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Abstract

The river confluence is a section in which two rivers with different topographical and hyrodynamic characteristics are combined into
one, and it is a section in which rapid flow, inflow of sediments, and hydrological topographic changes occur. In the confluence section,
the flow of fluid occurs due to the difference in density due to the type of material or temperature difference, which is called a density
flow. It is necessary to accurately measure and observe the confluence section including a certain section of the main stream and tributaries
in order to understand the mixing behavior of the water body caused by the density difference. A comprehensive analysis of this water
mixture can be obtained by obtaining flow field and flow rate information, but there is a limit to understanding the mixing of water bodies
with different physical properties and water quality characteristics of rivers flowing with stratigraphic flow. Therefore, this study attempts
to grasp the density flow through the water temperature distribution in the confluence section. Among the extensive data of the river,
vertical data and water surface data were acquired, and through this, the stratification phenomenon of'the confluence was to be confirmed.
It was intended to analyze the mixed pattern of the confluence by analyzing the water mixing pattern according to the water temperature
difference using the vertical data obtained by measuring the repair volume by installing the ADCP on the side of the boat and measuring
the real-time concentration using Y'SI. This study can supplement the analysis results of the existing water quality measurement in two
dimensions. Based on the comparative analysis, it will be used to investigate the current status of stratified sections in the water layer
and identify the mixing characteristics of the downstream section of the river.

Keywords: Water temperature, Density flow, Mixed aspect, Water body mixing
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(a) General Map

Fig. 1. Research target area

(a) ADCP (Acoustic doppler current profilers)

(b) YSI-EXO

Flg. 2. Measuring equipment
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Fig. 3. Data acquisition instrumentation information
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Table 1. Hyrodynamic characteristic by site observation period

Spring Summer Autumn
Measurement date | 2021.04.15 | 2021.08.19 | 2021.11.17
Mainstream (CMS) 110.3 160.8 183
Tributary (CMS) 20.0 18.7 5.3
Flow rate ratio 5.5 8.6 3.5
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(@) Measurement Path
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(b) Water surface contur data

Fig. 4. Nakdong river-Geumho river confluence lateral line measurement path (Spring)
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Fig. 7. Nakdong River-Geumho River confluence lateral line measure-
ment path (Summer)
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Fig. 12. CASE NO.1_Temperature vertical graph (Autumn)
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Table 2. Conductivity value of NG1P lateral line (Spring)
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Table 3. Conductivity value of NG5 lateral line (Spring)

NGI1P_Conductivity (us/cm)

NG5_Conductivity (us/cm)

Depth (m) 1~2 Depth (m) 2~4 Depth (m) 4~6 Depth (m) 1~2 Depth (m) 2~4 Depth (m) 4~6
540~407 399~332 332~281 330~331 331~330 330~329
/ :-f } f

Table 4. Conductivity value of NG1P lateral line (Summer)

Fig. 13. CASE NO.2_Conductivity vertical graph (Spring)

Table 5. Conductivity value of NG5 lateral line (Summer)

NGI1P_Conductivity (us/cm)

NGS5 _Conductivity (us/cm)

Depth (m) 1~2

Depth (m) 2~4

Depth (m) 4~6

Depth (m) 1~2

Depth (m) 2~4

Depth (m) 4~6

276~277

278~423

450~533

326~326

326~326

326~327

i e g B

Fig. 14. CASE NO.2_Conductivity vertical graph (Summer)

Table 6. Conductivity value of NG1P lateral line (Autumn)

Table 7. Conductivity value of NG5 lateral line (Autumn)

NGI1P_Conductivity (us/cm)

NGS5 _Conductivity (us/cm)

Depth (m) 1~3

Depth (m) 3~6

Depth (m) 1~3

Depth (m) 3~6

354~373

389~648

399~406

411~415
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Fig. 16. CASE NO.3_Temperature vertical graph (Summer)
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Fig. 18. CASE NO.3_Water temperature isometric density map of river section (Summer)
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Fig. 19. CASE NO.3_Conductivity isometric density map of river section (Summer)
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