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Current fluctuationsin L ake Nakaumi measured with the current drogue

Shimpel Moriwaki*, Shinya Ohkita® and Tomoyasu Fujii®

Abstract: We report the current fluctuations in Lake Nakaumi, an enclosed brackish water
body with a two-layered structure in western Japan. The study is based on the data derived
from velocity measurements made by a method employing a current drogue placed in water
and following it on aship. In spite of afew exceptions that occurred under certain geographical
or hydraulic conditions, the following inferences were made from the study: (1) remarkable
changes in the surface current occurred with fluctuations in the sea wind, (2) surface water
flowed in the direction of wind at a speed of c. 2% of the sea wind velocity, (3) the bottom
currents moved clockwise under the influence of the tidal changes, and (4) the velocities of the

bottom currents ranged between 3.9 and 5.3 cm/s.
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Table 1. Data on the current drogue tracking at 1 m depth in Lake Nakaumi.
Series No. Date Launching Recovery Duration  Direction Mean speed N-Comp. E-Comp.
(N) (E) (N) (E) (h) (") (cm/s) (cm/s) (cm/s)
1 7-8 Nov.2000 35°27.690° 133°10.498° 35°27.669° 133°08.670 23.1 288 6.2 1.9 -5.9
2 24 Apr.2001  35°28.579° 133°12.406° 35°29.513° 133°12.629° 6.7 12 11.7 11.4 2.4
3 25Apr.2001  35°28.318" 133°12.680° 35°27.695  133°11.601 4.1 237 14.4 -7.9 -12.0
4 26 Apr.2001  35°27.936° 133°11.784° 35°27.767° 133°10.747 7.8 260 8.9 -1.6 -8.8
5 27 Apr.2001  35°28.031° 133°12.024° 35°27.738" 133°12.103 4.7 167 3.6 -3.5 0.8
6 18Jul.2001  35°27.778" 133°11.212° 35°28.068" 133°10.243 8.0 289 5.9 1.9 -5.5
7 19Jul. 2001  35°27.776° 133°11.712° 35°27.392" 133°11.917 5.0 155 4.7 -4.3 2.0
8 31Jul.2001  35°29.648" 133°12.343° 35°30.485  133°12.448 55 6 9.1 9.1 1.0
9 17 Sept.2001  35°27.256° 133°08.783° 35°28.375 133°09.744° 6.9 37 11.3 9.0 6.8
10 18 Sept.2001  35°27.819° 133°10.380° 35°28.105  133°10.433 4.0 9 3.7 37 0.6
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Table 2. Data on the current drogue tracking at 5 m depth in Lake Nakaumi.
Series No. Date Launching Recovery Duration  Direction Mean speed N-Comp. E-Comp.
(N) (E) (N) (E) (h) (T°) (cm/s) (cm/s) (cm/s)
1 22 Nov.2000 35°28.795 133°12.545 35°28.592" 133°12.649° 5.0 156 4.9 -4.4 2.0
2 24-25 Apr.2001 35°28.560° 133°12.392" 35°28.457° 133°12.652' 23.0 114 46 -1.9 4.2
3 26-27 Apr.2001 35°27.913° 133°11.807° 35°27.815° 133°11.963 23.8 126 3.9 -2.3 3.2
4 18-19Jul. 2001 35°27.735° 133°11.161° 35°27.683° 133°12.563 23.9 92 4.4 -0.2 4.4
5 31Jul-1Aug.’01 35°29.672" 133°12.377° 35°30.181° 133°12.135 22.6 343 5.3 5.1 -1.6
6  17-18Sept.2001 35°27.760° 133°10.847° 35°28.174° 133°10.773° 227 351 46 46 -0.7
Light sy,
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Fig. 1. Location of the study area.
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Fig. 2. Schematic diagram of the current drogue used for
Lagragian current measurement in Lake Nakaumi.
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Table 3. Surface wind conditions during the current
drogue tracking in Lake Nakaumi.

Date Direction Mean speed 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 30 -0.8 -29
27 Apr. 2001 26 12 1.1 05
18 Jul. 2001 253 25 -0.7 -24
19 Jul. 2001 66 1.2 05 1.1
31 Jul. 2001 32 24 2.0 1.3
17 Sept.2001 236 2.9 -1.6 -2.4
18 Sept.2001 61 1.1 0.6 1.0
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Table4. Bottom wind conditions during the current
drogue tracking in Lake Nakaumi.

Date Direction Mean speed N-Comp. E-Comp.

(T° ) (m/s) (m/s) (m/s)
22 Nov.2000 280 15 14 -1.3
24-25 Apr. 2001 265 15 -0.1 -1.5
26-27 Apr. 2001 291 1.0 04 -0.9
18-19 Jul. 2001 51 0.6 04 0.5
31Jul.—1Aug. '01 314 0.8 06 -0.6
17-18 Sept.2001 278 0.6 0.1 -0.6
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Fig. 3. Trajectory of acurrent drogue a 1 m depth.
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