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Abstract This study analyzed the characteristics of the water level data of an existing hydrological
observatory and the turbidity data of automatic water quality observation data and verified the Py_STPS
model using the results at the confluence of the Nakdong and Geumho Rivers. A quasi-steady turbidity
simulation was performed and verified by the Py_STPS model using the daily average turbidity data, daily
average flow rate, and daily average water level data. The average turbidity of the elderly automatic
water quality measurement station during the simulation period (2017.12.10. - 2018.02.27.) was 3.0 NTU,
and the average calculated value was predicted to be 1.8 NTU. The average error was 1.2 NTU, and the
average relative error was 39%. The model accuracy was relatively high during the flood season when
turbidity-inducing substances were suspended in water, and turbid water flowed throughout the river.
The soil particles in natural rivers exhibited sedimentation and floating characteristics depending on the
flow characteristics and spatial heterogeneity of turbidity over the cross-section of the river. The model
results verified for the non-flood season have an error because they inevitably differ from the measured

data. Hence, a sink-source term and two-dimensional analysis are needed to secure future accuracy.
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Where t is the time, ¢ is the concentration, dV
is the volume of differential element, m is the
mass flowrate of water-sediment mixture per
unit time, R is the reaction term, and the
subscripts in, out, tr denote the inflow, outflow,

and tributary boundaries, respectively.
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Fig. 1. Concept of one dimensional advection-
dispersion equation.
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Where z is the axis along 1-dimensional flow
direction, V is the volume of the water-sediment
mixture, F is the dispersion coefficient, 4 is the
flow sectional area, @, and ¢, are the inflow
discharge and concentration from tributaries,
respectively, r is the decay ratio, p is the sink or
source term, and s is the external input or

output term of water-sediment mixture.
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Where the superscript 0 denotes the initial time
step and the subscript ¢ means the grid number,
and @, is the discharge at i section.
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Where CFL is the Courant-Friedrichs-Lewy number,

V' is the velocity of water-sediment mixture, At

EEER

is the size of the time step, and Az is the length
of the spatial grid.
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Table 1. Installation status of National Automatic
Water Quality Observatory

Division Hangang Nakdong- Geumgang Yeongsan-
gang gang
Rivers 22 24 10 6
Lakes 1 0 3 4
Subtotal sum 23 24 13 10
Total sum 70
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Table 29} Ztt.

Table 2. Section number of the measurement data
analysis target point

Main point Section
an p number
Seongjugun(Seongjudaegyo) guaging station 384
Dasan automatic water quality measuring station| 374 ~ 375
Gangjeonggylyeong-weir 364.268
Geumhogang junction 363 ~ 364
Goryeonggun(Goryeonggyo) guaging station
Goryeong automatic water quality measuring 329.47
station
Dalseong-weir 322.295
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Fig. 2. Sections for turbidity flow analysis model test and correction
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Table 3. Turbidity prediction error and relative error in quasi-steady modeling

Date Measured | Computed Error Rii;i:e Date Measured | Computed Error RZEZZG
2017-12-10 3.1 2.1 1.0 32% 2018-01-19 3.2 1.5 1.7 53%
2017-12-11 3.1 2.1 1.0 32% 2018-01-20 3.4 1.5 1.9 57%
2017-12-12 3.1 2.1 1.0 32% 2018-01-21 3.4 1.5 1.9 56%
2017-12-13 3.0 2.1 0.9 30% 2018-01-22 3.5 1.6 1.9 55%
2017-12-14 2.9 2.1 0.8 28% 2018-01-23 3.6 1.7 1.9 53%
2017-12-15 2.9 2.1 0.8 28% 2018-01-24 3.7 1.8 1.9 52%
2017-12-16 2.8 1.9 0.9 31% 2018-01-25 3.7 1.8 1.9 51%
2017-12-17 2.9 1.7 1.2 40% 2018-01-26 3.4 1.8 1.6 46%
2017-12-18 2.8 1.5 1.3 45% 2018-01-27 3.3 2.0 13 40%
2017-12-19 2.8 1.4 1.4 49% 2018-01-28 3.4 2.2 1.2 35%
2017-12-20 2.7 1.5 1.2 45% 2018-01-29 3.4 2.4 1.0 30%
2017-12-21 2.7 1.6 1.1 41% 2018-01-30 3.4 2.5 0.9 27%
2017-12-22 2.7 1.6 1.1 41% 2018-01-31 3.4 2.5 0.9 27%
2017-12-23 2.6 1.6 1.0 40% 2018-02-01 3.3 2.4 0.9 28%
2017-12-24 2.6 1.5 1.1 41% 2018-02-02 3.5 2.2 13 36%
2017-12-25 2.8 1.5 1.3 45% 2018-02-03 3.5 2.1 1.4 39%
2017-12-26 2.8 1.5 1.3 45% 2018-02-04 3.8 2.1 1.7 46%
2017-12-27 2.8 1.5 1.3 45% 2018-02-05 3.7 2.0 1.7 46%
2017-12-28 2.9 1.6 1.3 46% 2018-02-06 3.5 1.9 1.6 44%
2017-12-29 3.0 1.9 1.1 37% 2018-02-07 3.4 1.9 1.5 44%
2017-12-30 3.0 2.4 0.6 20% 2018-02-08 3.4 1.9 1.5 44%
2017-12-31 3.0 2.5 0.5 18% 2018-02-09 3.5 1.9 1.6 46%
2018-01-01 2.9 2.1 0.8 29% 2018-02-10 3.7 1.9 1.8 48%
2018-01-02 2.9 1.9 1.0 35% 2018-02-11 3.7 1.9 1.8 49%
2018-01-03 3.0 1.8 1.2 39% 2018-02-12 3.2 1.9 13 41%
2018-01-04 3.0 1.8 1.2 39% 2018-02-13 2.7 1.9 0.8 30%
2018-01-05 3.1 1.9 1.2 38% 2018-02-14 2.6 2.0 0.6 24%
2018-01-06 3.1 2.0 1.1 36% 2018-02-15 2.6 2.1 0.5 18%
2018-01-07 3.2 2.0 1.2 38% 2018-02-16 2.8 2.2 0.6 20%
2018-01-08 3.2 2.0 1.2 39% 2018-02-17 3.2 2.4 0.8 25%
2018-01-09 3.2 1.9 13 39% 2018-02-18 3.4 2.5 0.9 28%
2018-01-10 3.2 1.9 1.3 42% 2018-02-19 3.5 2.6 0.9 27%
2018-01-11 3.3 1.8 1.5 45% 2018-02-20 3.6 2.6 1.0 27%
2018-01-12 3.3 1.8 1.5 46% 2018-02-21 3.5 2.7 0.8 24%
2018-01-13 3.3 1.7 1.6 48% 2018-02-22 3.5 2.7 0.8 23%
2018-01-14 3.3 1.7 1.6 49% 2018-02-23 3.3 2.8 0.5 15%
2018-01-15 3.3 1.7 1.6 49% 2018-02-24 3.4 2.9 0.5 14%
2018-01-16 3.2 1.7 1.5 46% 2018-02-25 3.8 3.1 0.7 19%
2018-01-17 3.2 1.7 1.5 46% 2018-02-26 4.0 3.2 0.8 20%
2018-01-18 3.1 1.6 1.5 48% 2018-02-27 43 3.3 1.0 24%

Mean 3.0 1.8 1.2 39%
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