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Analysis of Behavior Characteristics of Water Pollutants in
Yeongsan River Using 3D Hydraulic Model

Abstract

The Yeongsan River, a major water resource for Jeollanam-do, that is adjacent to industrial
complexes and agricultural areas, is exposed to water pollution. Therefore, it is necessary to
investigate the impact of water pollution incidences and prepare response systems for river
environment safety for other water resources in the future. Environmental Fluid Dynamics Code
(EFDC) was applied to the mainstream of the Yeongsan River where residential, commercial,
and agricultural areas are located to analyze the behavior of pollutants conducting the scenario
analysis. Considering the pollutants that affected the study area, two pollutants, oil and benzene,
with different physical and chemical characteristics were selected for the analysis. As a result
of comparing the actual and simulated values of the water elevation, temperature, and flow
rate, it was confirmed that the model adequately reproduced the hydraulic characteristics of the
Yeongsan River. The oil flow dynamics showed that an increase in flow rate led to reduction in
the maximum height of the slick. Notably, the behavior of the oil was predominantly influenced
by the wind conditions. In the case of benzene, lower flow scenarios exhibited decreased arrival
times and residence times accompanied by an elevation in the maximum concentration levels.
From the results of pollutant behavior in the study area, it is feasible to utilize the section of
tributary confluence for collection and the weir area for dilution. This study enhances the
understanding of the pollutant’s behavior with different characteristics and develops effective
control systems tailored to the physicochemical attributes of pollutants.

Key words : Chemical spill, Environmental Fluid Dynamics Code Plus (EFDC+), Oil spill,
Pollution response, Yeongsan River
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Analysis of Behavior Characteristics of Water Pollutants in
Yeongsan River Using 3D Hydraulic Model

Summary of the article
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NSE | R® | RMSE | MAE
Water Surface Elevation (m) | 0.87 0.85 034 0.19
Water Temperature (°C) 0.96 0.97 1.5 111
Flow Rate (m’;’s) 0.96 0.96 5.17 3.01
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H First arrival time (hr) 34 3 0 68
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Junction Peak oil thickness (mm) 032 005 033 014
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Normal flow condition Leow flow condition

Site
Site 1 | Site 2 | Site 3 | Site 1 | Site 2 | Site 3
First arrival 10 hr | 13 hr 13 hr | 19 hr
time 5 br 20 min | 20 min 6 br 10 min | 40 min

Arrival time |8 hr 30| 14 hr | 19 hr | 10 hr | I8 hr

of peak min |40 min |20 min |20 min [ 30 min 29 br
Peak

concentration | 2.54 105 0.66 3.04 0.93 0.65
(mg/L)

Duration |8 hr 40(9 hr 50| 19 hr | 10 hr | 12 hr 26 hr
time min min |40 min (30 min |20 min
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