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Distribution Characterlstlcs on the Parameters of Vertical Tidal Current Profile
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Abstract : In general, the power law and logarithmic profile are commonly used as flow vertical velocity profile
model. However, since the parameters of profile vary with characteristics of coastal environment, it is necessary to
estimate these values from measured data using regression analysis. In this paper, we estimated the power law
exponent (n), friction velocity (#*) and roughness length (z,) of logarithmic profile by analyzing measured tidal
current data that are averaged at a interval of 30 min. In the results of analysis, power law exponent (n) was
estimated to be about 10.75 during flood and about 9.3 during ebb. Meanwhile, u* of logarithmic profile was
estimated to be about 0.084 m/s, 0.105 m/s during flood and ebb, respectively. Also, z, was estimated to be 0.004 m
and 0.006 m, respectively.

Keywords : power law, logarithmic profile, current profile, power law exponent, friction velocity, roughness length
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Fig. 1. A location map of observation point.

Contents Model: WHWS ADCP 600 kHz
Range -5 10 45°C
Temperature Precision +0.4°C
Resolution 0.01°C
Range +15°
Tilt Accuracy +0.5°
Precision 0.01°
Accuracy +2°
Cormpass Precision +0.5°
p Resolution 0.01°
Maximum tilt +15°
Accuracy +0.25% (£ 0.25 cm/s)
. Resolution 0.1 cm/s
Velocity Ranac +5 m/s (Default)
& +20 m/s (Maximum)
Cell Depth 1~42 (1 m/cell)

Ping Rate (Hz, typical)

2 (broadcast)
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Table 2. Results of measured tidal current data in the spring of

2015
. Water depth Tidal current speed Direction
Point o
(m) (m/s) O
Ebb Maximum  3.90 138.79
Mean 2.37 138.52
A D.L. -20
Flood Maximum  3.25 325.07
Mean 1.96  325.30
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Fig. 2. Time series of tidal current speed and direction at Uldolmok.

330 30

300 60

600 800

270 90

240 120

210 150
180
Fig. 3. Scatter plot of tidal current at Uldolmok.
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Fig. 9. RMSE results between measured velocity profiles and esti-
mated velocity profiles by using logarithmic layer profile.
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Fig. 10. RMSE results between measured velocity profiles and esti-
mated velocity profiles by using power law.
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Table 3. Statistics of logarithmic profile and power law parameters, RMSE, the number of data ((1): RMSE between power law and observed
velocity, (2): RMSE between logarithmic profile and observed velocity)

Min Q1 Median Mean Q3 Max The no. of data
n 3.135 9.038 10.615 10.746 12.274 21.740 732
u* 0.018 0.064 0.084 0.084 0.104 0.169 725
Flood Zy 0.000 1.99E-04 7.55E-04 4.24E-03 2.84E-03 9.77E-02 725
RMSE (1) 0.004 0.022 0.032 0.033 0.042 0.075 732
RMSE (2) 0.004 0.022 0.031 0.031 0.040 0.071 725
n 3.295 6.947 8.490 9.303 10.455 29.939 693
u* 0.001 0.066 0.105 0.105 0.141 0.231 698
Ebb Zy 0.000 2.76E-05 7.24E-04 5.98E-03 5.96E-03 8.61E-02 698
RMSE (1) 0.004 0.019 0.037 0.040 0.055 0.129 693
RMSE (2) 0.004 0.018 0.032 0.035 0.048 0.117 698
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