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Continuous Current Measurements in Lake Biwa (II)

—Time Variations of Lake Currents in the Northern Basin—

Shuichi Enpon and Yasuaki OKUMURA

Abstract

Continuous current measurements by using current meters have revealed some

characteristics of water current in the northern basin of Lake Biwa. The fundamental

mode of the internal wave has a great influence on the current field of offshore zone

as well as coastal zone. Especially, the water movement in the deep layer (hypolim-

nion) is strongly controlled by the internal waves. Internal Poincaré wave is domi-

nant in the offshore zone during the period of thermal stratification. Its period, which
depends on the internal radius of deformation, is about 17 hours in May and 12 hours
in August. Inertial oscillation is also dominant in the offshore zone, and frequently

occurs in the thermocline depth.

The cyclonic gyre is disturbed by the effects of continuous strong wind, z.e., the

wind driven current and the internal waves.
Under the strong wind with the direction

is soon restored to the original state.

After the wind falls, however, the gyre

perpendicular to the shore line, coastal bottom water is transported offshore.
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Fig. 2. Stick diagrams of lake current in three layers at Stn.22 near Okino-shiraishi from 27
August to 4 September 1983.
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Fig. 3. Rotary spectra of currents as shown in Figure 2.
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Fig. 4. Time variation of east component (%) and
north component (v) of currents. (a) Sta-
tion 5 in May, 1981. (b) Station 10 in
August, 1981.
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Fig. 5. Rotary spectra(clockwise components) of
currents as shown in Figure 4.
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Tabel 1. Monthly value of an internal radius of deformation and the period of the fundamental mode of

a internal Poincaré wave.

Month May Jun. Jul. Aug. Sep. Oct. Nov.
Internal radius of deformation (km) 2.4 3.8 4.9 6.2 5.7 4.8 3.2
Period of internal Poincaré wave (hr) 18.5 16.2 14.4 12.6 13.2 14.7 17.3
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Fig. 6. Time variation of wind (by AMeDAS at Hikone), water temperature and currents at
stations 10, 11 and 12 in August 1981.
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4 Aug 1981

Fig. 7. Time variation of current distribution from 4 to 9 August 1981. The dynamic height

contours are also shown in dynamic cm.
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Fig. 8. Current roses obtained by the continuous current measurements by current meters at three
stations off the mouth of Seri River from 25 September to 15 October 1985. A wind rose
at Hikone is also shown (after Hikone Meteorological Observatory).
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Table 2. Characteristics of lake currents in the northern basin of Lake Biwa. WD : wind driven current,
GR : gyre, IW : internal wave, IO : inertial oscillation.

. Current Type WD GR W 10

Region

Summer © A © A
Coastal zone

Winter © — — A

Summer © © © ©
Offshore surface

Winter © — — ©
Thermocline Summer A A ©

Summer O — © A
Deep layer

Winter A — — A
© : Dominant, A : Visible, — : None
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