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Determination of Daily Pollutant Loadings Using TANK Model
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Summary

In order to control the water quality in rivers or lakes, it is needed to evaluate accurate
amount of pbllutant loadings from watersheds. The daily pollutant loadings were simulat-
ed using the pollutant loading calculation model which was composed of mathematical
equations superimposed on the TANK model. The calibration of runoff and pollutant
loading parameters were carried out with observed data, using a trial~and-error method.

In addition, the proposed model was applied to evaluate its applicability for the represen-

tative watershed, the Bokha river watershed, Icheon city, Korea.

The parameters of SS and T-P showed large values in the first tank while T-N showed
large in the second tank. As a result of simulating the daily pollutant loadings by the pol-
lutant loading calculation model, all of SS, T-N and T-P loadings were increased or de-
creased according to the amount of runoff discharge. Especially, it was apparent that SS
and T-P loadings were significantly influenced by the runoff variation when it was rain.

These results could partly explain that SS and T-P would occur mainly from the surface

runoff while T-N would occur from both surface and subsurface flow.
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Fig. 1. Schematic diagram of the TANK
model
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Input

Compute pollutant load
storage of each tank

@
&

Compute runoff(q,) and
drainage(C,) of each tank

Compute total runoff Compute accumulated load
q1=q,+q2+q3 of each tank

Compute total pollutant load
Li=L;+L,+Ls

:

Output daily runoff(q) and
polutant load (L)

Fig. 2. Flow chart of the TANK model for
calculation of pollutant loadings
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Table-1. Runoff parameter values calibrated in the TANK model

Runoff parameter

bl b3 hll hlZ h2 h3

0.19 | 0.21 |0.0002| 5.0 71.4 0.5 0.0

Correlation

coefficient

2.43mm

0.87




BARFEE o] &3 UE 2 PFeF 4F

- }_
o~

~7 12N [
ol 5
K wangiju z ~ Icheon-City
s “
L’ 40 2
¢ > 3
H >, S
> %
/ s
) £
i -
\, §
1 &
i <
-%7

Fig. 3. Map of Bokha river watershed
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Fig. 4. Comparison between observed and
simulated daily runoff during the
calibration period, 1993
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Table-2. Pollutant loading parameter values calibrated in the TANK model

Parameters Description L 8S T-N T-P
By 1 amount of load at first tank 1000 80.0 190.0
By, amount of load at first tank 1500 80.0 190.0
B, amount of load at second tank 330.0 100.0 0.4
B, ; amount of load at third tank 330.0 100.0 36.0

i reduction coefficient at first tank 0.0092 0.0004 0.001
fi, reduction coefficient at first tank 0.01 0.0004 0.02
f, reduction coefficient at second tank 0.001 0.0001 0.015
f3 reduction coefficient at third tank 0.001 0.00056 0.008
¢y accurnulation coefficient at first tank 0.0009 0.001 0.0001
Cip accurnulation coefficient at first tank 0.001 0.0001 0.0001
Cy accumulation coefficient at second tank 0.0001 0.0001 0.0001
Cy accumulation coefficient at third tank 0.00001 0.00001 0.0001

Table-3. Comparison between observed and simulated pollutant loadings

_—

Date 58 (kg/day) T-N (kg/day) \ T-P (kg/day)
Observed Simulated Observed T Simulated Observed Simulated
6/13/92 7.9 306.2 8.3 11.9 05 | 199
8/22/92 614.9 333.4 72.9 113.8 2.7 17.7
10/10/92 4262 378.1 392.1 133.4 163.2 10.6
2/06/93 195.8 2475 22.3 94.1 13.7 45
5/21/93 926.5 912.4 260.3 236.4 125.7 99.8
8/27/93 2195 315.0 140.3 132.9 99.1 17.2
10/09/93 433.0 241.9 315 106.4 2.5 6.4
1/27/94 37.2 155.9 25.1 73.6 2.4 47
4/30/94 75.9 111.8 3.8 55.2 2.0 4.1
6/18/94 56.5 155.4 0.8 80.7 0.6 8.5
8/23/94 219.1 135.3 184.6 70.8 8.0 7.8
10/10/94 1325 138.2 85.1 74.7 9.4 5.9
RMSE ) 144.0 97.0 51.2
Correlation 0.84 0.60 L 0.52
coefficient
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Fig. 6. Simulation of daily runoff, 1994
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