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Abstract

Mixing characteristics of the longitudinal/transverse directions is inevitably different in rivers with a large aspect ratio. Particularly
complex mixing behavior occurs in the area of the confluence where tributaries and main streams of different concentrations meet, and
it is necessary to accurately implement such mixing characteristics by assigning appropriate values of longitudinal and transverse
dispersion coefficients. In this study, the mixing behavior according to the different values in the longitudinal/transverse dispersion
coefficient was analyzed by using the two-dimensional model (RAMS) at the confluence where three rivers (the Nakdong River, the
Geumbho River, and the Jincheon Creek) meet. Firstly the longitudinal and transverse dispersion coefficients were calibrated and validated
based on the electrical conductivity (EC) acquired from field measurements. Through the calibration and validation, it was shown that the
longitudinal dispersion coefficient was about 25 times larger than the transverse dispersion coefficient in this area. Then assuming that
a hazardous substance (phenol) was introduced into the upper boundaries of the Geumho River and the Jincheon Creek due to an accidental
spill, the concentration of phenol arrived at the water intake facilities was calculated by using the calibrated numerical model. As a result,
characteristics such as time and peak concentration of hazardous substances reaching the water intake facilities were very different
according to the ratio of the longitudinal/transverse dispersion coefficient values. In fact, this is an example that the selection of the
dispersion coefficients can affect decision-making such as stopping water intake during an appropriate time at the facilities, when if
phenol is introduced into a river. In the end, when using a two-dimensional mixing model in a river, it was confirmed that the provision
of an appropriate value of the longitudinal/transverse dispersion coefficient was an important factor.
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Fig. 1. Mixing process at river confluence with continuous pollutant inputs from tributary (after Jung et a/, 2019)
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Table 1. Summary of field measurements
Case Date River Q (m’/s) H (m) W (m) U (m/s) EC ( #S/cm)
Nakdong 312.3 5.47 436.6 0.154 145
1 August 27,2014 Kumho 71.7 4.36 141.0 0.131 242
Jincheon 4.69 2.51 84.0 0.047 638
Nakdong 410.1 5.29 429.5 0.200 227
2 October 23, 2014 Kumho 64.4 3.96 122.0 0.164 392
Jincheon 6.89 1.68 58.0 0.109 660
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Fig. 7. Concentration-time curves of Scenario_1
Table 3. Comparison of concentration characteristics at water intake facilities
Water intake facility Uam Wolseong
Dispersion coefficient D;/HU«=24.35 D;/HU«=24.35 Dy/HU«=24.35 Dy/HU«=24.35
P D#/HU:-=0.97 D/HU:«= 2435 D/HU-=0.97 D;y/HU-= 2435
Peak Conc. (ppm) 0.709 0.562 0.114 0.499

Scenario| Time to reach the peak Conc. |2014-08-04 11:00 AM

2014-08-04 8:00 AM

2014-08-04 3:30 PM

2014-08-04 2:00 PM

1 Time to reach the criterion Conc.| 2014-08-04 5:30 AM

2014-08-04 4:00 AM

2014-08-04 10:30 AM

2014-08-04 9:00 AM

Duration of the criterion Conc. 41 hr 19 hr 20.5 hr 20 hr
Peak Conc. (ppm) 0.088 0.039 0.007 0.033
Scenario| Time to reach the peak Conc. | 2014-08-04 7:00 AM | 2014-08-04 5:30 AM | 2014-08-04 1:00 PM |2014-08-04 11:30 AM
_2  |Time to reach the criterion Conc.| 2014-08-04 4:00 AM | 2014-08-04 3:30 AM |2014-08-04 11:30 AM |2014-08-04 8:30 AM
Duration of the criterion Conc. 11.5 hr 5.5 hr 3.5 hr 6.5 hr
Peak Conc. (ppm) 0.930 0.917 0.072 0.645

2014-08-04 3:30 AM

2014-08-04 2:30 AM

2014-08-04 9:00 AM

2014-08-04 8:30 AM

Scenario| Time to reach the peak Conc.

_3  |Time to reach the criterion Conc.| 2014-08-04 12:30 AM | 2014-08-04 12:30 AM | 2014-08-04 6:00 AM | 2014-08-04 5:00 AM

Duration of the criterion Conc. 12.5 hr 9 hr 7 hr 10 hr
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