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The Diurnal Variation of Vertical Distribution of
Dissolved Oxygen in a Shallow Pond

Masahiro KaJ1HARA

Abstract

It is well known that the content of dissolved O, in shallow water is affected
by the production or consumption by phytoplankton and also by the exchange of
O, between air and water. However little is known about the vertical detailed
distribution of dissolved O, and its diurnal variation. Observation have been
carried out in a shallow pond (3m x13.5m. depth 1m) by applying a newly
developed water sampler (Kajihara 1968) which was designed to collect samples of
water from five adjacent depths by hydrostatic pressure. (Fig. 1)

The results are summarized as follows;

I)

2)

3)

4)

On July 24 at 11.18 there was a maximum value of 0,/0, (saturation) at
about 8 cm below the surface. This maximum had a tendency to descend
during the day.

In the sampling taken at 22.59 the maximum at about 18 om below the
surface suddenly changed to a minimum. This means that a high content
of phytoplankton existed in this narrow layer.

With the decrease of water temperature, the narrow layer of minimum
value expanded down to the bottom. This may be caused by the gradual
convection of water due to the cooling rather than by the dispersion of
phytoplankton. These tendenecies described above are seen both in the
vertical distribution of dissolved O, and the ratio of dissolved O, to that
of saturate value. (Table, Fig. 2)

Diurnal variations of 0,/0, (saturation) in fixed layers have sinusoidal
sharped profiles which have the same phase and amplitude. But as to
the detail, the amplitude of profile at 10cm depth from the water
surface is slightly smaller than other amplitudes. This may be caused
by the exchange of oxygen between air and water.
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Table Smapling times, depth (cm), dissolved oxygen (ml/1) and temperature (°C)

Time 11.00-11.35

Time 13.45-14.20

’ Time 16:40-17.07

Depth 0O, Temp. | Depth O, Temp. ‘ Depth O, Temp.
0 5.15 26.4 2 5.70 27.7 0 5.54 26.8
4 5.28 26.4 5 5.54 27.4 4 5.49 26.8
8 5.37 26.5 12 5.74 27.3 10 5.92 26.9
14 5.23 26.5 20 5.57 27.1 18 5.66 26.9
20 5.12 26.5 30 5.57 27.0 28 5.88 26.9
30 5.83 26.4 40 5.64 26.9 38 5.78 26.9
40 5.50 26.3 50 5.52 26.7 48 5.82 26.9

60 5.76 26.5 68 5.60 26.7
Time 19.40-20.10 Time 23.45-23.13 Time 01.45-02.05

Depth O, Temp. | Depth 0O, Temp | Depth O, Temp.
5 5.63 26.4 6 5.28 26.0 2 5.18 25.6
11 5.63 26.5 12 5.34 26.1 8 5.32 25.8

17 5.91 26.5 18 5.07 26.2 12 5.41 25.9
30 5.68 26.6 24 5.37 26.2 24 4.95 25.9
40 5.78 26.6 32 5.40 26.3 32 5.12 25.9
50 5.86 26.6 40 5.41 26.3 50 5.39 25.9
60 5.63 26.6 50 5.43 26.3
70 5.77 26.6

Time 04.30-05.00 Time 07.30-07.58 Time 10.30-10.55

Depth 0, Temp. | Depth 0O, Temp. | Depth 0, Temp.
3 5.12 25.2 3 5.20 25.8 3 5.44 27 .4
7 5.37 25.2 9 5.00 25.6 8 5.23 27.0

13 4.67 25.4 14 4.95 25.6 14 5.08 26.9
19 4.36 25.5 20 4.76 25.6 20 5.12 26.8
29 4.18 25.5 26 4.79 25.6 26 5.03 26.5
49 4.40 25.6 28 4.77 25.6 34 5.21 268.4
69 4.80 25.8 38 4.80 25.6 44 5.12 26.3
48 5.00 25.6 54 5.25 26.3

58 5.39 25.8 64 5.22 26.3

74 5.44 26.3
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Fig. 2. Vertical distribution of 0,/0, (saturation)
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Fig. 3. Diurnal variation of 0,/0, (saturation) on July 24-25, 1967
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