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Abstract

The restoration of the Nakdong River estuary is one of the most important projects of the Ministry of Environment, Republic of Korea.
A real-scale experiment of gate operation was executed from 2019 to 2020, and a pilot operation was performed in 2021. The gate of
Nakdong River Estuary Barrier (NEB) is supposed to be continuously opened based on the experiment results. Many critical decisions
should be made immediately during the experiment based on the real-time measured data and numerical analysis considering the
seawater inflows. The decision-making sequence was made systematically with the accurate estimation of seawater inflow. The
estimation of seawater inflow is the main research objective and the equations of seawater inflow were developed, reflecting the
structural characteristics of NEB. The inflow equations were developed in two forms, overflow and underflow. ADCP (Acoustic Doppler
Current Profiler) was used to measure seawater inflow, check the accuracy of the developed equations, and derive the flow coefficient.
The comparison error of the developed equations was about 3% compared to the measured data.
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(a) Main gate

(b) Control gate

Fig. 2. Gates of Nakdong River estuary barrier (http://eiwms.kwater.or kr)
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Hydrostatic pressure
distribution of sea water

(a) Hydraulic pressure distribution (left: sea water; right: fresh water)

Hydrostatic pressure
distribution of fresh water
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Table 1. Time and method of seawater-inflow

. . Period and Number of Type of gate operation
Period of pilot test .
seawater inflow #1 #2 #3 #4 #5 #6 #7 #8
Ist 8 times under- under- over- over- over- over- over- over-
(4.25~5.21) (4.26~4.29) flow flow flow flow flow flow flow flow
[2-1] 7 times under- under- under- over- over- over- under- )
ond (6.22~6.28) flow flow flow flow flow flow flow
(6.22~7.20) [2-2] 3 times under- | under- | under-
(7.13~7.15) flow flow flow
[3-1] 1 time under-
3rd (8.20) flow
(8.20~9.11) [3-2] 6 times under & over- over- under- under- under-
(9.6~9.11) over flow flow flow flow flow
[4-1] 5 times over- over- over- over- over-
4th (10.19~10.23) flow flow flow flow flow
(10.19~11.12) [4-2] 8 times under- over- under- over- under- over- over- over-
(11.3~11.7) flow flow flow flow flow flow flow flow

Built in Temperature Sensor

0.5 MHz Echo-sounder

€ 3 MHz Transducer

1 MHz Transducer
Delrin housing containing compass,

2-axis tilt sensor, 8 GB recorder and
Processing electronics

\_ 8-pin cable connection

(a) M9 ADCP features (b) Auto moving system

Fig. 5. Current measuring system of NEB control gate (#9)
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