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The Simulation of the Diurnal Variation of the Water Quality

of the River and the Determination of Its Pollution Load

Isao Fukunaga, Genta Uno, Kunio Oda, and *Ryuichiro Ishii

Osaka City Institute of Hygiene, Kitaogimachi 38, Kitaku, Osaka; *Department of
Agriculture, Kinki University, Kowakae, Higashi-Osaka

We simulate the diurnal variation of the water quality of the river using the given

equation. a, ¢ and ¥ were determined by the least squares method, and b estimated

by the observed tidal phase.
Y=asin b(t—c)+Y

in which a=variation width (dimension equal to that of ¥, ¥)

b=2n|periodic time, rad/hr
c=phase, hr

Y, Y=water level, water quality and their average value
Water level, stream velocity, water quality etc. were simulated by sine curve.
River pollution load was most accurately determined by calculating the product
of the average value of BOD, the average value of water level, and the average water
velocity, determined respectively by simulation.
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Fig. 1. Sampling points in Osaka City
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Fig. 2. A example of water level variation (at B. Daikokubashi from July 10 to August 7 1969).
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Fig. 3. Three types of water level variation.
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Fig. 5. Example 2 of simulation (water velocity from
Aug. 27 to 28 1969).
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Fig. 4. Example 1 of simulation (Water Level from Fig. 6. Example 3 of simulation (at B. Hommachi-
Aug. 27 to 28 1969). bashi from Aug. 27 to 28 1969).
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Fig. 7. Example 4 of simulation (at B. Daikokubashi
from July 25 to 26 1969).
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Fig. 8. Example 5 of simulation (at B. Daikokubashi
from Sep. 4 to 6 1969).

Table 1. The Simulation of diurnal variations of water quality (at B. Daikokubashi of River

Dohtonborigawa)
Date Index Y a c r Sres Sy n
1969 Water level, m 1.65 0.45 -2.19 0.8 0.19  0.40 13
§ . Water velocity, cm/s 15.7 -12.7 -1.25 0.86 5.9 11.5 11
%4 Water volume, mé/s 8.9 -7.3 -0.92 0.8 3.3 6.5 11
15  BOD, ppm 13.7 6.4 237 0.37 11.6 12.5 13
——%'- Pollution load, ton/day  12.3 -14.8 -1.18 0.71 11.8 16.8 11
8 Water level, m 1.62 -0.58 -0.33 0.87 0.24 0.48 13
27 Water velocity, cm/s 20.3 23.0 2.60 0.8 11.5 21.2 13
218 Water volume, m3/s 12.5 18.1 1.72 0.63 9.9 12.7 13
._ 2 BOD, ppm 16.0 4.9 229 052 6.9 8.0 12
12 Pollution load, ton/day  20.0 -23.2 -2.89 0.84 1.0 20.4 12
9 Water level, m 1.50  0.36 -2.98 0.77 0.21 0.34 16
17 Water velocity, 18.0 -12.4 -0.23 0.67 9.8 13.1 16
fg Water volume, 9.5 -6.2 0.29 060 6.2 7.7 16
9. BOD, ppm 35.4 19.4 -2.74 0.75 13.1 19.7 16
~ 15 Pollution load, ton/day  25.8 -17.8 2.65 0.56 22.0  26.7 16

MEEZEE U HANEOEMTISHE, 2)& %0
BREWNREBD Y I 2L —va vh ORI EHEE,
3) BOD L BEBOEZNEND Y I alb—va VO
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Table 2. Comparison of pollution load.
ton/day
Date 1) 2) 3) 4)
1969-8-14~15 12.9 12.3 10.6 11.4
8-27~28 20.0  20.0 17.2 17.0
9.17~18 25.2 25.8 30.0 33.1
Method;

1) Simple average value of pollution load that was
the product of BOD and water volume

2) Average value determined by simulation of
pollution load that was the product of BOD and
water volume

3) Product of average value of BOD and average
water volume determined respectively by simu-
lation

4) Product of average value of BOD and average
water level and average water velocity deter-
mined respectively by simulation
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