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Development and Application of Dynamic Water Quality Model
in Nakdong River

ALbe /5 R E ) B o
Kwon, Na Young / Choi, Hyun Gu / Yu, Jae Jung / Han, Kun Yeun

Abstract

The objective of this study is to develop an accurate and stable dynamic water quality model which is
capable of reflecting various flows and irregular cross sections and handling numerical oscillations under the
low flow conditions. In order to solve the oscillation problem under the low flow conditions, diffusive wave
method was applied to the low flow condition in developing a hydraulic model, DyHYD. DyQUAL is also
developed as a water quality model to calculate up to 12 water quality variables including autochthonous
BOD, water temperature, DO, TN and TP. The developed model is applied to both hypothetical river channels
and actual Nakdong river watershed. Additionally, the applicability and reliability of the models are verified
by comparing simulation results with observed values. Nash-Sutcliffe coefficients are estimated by
comparison between simulation results and observed values. In the calibration and verification process, the
coefficients varies from 0.391 to 0.591 and 0.704 to 0.902 for discharge, BOD, TN and TP, respectively.

Keywords : DyHYD, DyQUAL, Dynamic water quality model, Nakdong river
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Dynamic Water Quality
Analysis

Dynamic Hydraulic
Analysis

Analysis of natural cross

section data

Establishment of river
network in Nakdong
watershed(including dams)

Pollutant load data

Setup of upstream and
downstream boundary
conditions

Preissman Analysis
Perform DyHYD

Calibration and verification of
hydraulic model

Inflow data from tributaries

Reaction coefficient data for
ollutants

__________________‘

Providing hydraulic data

for water quality
Dynamic Hydraulic
Analysis

modeling

Perform DyQUAL

Calibration and verification of
water quality model

Dynamic Water Quality
Analysis

Fig. 1. Concept of Dynamic Water Quality Model
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Table 1.

Relative Coefficients for Each Calibration Data

Calibration
Results .
. Discharge BOD TN TP
Relative
Coefficients
Nash- Sutcliffe 0.501 0.391 0.441 0.376
Coefficients
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Fig. 7. Scatter Diagram for Verification Results
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