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Abstract

We computed parameters that affect velocity distribution by applying Chiu’s two-dimensional velocity distribution
equation based on the theory of entropy probability and acoustic doppler current profiler (ADCP) of
Jungmun-stream, Akgeun-stream, and Yeonoe-stream among the nine streams in Jeju Province between July 2011
and June 2015. In addition, velocity and flow were calculated using a surface image velocimeter to evaluate the
parameters estimated in the velocity observation section of the streams. The mean error rate of flow based on
ADCP velocity data was 16.01% with flow calculated using the conventional depth-averaged velocity conversion
factor (0.85), 6.02% with flow calculated using the surface velocity and mean velocity regression factor, and 4.58%
with flow calculated using Chiu’s two-dimensional velocity distribution equation. If surface velocity by a non-contact
velocimeter is calculated as mean velocity, the error rate increases for large streams in the inland areas of Korea.
Therefore, flow can be calculated precisely by utilizing the velocity distribution equation that accounts for stream
flow characteristics and velocity distribution, instead of the conventional depth-averaged conversion factor (0.85).
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Fig. 1. Map of basin for this study in Jeju Island.

Table 1. Geological features of the studied basin

Stream Draig:lris) area BaSEIll(Ilsl)lgﬂ’l Aver'zlliel:1 ;Nidth Shape factor
Jungmun basin 26.29 12.89 2.29 0.16
Akgeun basin 22.99 17.37 1.32 0.08
Yeonoei basin 19.46 9.06 2.14 0.24
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Fig. 2. Application point of the ADCP in study area; a), b) Photos of the field application; c) Applied to cross-section of

ADCP.
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Fig. 3. Rainfall and discharge observation of stream.
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()
Fig. 4. Observation point (Yeonoei-stream); a) State of the usual flow; b) Using tracer-particle.
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Fig. 5. Analysis result of flow velocity distribution (2011 ~2015year average); a) Jungmun-stream b) Akgeun-stream, c)
Yenoei-stream.
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Table 2. Analysis result of average flow characteristics (2011 ~2015year average)

Stream Average water depth Average surface velocity maximum velocity minimum velocity
(m) (m/s) (m/s) (m/s)
Jungmun 1.6318 0.0629 0.1214 0.0178
Akgeun 1.2320 0.0782 0.1596 0.0227
Yenoei 1.3132 0.0829 0.1668 0.0247
Table 3. Result of parameter calculation for the study stream
Stream & (M) M oy
Jungmun 0.7026 3.1136 0.4620
Gangjung 0.7381 3.3459 0.4375
Akgeun 0.7021 2.7413 0.4124
Yenoei 0.7173 3.0597 0.4200
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Fig. 6. One-to-one relationships of velocity measurement between the observation data and the calculation data; a)
Jungmun-stream b) Akgeun-stream, ¢) Yenoei-stream.
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Table 4. Comparison of ADCP discharge, depth-averaged velocity conversion factor(0.85) and regression coefficient

calculated discharge

ADCP

Using Using

- Using *Chiu
. . *0.85 *coefficient .
Observation point Discharge Average . cocticlell Discharge
; Discharge Discharge Discharge (msec)
(m/sec) (m’/sec) (m*/sec) (m’/sec)
0.681
0.746
Jungmun-stream 0.7348 0.6424 0.6896 0.7090
0.780
0.732
0.733
0.764
Akgeun-stream 0.7323 0.5819 0.6755 0.6780
0.648
0.784
0.625
0.677
Yenoei-stream 0.6765 0.5592 0.6267 0.6404
0.758
0.646
Table 5. Comparison of error rate of estimation discharge
) ) Discharge error rate
Observation point
ADCP / *0.85 ADCP / *Regresson cofficient ADCP / *Chiu
Jungmun-stream 12.57% 6.14% 3.51%
Akgeun-stream 20.53% 7.74% 7.41%
Yenoei-stream 17.33% 7.36% 5.33%
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