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Evaluation of the Metabolic Characteristics in Lake Water
with Continuously Measured pH and DO data
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Abstract

The free water method was applied to evaluate dissolved oxygen (DO) and dissolved inorganic carbon (DIC) dynamics
and the metabolic characteristics by using continuously measured DO and pH data at the center of Lake Kasumigaura
(L.K.) and the South Basin of Lake Biwa (S.B.). The rates of primary production and respiration were determined by
subtracting the oxygen and CO2 fluxes due to air-water gas exchange from the rates of change in the masses of DO and
DIC in the Lake. The averaged ratios of air-water gas exchange to change in the masses were 14%(DO) and 20%(DIC) in
L.K. and 10%(DO) and 9%(DIC) in S.B. and those ratios were affected by wind velocities. As the results of estimating
gross primary production in the daytime (8am.-4pm.), we obtained the averaged DO production rates of 8.0 (S.D. 5.6)
M MO htin L.K. and 3.2(S.D. 2.0) y MO h* in S.B. The averaged DIC consumption rates were 4.5(S.D. 2.9) y MO h*
in L.K. and 1.9(S.D. 1.0) y MO htin S.B.. The relationships between the metabolic quotients (MQ) and NO3-N vs. NH4-
N ratios in the lake water were verified on the basis of the smoothed time series data by using moving average.

Key words : free water method, primary productivity, respiration/decomposition rate, metabolic characteristics
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Table1l Statistical characteristics of water quality items at the center of Lake Kasumigaura between April 1992 and March 1993

Variable Number of | Minimum Maximum Average Standard

Samples Deviation
Temperature, 7924 4.6 31.3 16.1 7.6
pH 7920 7.3 9.6 8.3 0.5
DO, mM 7920 0.097 0.453 0.312 0.056)
DIC, mM 7921 0.384] 0.714 0.546 0.072
Alk, mg/L 12 39.2 59.1 53.9 5.4]
Chl-a, p g/L 12 29.0 120.0 79.1 25.0
COD, mg/L 12 5.7 9.0 7.2 1.1

Table2 Statistical characteristics of water quality items at the center of the South Basin of Lake Biwa between April 1992 and March 1993

Variable Number of | Minimum Max imum Average Standard
Samples Deviation
Temperature, ] 8453 4.9 30.1 16.1 7.3
pH 8450 7.1 9.6 8.3 0.5
DO, mM 8451 0.203 0.403 0.316 0.047
DIC, mM 8450 0.230 0.395 0.301 0.018
Alk, mg/L 12 29.0 30.8 29.9 0.5
Chl-a, p g/L 12 5.3 25.0 12.3 5.8
COD, mg/L 12 2.1 3.7 3.0 0.6
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Fig. 1 Changesin DO and DIC concentrations (meansin 24 hours) at
the center of Lake Kasumigaura
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Fig. 2 Changesin DO and DIC concentrations (means in 24 hours) at
the center of the South Basin of Lake Biwa
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Fig. 3 Changesin H2CO3 and Air-equilibrium COz2 concentrations
(meansin 24 hours) at the center of Lake Kasumigaura between
April 1992 and March 1993
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Fig. 4 Changesin pH (meansin 24 hours) at the center of Lake
Kasumigaura and at the center of the South Basin of Lake Biwa
between April 1992 and March 1993
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Table3 Statistical characteristics of the rates of change of DO and DIC at the center of Lake Kasumigaura between

April 1992 and March 1993

Number of
Sample

Variable

Minimum

Maximum Average of

absolute value

DO, mM/h

7864

-0.1250

0.0844

0.0051

DOge, mM/h

7870

-0.0081

0.0493

0.0007

DIC, mM/h

7864

-0.1036

0.1072

0.0025

DICge, mM/h

7865

-0.0074

0.0024

0.0005

ge: gas exchange

Tabled4 Statistical characteristics of the rates of change of DO and DIC at the center of the South Basin of Lake Biwa

between April 1992 and March 1993

Variable Number of Minimum Maximum Average of
Sample absolute value
DO, mM/h 8419 -0.0188 0.0250 0.0019
DOge, mM/h 8447 -0.0045 0.0059 0.0002
DIC, mM/h 8415 -0.0678 0.0679 0.0017
DICge, mM/h 8445 —0.004?] 0.0012 0.0002

ge: gas exchange
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Fig. 5 Changesin respiratory DO (meansin 24 hours) at the
center of Lake Kasumigaura
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Fig. 7 Changesin respiratory DO (meansin 24 hours) at the
center of the South Basin of Lake Biwa
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Fig. 6 Changesin respiratory DIC (meansin 24 hours) at the
center of Lake Kasumigaura
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Fig. 8 Changesin respiratory DIC (meansin 24 hours) at the
center of the South Basin of Lake Biwa
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Fig. 10 Respiration rate versus COD concentration in the South Basin
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