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Observations of Water Temperature, Electric-Conductivity and
Turbidity using TCT Profiler in Lake Biwa
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Abstract

The temperature, conductivity and turbidity of lake water are very important
indices of a lake environment. Conductivity reflects the total amount of concentration
of major jons (Na*, K*, Mg?*, Ca?*, Cl-, SO,?-, HCO;"). Turbidity correlates the
concentration of SS (Suspended Substance). A TCT-profiler was designed for monitor-
ing of a lake environment. It is able to quickly measure temperature, electric-conduc-
tivity and turbidity at every 0.5m interval in a water column. A high speed boat
equipped with the TCT-profiler makes it possible to collect data over a wide area of
a lake. Measured data are automatically memorized and stored within the sensor unit,
as the profiler, suspended from an ordinary rope, moves up and down beneath the lake
surface.

Observations were carried out at several locations in Lake Biwa, and useful data
were obtained. Turbid water due to heavy rains was transported from the Ane River
into the center of lake by the lake current (cyclonic gyre). The transportation speed
of turbid water was estimated over a two day period at about 5cmesec™!, which
corresponded to the gyre speed. )

Key words: TCT-profiler, electric conductivity, turbidity, lake environmental
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Fig.1. Schematic diagram of the observation method and sensor unit of the TCT profiler.
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Table 1. Characteristics of the sensors of the TCT profiler.
Depth Temperature Conductivity Turbidity
Sensor Variable capacitance Pt element Four electrodes  Back scattering
Range 0~200m —5~40°C 0~10004S+cm™* 0~120ppm
Accuracy +22cm +0.05°C +1uS+cm™! +1ppm
Resolution 5cm 0.01°C 0.3uS-cm™! 0.1ppm
Response (90%) 0.1sec 0.25sec 0.1lsec Isec
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Fig.2. Relation of the concentration of SS
(Suspended Substance) to the turbidity.
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Fig. 3. Relation of the concentration of major ions
to the electric-conductivity.
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Table 2. List of observations in Lake Biwa during

1989-1990.
Date Total Stations
20 May.1989 53
21 May.1989 50
16 Jun. 1989 58
17 Jun. 1989 54
14 Jul. 1989 58 l - Amano
15 Jul. 1989 58 1
2 Aug. 1989 58 one
7 Aug. 1989 58
15 Sep. 1989 57
16 Sep. 1989 47
14 Oct. 1989 51 .
17 Nov. 1989 58 Lake Biwa
18 Nov. 1989 58
14 Feb. 1990 58 10km |
15 Feb. 1990 27
5 Apr. 1990 10
6 Apr. 1990 58
25 Jun. 1990 55
26 Jun. 1990 58
Fig. 4. Bathymetry map of Lake Biwa and the
locations of the observation sites.
Temperature(TC) Conductivity (1S ¢ ) Turbidity (ppm)
0 - 0 [
7 - I\ v C
i 2 10 9 ( 10
2 2 N 2 /
En En /\\294 q Enf
F- £ £
}w- 8 8 Sul 9 g 0
50 sof 9 s0p 05
60 50| 80
10 0 nr 1
Nay Jul s;p lhlav. l;n. M;r. u'ay May lllll St;p. N;:v. Jan. M;r. M;y May "Jul.  Sep. Now. l;n. Mar. I;y
1989 1990 1989

1990 1989 1990

Fig.5. Seasonal changes in water temperature (left), electric-conductivity (middle) and turbidity
(right) at fourth site from the west coast on the survey line 3 of Fig. 4 from May 1989 to

June 1990.
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Fig. 7. Seasonal changes of horizontal distributions of electri&conductivity at the depths every
5m, and 1Im above the lake bottom from May 1989 to April 1990.
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Fig.8. Seasonal changes of horizontal distributions of turbidity at the depths every 5m, and 1m
above the lake bottom during May 1989 to April 1990.
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Fig.9. Seasonal changes of dynamic topographies (in dynamic centimeters) at the lake surface
refered to 30dbar surface from May 1989 to April 1990.
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Fig.10. Horizontal distributions of water temperature (left), turbidity (middle) and electric-
conductivity (right) at the depth of 17m on September 15, 1989.
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Fig. 11. Horizontal distribution of turbidity at the
depth of 21m on September 16, 1989.
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Fig. 12. Vertical-section of distributions of water temperature (left), turbidity (middle) and
electric-conductivity (right) on the survey line 3 on September 15, 1989.
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Fig.13. Vertical profiles of water temperature, electric-conductivity and turbidity at the
midpoint of the survey line 3 on September 15, 1989. :
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