimane Prefectural Fisheries Experimental Station, Hamada, 697-0051, Japan
2)  Shinya Ohkita:Shimane Prefectural Inland Fisheries Experimental Station, Hirata, 691-0076 Japan
3) Tomoyasu Fujii: Mikuniya Corporation, Hiroshima, 734-0015 Japan

We report the current fluctuations in Nakaumi, enclosed brackish area with two—layered water
stracture in western Japan. It is based on the data derived from velocity measurements made by
a method employing a current drogue to place in water and follow it by ship. Although a few
exceptions ocuurred under the particular— geografical or hydraulical—conditions, the following
results were obtained. They are: (1) Remarkable changes in the surface current occur in company with
fluctuations of the sea wind. (2) Surface water flowed in the wind direction with the speed of
about 2% of the sea wind velocity. (3)The bottom currents moved clockwise influenced by the tidal

changes. (4)The velocities of bottom current ranged between 3.9 and 5. 3cm/s

Key words:Nakaumi, current, wind, water level current drogue
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Fig. 1 Geography of the study area.
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Fig.2 Construction of the current drogue used for Lagragian current measurement in Nakaumi.
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Fig. 3 Trajectory of a current drogue at the depth of 1m.
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Fig.4 Trajectory of a current drogue at the depth of 5m.
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Fig. 5 Correlation between north/east components of wind and those of surface current.
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Fig. 6 Vertical distributions of water temperature and salinity at the point(35° 27.72'N, 133°
11. 14E), July18 in 2001.
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Fig. 7 Correlation between north/east components of surface current and those of bottom current.
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Fig. 8 Changes of water level at the center of Nakaumi and Shinjiko, Nov. 7-8 in 2000.



#1 1 miRICRT D ERGEBROBE
Table 1 An outline of the current drogue tracking at the depth of 1m in Nakaumi.

# 2  SmiRITIT DGR O
Table 2 An outline of the current drogue tracking at the depth of 5m in Nakaumi.

#3  RIBOENNGEBIRHZ 3517 2 ERORDL

Table 3 Wind conditions during the current drogue tracking in Nakaumi (surface).
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Table 4 Wind conditions during the current drogue tracking in Nakaumi (bottom).



\ Na.kaura Gate _|

AN

X1 AT O BRI

Light

Float(12B X 2)

1m(surface)
5m(bottom)

Wood Boad

Sinker(32Kg)

X2 PN ERRR OREE



PO ¢ A 1(RWT)EFE eR

}

w 00Ss 0
J8s/WO0L

paads puim ueapy
-‘-l.lllllllllll

9 h\.
s~
pre— "
L'ON !

Buyouneiogioz N\
Buyoune| g0l LL'L e ~

A g
(pdepwy) Mz
9oBJINS

J9s/W 9'p
< 0Z~1

e—e

!

£
1 4
ge
ge

S p:
R

N 6 % “fian0021 00:02
oL e

0021 8'11°0002 0021

4'L1'000¢

T NG

1'0

8L e

h—\\\.o

235 /Wd 2°9
paads jua.und ueap|

9z}zi 0ZBLOL¥LEL 68295b€2 |

§2 /NZ6LLLSLELIOL

€222

0z .
6l e— o~~~z

KiaaodaaQg:y

gAN 2

Buyoune| mm"...//,.wm

8'AON

J9s/W 09

e

92 * AI9A0221 0E:0 L
g'AON

92~12¢

BT D EFRROHTHR

-
—

X3 K& (Im) |



w00s 0

29s/WO0L
paads puim uespy

(yadsp wi|)
20eJIns

(2) e

£l
.
- Aianoda1 90:01
29S/WD ' | )
paads Jua.Nd UB3 " \ §zudy
Ll \.
\ "
oL,
\. o3s/W ¢°g
Buiyoune| £0:9 €ElL~6
§Zudy
" 92'4' 1002 00:21 52'%° 1002 00:21 ¥2'%'100Z
€'ON 2°0-
— 1°0-
£ ¢ L / 00 mv
T N P, il Y -
I Buiyoune| 20711 i LT T Y B, 3
ve vZaN I L ¢ g
o s ZON 151 L o8
\, oes/uizE mw"“ s BLOSbEZ L
ge €~1
29S/Wd ' | / :
poads jJua.Lind ueajy ie 1
29s/W 2°¢
8~

8 * fanodal 2yl L

vz idy




I
w 00S

1
0
L] + »
295/Wd 9°E \. ° ¢
paads jua.nd ueap .
: \ S H
09s/W 001 K19A0991 22:01 J8s/w Q¢
paads puim ueapy 22 dy o 6~1
b ot ehandel ok gL ®
[« s U 295/W '8
J9S/W GO ¢y e paads jJua.1Ind uesjy
SL~€lL 1 Mm
zL ../ .
=S\,
Jas/w 22 ./ Buiyoune| GE:0 1
2L~0l Sl 9zudy
(Yadep wi|) Bunyoune| G€:s ¥ ON
208JINg Lzidy
G'ON
82°b°1002 00:21 L2'%' 1002 00:Z1 921002
\..P-ol
e G * B o 3
< YA N, s a7 4 |
’ T W o
N RBEEE i il s
A SWIElp 68 L05h €2 &9
€L 1L
N

(€) er

Kiano2a1 0zZ:g |

. “idy
8 //WN.
6




w 00S

das/w 00l
paads puim uesp

(yrdep w|)
adeLng

() e

Aionooal 2ot L
Ed R

29s/W

295/W 97 1
rL~0lL oL*® e
Buoune 8p:0 1 ~NE

ez |

L™ 29S/WD /P
./ paads jua.Lnd uesjy

e
= ",
L

Buiyoune) 00:9

4

6L BLW ~

L ON

00:21 61°2'1002 00:Z1

9°ON

4

L]
S
./!t.llo@.

28s/W §°7

gLl

6~1

295/WD §°G
paads jua.nd uesy

~ m
/ 5
» ABnodal Jpig L
gLinr




w 00s 0

Jas/w QoL
paads puim uespy

(Yadep wiy)
2oe4ng

2'8°100¢

(9) e

2 .q/ Bu .
&* 1Buiyouney £0:1 |
.m\. Lenr
Y et
|
J8s/W 52
Se ~1
29S/W2 |'G
paads jusund uespy
oe | i
v
J8s/w 8’9
L~S

2L ® A1aA0d21 OS:9 |
LEINF

oo:glL L'g’Loozg 0021 LE°2°1002

/
.
N
ot 95
g
(w) oA B3

<@
o

Gl
|
=
Lor]
od
-—




w 00s

(9) eR

1
0
€
\ |
e
J3s/W 00l .
paads puim uespy OL'ON \
o Buiyoune) 50:9 e
gl-dag
m\.
29S/Wd 2°E R,
paads Jua.ind uespy o _M_
J9s/W |} 98
| =~ =]
tLe 29s/W §'¢
A1an0281 SO0 L Le 8~§
(yadep wiy) guts
20BN
Aianooa1 0532 1
L1deg g ®
61671002 00:2L 81°6'1002 2l t.m.s.mm
\\).r \w.o
P \ e A\ V- 9 g
\ ' L W
A N A NS N\ A ol
Yo [ T : 2
—._. _o._. w _.. L0

8295 EC

\aﬂ

2%
]

J9s/Wd €1 |
paads Jua.LInd ueap

14oune| 5501
JARCES

6'ON




W ORI T A (RO BE PR

BT D EFRROHTHR

-
—

JEJE (GmiE) |

X 4

I 1
w00s 0
295/W 001 oL
paads puim ueap . 6, >t
TSR \..\. A12A0021 O |
Ln 2T MON
w J8S/WD 6
\w_ - paads Jua.Lnd ueapy
Ty Sm
A ./
Jes/w §L v
./m Z 1
B e ———
Buiyoune| 0¢:6
(yadep ws) S
wonog L'ON
£2°11°0002 00:81 00:Z1L 00:9 zZz'L ﬁ.oﬁ%m
T o ;/ og
i \\._\.\ll.l......f fz'0 m
HHHTH €03
e~ i B e K ~
A 11:68.9G6+€E21 o
ol
N




I
w 00S

J9s/W Q0L
paads puim ueap]|

(yadap wg)
woxlog

92'v" 1002

(2) P&

.

J9s/W |6 Lo

sl J29S/Wd 9

b2~02 \ paads jJua.nd uespy
0g
"z
A
m_. l -NN
e ..mu \
/ A1an02al 95: m
L. r,,,, gZudy i
_M_ i g “bunyoune) gg: oL
29S/W £°| L vz
29s/W 2°¢
g~
00:ZL SZ'v"1002 00:Z1 ¥2'%' 1002

-—

0
0-
0 N.

roW-

T 2

vaN 2Bl m_.w- N mwhwm.vmm L
220eslalvlZloL

~o

___:36 _



I
wo0s

295/W 001

(yadap wg)
wollog

(€) v

=]

82’

N =]

IW/S/WH'Q 29S/W 20 555/ L'¥
Se P2~g2 \o—.,.._,

Aianooal _.m"m_. .
"
2210y gz bz

6

P

=\
01

I@N _.

T1 o

;

[ rA

f

[~] .

23s8/W 9'2
22~11 ﬁ

eL"

\

Ll

¥Buyoune| 1$:01 /.
9z idy
=l

EON

1002 00:zl

92'+"1002
OI

29S/W2 6°E
ﬁwwnm JUSLIND UBSp

"zl

J9S/W 2'2
"Logp~11




(¥) v

1 1
w 00Ss 0
g
L “\_I.‘-m
oy =] %N
paads jua.und ueap SoSTEE % "0
29S/W Q0L 6~L .
paads puim cmmzﬁ :
M Buiyoune |5:01 / uk
W oty gL v %
.?nlllllllllll_.N 0z 6L :11 flll.lllllll o L=, \alm..
e — a8 ¥'ON 7
m-N ve £2 _M_
Kianooal mw.ﬂ _q.. Jes/W 97 w.“. .l/tl ) ..mp
m_ ve~LL m—s//-\lmw
29S/W €°7 vl
Y4 il
J9s/W '
(yadap wg) & L0l
wolijog
02°2° 1002 oozl 61721002 oozl w_..h._.Pc.m

&

L

<
o o o o
(w) [paa| B

&




(2) ¥R
I 1 2'8'1002 00:Z1 1'8'1002 00:21 e 1002
w 00s 0 £
% 0%
0 @
il ] :
N © f
../ 29S/W G°Z mo\mn
2 r~1 90
298/W 00 L 91 ./H
[paads puim uespy Buiyoune| 11 |
= rmnmnne Lenr
G'ON
h -
29S/WD €°G

paads jua.1ind ueap

gm
(yadep ws) /
] & 5

wo0g sidiig [
d9s/W €'y fe~02 palmemsazol
glL~S \m.u.w 3
Buiyoune| Sg:/ ZER L tml _N_
. oLs 2 295/W £°7
Ll~¥1
L~
)
A J_N.F lgy 99S/W b2
Kian022185:9 6L~81L

N
1'Bny




1 61°6'L002 00:ZL 81'6'1002 00:z1 L1'6°1002
w 00Ss 0 €0
P y, My
\ SN NI |
h 2SN S N AN
— \ AN A w0}
s .\. STSIFIEIZILI01 6 BL05PEzl et
295/W 001 \ e
paads puim ueap| 298/W 7°€
o R P —— ¥ M m\...\m
3 ._/ o
_M_ . €l 29S/W0 9'f
e ! paads juaLind ueajy
Jas/w /2 g W
b~L  buyounel go:11 'l
21°dss
(yadep wg) 9'ON
woljog

29S/W 62

=5 S1~0lL

d K19A0221 0§36
giaeg St [v]
29s/W G0
N 9l

BT D EFRROHITHS

g (5miE) |

X 4




)

Sept.17
(o)
% 5
g
X ° o
-.E 1 1 1 0O hd .. 1
2 1}
s -5 -6 -4 -2 0 2
°
s
g . T (o)
o Nov.7-8
? )
w -10 +
[ ]
E—comp. of wind(m/s)
[
- Sept.17 10
~ O] hd
£
L
t
S 5“
- [ ]
3
o )
Y
o 1 I 9 |
g -b -4 2 e 2
)
o °
] °
z 5
[}
N—-comp. of wind(m/s)
5 W EROILR O & REROZi 5 & OFHES




Temperature(°C)/Salinity(psu)
5 10 15 20 25 30

0 —= .

1 r Temperature @

Depth(m)

6 200147 H 18 H, 35" 27.72'N, 133" 11. 14 EIZ31F 27K,  Hisr g4



N-Comp.

G 5 r ¢
<
£
K
re]
E | - .
: e ,
© -10.0 -5.0 0p °® 5.0 10
£ ° .
o
E= °
om -5

Surface current(cm/s)

E-Comp.
[ ]
5 —.
IC)
S
E [ ]
) . o o .
= ° ‘e A °
o -5 -10 -5 Q o 5 1
A
3
(]
£ -5 r
S
£
fs]
..10 L

Surface current(cm/s)

% 7

FIEFOAL S OHRLSy &R OZ S & DAY




T T
_ ,./, i
T
Y |
! 3
| B
; .
\ /
-~
L ]
"
i
L
o 'E
= m_ -
e 2|
L ] : s
w = '
| _ .
k i
. | ]
J |
e} "
1
| _
o Tyl o n o o o
n &£ 2 o 0 N o
(=] o (=] o o o o

(w)jena] Jo3ep

| 00:01

00-8
009

| 00
| ooz
| 00:0
| 00-¢e

00-0¢
0081

| 00:91
| 001
| 00Tl
| o001

Nov. 7-8, 2000

CH)

DA{

BT DAL

Bz

e
BYA
A

SR

X8 2000411 H7~8HDHygL



90 L L'e 6 oy €evol,£€1 G01'82,5€ 08€0L,E€1 618°L¢.G€ 100Z3deS 81 ol
89 06 €Ll LE 69 vvL'60,6€1 GLE'8C.GC €8L°80.6€1 9G2LC,GE 10023deS L] 6
0l 1’6 1'6 9 G¢ 8vv'¢l €€l G8Y0E . GE EvECI €€l 8¥9'6¢,G€ L0OOC 1M L€ 8
0¢ Ev- Ly GGl 0¢ L16°LL €€ ¢6€°L¢,GE CLL L)L EEL 9LL°L¢.,S€ 100¢C 1M 61 L
G'G- 61 6'G 68¢ 08 €veol €€1 8908¢.G€ ¢I¢'H1,E€1 8LLLE,GE€ 100C INr 81 9
80 Ge- 9¢ L91 LY €olcl g€l 8€L°LC,G€ ¥C0Cl EEL 1€08C,G€ 100¢C 4V L2 G
8'8- 9'l- 68 09¢ 8L L¥LOl EEL L9L°LT.SE V8LLL EEL 9E€6'LT,GE 100 4dV 92 14
0¢l- 6'L- 144 L€C Iy 109'L1,E€1 G69°LC.S€ 089C) €€l 81£'8Z,66 100¢ “dvV G¢ €
¥e Vil L ¢l L9 62971 €€l €16'62,5¢ 90¥C) ,E€1 6LG8¢.S€ 100T 49V ¥ [4
66— 61 29 88¢ 1'€¢ 0/9'80.€€1 699/.¢.S€ 86V 0l .€€1 069L¢,9€ 000CAON 8-L I
(S/Wo)  (s/wo)  (s/wo) (1) C) @ (N) @ (N)

‘dwon—3 "dwon—N reads uesy uonoadlq uoneinq VEYCERERY sulyouneT] aleq "ON soLieg

neyeN ul w| jo yidap ayy 1e 3unjoedy sngosp—1usalind ayjl JO suIno Uy | 9|ge]



L0- 9v 9v IGE L'¢e €LL01 ., €€1 ¥L1'82.G€ L¥8OL,EE€L 09L°LC,G€ 00¢3deS 81-L 9
9'l- (e €¢a Eve 9¢¢ GEL'ZL,EEL 1810E,G€ LLET) EEL TLY6T.GE ). BNV I-INLLE g

vy ¢0- vy 4 6°€C €96°¢1 €€l €89'L¢.GE 19111 ,E€L GELLC,GE .00C 1M 61-8] 14

43 €¢- 6°¢ 9¢l 8'€c €96'L1,£€1 GI81LZ,G€ LO8'L),EEL €167L2.GE€ 00¢ 4dV L2-9i €

(44 61— 9v 145} 0€e c69C) €€l LS¥'8Z,G€ T6ET) €L 09582 .5 00¢ 4dV GZ-vi 4

0¢ V- 6V 961 06 6¥97¢) €€ ¢64G8¢.6€ G¥GCl . EE€L G6L'8C,G€ 000CAON ¢¢ }
(Sywo)  (s/wo) - (sy/wo) (1) C) @ (N) @ (N)

‘dwon-g -dwo—|N r99ds UBS|A UoIOBIIQ  uonReIn( Aianodoy suiyoune a1eQg "ON SoM9S

neyeN ul wg jo yidap ay3 3e SuyoeJ} anSodp—jua.Lind sy} JO SUIIN0 Uy g d|qe]



Table 3 Wind conditions during the current drogue tracking in Nakaumi(surface)

Date Direction lean speec N-Comp. E—Comp.
(T° ) (m/s) (m/s) (m/s)
7-8 Nov.2000 98 24 -04 24
24 Apr. 2001 352 1.8 1.7 -0.2
25 Apr. 2001 237 8.3 -4.6 -6.9
26 Apr. 2001 255 3.0 -0.8 -29
27 Apr. 2001 26 1.2 1.1 0.5
18 Jul. 2001 253 25 -0.7 -24
19 Jul. 2001 66 1.2 0.5 1.1
31 Jul. 2001 32 24 20 1.3
17 Sept.2001 236 2.9 -1.6 -24
18 Sept.2001 61 1.1 0.6 1.0

Table 4 Wind conditions during the current drogue tracking in Nakaumi(bottom)

Date Direction lean speec N-Comp. E—Comp.
(T°) (m/s) (m/s) (m/s)
22 Nov.2000 280 7.5 1.4 -7.3
24-25 Apr. 2001 265 1.5 -0.1 -1.5
26-27 Apr. 2001 291 1.0 0.4 -0.9
18-19 Jul. 2001 51 0.6 0.4 0.5
31Jul.-1Aug. '01 314 0.8 0.6 -0.6
17-18 Sept.2001 278 0.6 0.1 -0.6






