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Abstract

Recently, various efforts and research are being conducted to integrated management of the estuary in Nakdong River.
As one of such studies, measurement of opening discharge amount for each floodgate using a three-dimensional fixed
ultrasonic flow meter is being conducted, but studies on hydraulic and statistical processing procedures and techniques
using actual measurement results for calculating discharge amount by opening remain at the basic level. Therefore, in
this study, a data processing technique using three—dimensional fixed ultrasonic flow meter measurement data was developed,
the flow coefficient was calculated based on the measured data, and the applicability of the discharge amount calculation
formula development was reviewed.
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Fig. 1. Flowchart of the research.
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Table 1. ADCP Flowmeter specifications

Technical Specifications

Depth Cell Size 0.25m ~ 6.0m

Wide 18.0m/Narrow 22.6m ~

Range Wide 26.9m/Narrow 32.0m

0.3% of the water velocity relative

Velocity Accuracy to the ADCP + 03cm/s

Velocity Resolution 0.lcm/s
. + 5m/s (default); +
Velocity Range 20m/s(max)
Temperature -5~ 45°
Accuracy 2° RMS, Resolution
Compass 0.1°,
Standard Max. Dip Angle 85°
Sensors -
Tile Pitch Range +90°, Roll Range
+180°, Accuracy 2° RMS
Pressure Sensor Range 300m, Resolution 0.1°

Table 2. Flowmeter measurement boundary conditions

Time Interval 10 min
Frequency 1,000 kHz
Temperature("C)
Pressure
Variables Direction(*)
Depth(m)
Velocity(m/s)
— Number of pings : 30
- Ping interval : 10 sec
Boundary - Magnetic deviation @ =7.79°
Conditions — Sensor height : 0.52m
- Cell size : 0.25m
- Blank distance 0.01m
. . — Data Memory : 3,901 days
Operation Period ~ Battery : 1184 days
Post—Process Salinity (PPT)
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Fig. 5. Analysis of the flows and estuary gate open height/upper and lower water elevation difference.
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Table 3. The regression equation of discharge coefficient
according to water level difference in main gate.

Gate Type Main

Discharge Type Underflow

Open height(a)

range

0.5m<a<10.0m

Water level
difference(dH)

range

0.00m<dH<1.10m

CU = 4.268502246"dH® —
12.53094394°dH® + 9.509738772"dH* +
4.830818569 dH> — 9.642321114"dH? +

3.888073579"dH + 0.03996276909

The regression
equation of
discharge
coefficient

08

0 o1 02 03 04 05 06 07 08 09 1 11 12
/ Water Level Di (m)

Discharge Coefficient (Cu)

°

Table 4. Gate opening—Discharge Equation developed by the
measurement of fixed ADCP data in the left bank side
esturary gate.

Gate opening—Discharge Equation in this study

Q= G, Bav/2g(dH)

5
=
st

River Sea
Variables
Q Discharge (m'/s)
Cu Discharge coefficient
B Gate width(m)
Gate open height(m)
g Acceleration of gravity (9.81m/s2)
dH Upstream/downstream water level difference
(hy=H,, m)
hy Upstream water level(EL.m)
h, Sea water level(EL.m)
I Converted sea water level (EL.m)
s (h,+/Ah+6)
Ah Density difference correction level (m)
(((y, hy=Baly, =y /)~ hy)
s Error in measu.ring instruments, etc.
(6=0.02m)
Vs Sea water unit weight(kg/m?)
Vs fresh water unit weight(kg/m®)
8 Correction efficient (1/3<3<1/2)
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Fig. 9. Data validation using upstream flow measurement data
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