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Abstract

LSIV (Large Scale Image Velcocimetry) is one of the image-based velocity measurement techniques.
Since it measures surface velocities, it gives simple and inexpensive way to measure velocity,
compared to other methods. Because of these advantages, there have been many studies to apply
LSIV to the river discharge measurement in the field. Measuring the discharge by using LSIV
requires a method which converts a surface velocity to a mean velocity. In the present study,
experiments and analysis of vertical velocity profile of open-channel flow in various conditions were
performed to develop methods which estimate a mean velocity from a surface velocity. The result of
this experiment reveals that velocity-dip phenomena occur at free-surface layer in open channel flow
and Froude number affects more than bed roughness does. Two methods for estimating the mean
velocity were proposed. One is to correct the wake law’'s profiles by using the difference of surface
velocity from the mean velocity, and the other is to use the ratio of mean and surface velocities. The
result of applying these methods in an experiment shows that they are quite accurate having an error
of approximately 6% only.
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Table 1. Experimental conditions

Condition B | A @)| Untvs) | QumYs) | Fr Condition o | A @ | Unlvs) | Qu’/s) | Fr
Casel-1{ 0172 | 0052 0.366 0.019 0.282 Cased-3| 0172 0.062 0.366 0.019 0.282
Casel-2| 0.153 | 0.046 0.349 0.016 0.28 Cased—4| 0118 0.03 0.307 0.011 0.286
Casel-3| 0.118 | 003K 0.308 0011 0.286 13k;:n Cased-5| 0136 0.041 0334 0.014 0.289
Casel-4| 0136 | 0.041 0.336 0014 0.201 Cased-6| 013 0.039 0465 0.018 0412

stmooth Casel-5| 0.134 | 0.040 0532 0.021 0.464 Cased-7| 01 0.030 0.64 0.018 0610
Casel-6| 0.13 0.039 0.579 0.023 0512 Caseb-1| 0.225 0.068 0.253 0.017 0.170
Casel-7| 0116 | 0.03% 0652 0.023 0611 Caseb2| 0118 0.03% 0.282 0.010 0.262
Casel-8| 0.107 0.032 0688 0.022 0.672 Caseb-3| 0.136 0.041 0.306 0.012 0.265
Case2-1| 0228 | 0.063 0.308 0.021 0.206 = Caseb-4| 0172 0.052 0.348 0.018 0.265

b= Case2-2| 0.181 0.04 0.382 0.021 028 || 18 mm |Case55| 0.153 0.046 0.329 0.015 0.269

3 mm |Case2-3| 0133 | 0040 0.5%4 0.024 0520 Caseb6| 012 0.036 0.504 0.018 0.464
Case2-4| 0109 | 0.033 0.740 0.024 0.716 Caseb-7| 012 0.036 0.663 0.024 0611
Case3-1} 0229 | 0.069 024 0.016 0.156 Caseb-8| 0.097 0.029 0616 0.018 0632
Case3-2| 0.224 0.067 0.326 0.022 0.220 Case6-1] 0.213 0.064 0.276 0.018 0.191
Case3-3| 0172 | 0.052 0.289 0.015 0.222 Case6-2| 0.172 0.052 0.353 0.018 0.272

;;:n Case3-4( 0158 | 0047 0487 0.023 0.391 Case6-3| 0.118 0.03 0.304 0.011 0.283
Case3-5| 0121 0.036 0492 0.018 0.452 k= Case6-4| 0.153 0.046 0.349 0.016 0.286
Case3-6| 012 0.036 0.661 0.024 0609 |23 mm [Case6-5| 0136 0.041 0.332 0.014 0.287
Case3-7( 0097 | 0020 0635 0.018 0.651 Caseb-6| 0.12 0.036 0.503 0.018 0.464

k= Cased-1| 0228 | 0.063 0.251 0.017 0.168 Case6-7| 0124 0.037 057 0.021 0517
13 mm |Cased-2| 0153 | 0.046 0.344 0.016 0.281 Case6-8| 0.098 0.029 0.597 0.018 0.608
920 BEKARSERE
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Fig. 2. Comparison of velocity distributions of experiments and the wake—law
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Table 3. Results for evaluation of the relation of surface velocity and mean velocity

measured| Method WAKE Method USGS Method FRS Method I Method II
Un(m/S) | U (m/s) | Error(96) | Un(m/s) | Error(%) | Un(m/s) | Brror(98) | U (m/s) | Error(96) | U (m/s) | Exror(96)
0.246 0.225 (8.8) 0.233 (5.4) 0.242 (1.6) 0.231 (6.3) 0.247 0.3
0.249 0.226 (9.1) 0.235 (5.7) 0.244 (1.9 0.233 (6.5) 0.249 0.0
Geosan 0.246 0.219 (10.9) 0.228 (7.6) 0.237 (3.9) 0.225 (85) 0.241 (2.0)
0.252 0.233 (7.6) 0.241 (4.2) 0.251 0.2) 0.240 (4.9 0.256 16
0.244 0.230 (5.6) 0.238 (2.1) 0.248 2.0 0.237 (2.9) 0.253 3.9
absolute value averaging 8.4 5.0 1.9 58 1.6
0.756 0.720 (4.8) 0.707 (6.6) 0.741 2.1) 0.745 (1.5 0.792 47
0.768 0.716 (6.8) 0.703 (8.6) 0.737 (4.1) 0.741 (3.5) 0.788 2.6
Paldang 0.781 0.706 (9.5) 0.693 (11.2) 0.726 7.0) 0.731 (6.4) 0.777 (0.5)
0.750 0.656 (12.5) 0.644 (14.2) 0.673 (10.3) 0.677 9.7) 0.722 (3.8)
0.766 0.726 (56.2) 0.713 9.7 0.747 (2.4) 0.752 (1.8) 0.799 4.3
absolute value averaging 78 95 5.2 5.7 3.2
0.376 0.342 (9.2) 0.321 (14.6) 0.341 (9.4) 0.358 (5.0) 0.376 (0.1)
0.383 0.357 (6.8) 0.336 (12.3) 0.357 (6.8) 0.374 (2.3) 0.393 2.6
Naesung 0.385 0.372 (3.3 0.350 9.1) 0.373 3.1 0.391 15 0.409 6.4
0.382 0.357 (6.6) 0.336 (12.2) 0.357 (6.6) 0.374 2.1) 0.393 2.7
0.385 0.362 6.0) 0.341 (11.6) 0.363 (5.9) 0.380 (1.4) 0.398 3.4
absolute value averaging 6.4 11.9 6.4 2.4 3.0
0.201 0.184 (8.5) 0.187 (7.0) 0.195 (3.2) 0.189 (5.9) 0.200 (0.7)
0.267 0.245 (8.3) 0.255 (45) 0.272 1.7 0.257 (3.8) 0.270 (1.1)
0.320 0.308 39 0.323 0.8 0.355 10.8 0.326 1.7 0.339 58
Kyungan | 0.305 0.274 (10.2) 0.285 (6.7) 0.354 16.2 0.287 (6.0) 0.301 (1.2)
0.300 0.266 (11.5) 0.280 (6.9) 0.353 175 0.280 (6.8 0.293 (2.6
0.230 0.218 (5.2) 0.225 (2.0) 0.238 34 0.227 (1.3) 0.237 3.0
0.186 0.156 (16.1) 0.162 (12.9) 0.201 3.2 0.161 (13.4) 0.172 (7.5)
absolute value averaging 9.1 58 1.92 56 3.1
0.233 0.233 (9.2) 0.204 (12.6) 0.218 (6.7) 0.223 (45) 0.233 (0.1)
0.292 0.282 (3.5) 0.272 (6.9) 0.296 1.3 0.302 3.4 0.301 6.2
Nungwon| 0430 0.430 (7.4) 0.381 (11.4) 0.419 (2.6) 0.431 0.3 0.438 19
0.566 0.566 (8.1) 0.496 (12.3) 0.554 2.0) 0.569 0.6 0.572 1.1
0.462 0.462 (1.5) 0.435 (5.8) 0.481 42 0.494 7.0 0.501 8.4
absolute value averaging 59 9.8 3.3 3.2 35
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