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Estimation of primary production in rivers using continuously recorded data of
dissolved oxygen

Tetuo MURAKAMI"

Abstract

A method to estimate primary production based on diurnal oxygen change in flowing water, introduced by Odum (1956)
and Bott (1996), is applied to a heavily polluted river in Nagoya City, Central Japan. Continuous oxygen concentration
observed by integrated electrical recorder for water quality now allows more convenient and practical monitoring.
Diurnal and seasonal fluctuations in production and respiration rates of the river are described and discussed in relation to
meteorological changes such as solar radiation and water temperature. Diurnal and short-term changes in production depend
on solar radiation, while no significant correlation was detected between seasonal changes in production or respiration rate
and water temperature.
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Fig. 1. Diurnal fluctuations in primary production rate (P),
community respiration rate (R) and diffusion rate (D)
(Tenpaku River, 14 Mar. 1997).
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Fig. 2. Relationship between cumulative daily solar radiation at the
Nagoya Meteorological Observatory and estimated primary
production in the Tempaku River from 1 to 15 March 1997.
Two exceptional low production rates in the figure account
for photoinhibition. See also Figure 3 for detail.
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Fig. 3. Diurnal fluctuations in solar radiation and primary
production on 13 March 1997.

B S ICELE D4 R RS E T 10 mm LA EOREKR D
NIRNHEZRY, AMOERELEREHE L, 2
T HERIE, 1995 4FEA 5 1997 D 3 4R T 45 H TH o7z,
BAEO AR EERE (P), MIEE (R), PRIITZENE
1, P=92mgO, L' h', R=12.8 mgO, L' h", P/R=0.66 (1995,
n=13), P=7.6 mgO, L h'', R=10.4 mgO, L" h"', P/R=0.67 (1996,
n=15), P=6.5 mg0, L h'', R=10.4 mgO, L" h"', P/R=0.53 (1997,
n=17) Th-olz, PIRILB 1T ThD DX, HHYOERE
X0 bR ET 2RISR MK L LTiE, BROMER
LEZOND, MIICTRTEIRPRER 1 28X 5 DI,
45 R 3 Bl E e o Tz,

KR &, AR PRI B R ONWEIRGE BE & 1255V IE o AR B B AR 23

28

U
3 Production

— Y=0.22x+2.66 (R2=0.10)

>

N *

P 2| ¢

_IN

o 3

(o] * R ¢

E

.s 10 |

©

=]

T

o

o 0 .
0 - Respiration

Y=0.31x+4.13 (R2=0.22)

20 | *

Respiration (mgO,L-1day")

water temperature (°C)

CAERERIR EAEFE (EB) RO (TE) OBMFR
(1995 -~ 1997 4F ).

—IJAM OB L WK AL, BUlE 02X A HERS
10 MJ m™ day” @ H OBRMEICIRE LTk Lz,

Fig. 4. Relationship between daily maximal water temperature and

&
~

production rates (upper) and respiration rates (lower) from
1995 to 1997, concerning days without heavy precipitation
in the previous week, and cumulative daily solar radiation
over 10 MJ m”'day™.
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