Observations of Tidal-Current Profiles
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Abstract

This study ams to better understand the characteristics of the tidal-
current profiles and the near-bed boundary layer structures off the
southwestern coast of Taiwan. The velocity profile is measured by a
bottommounted ADCP. Six experiments were conducted, each lasted 10~20
days and the water depth ranging 12~18 m. Twenty-minute averaged
velocity profiles have been fitted to a logarithmic form with 4% accuracy.
The friction velocity (u.) and roughness length (z,) are then derived from the
dope and intercept of the best-fitted straight lines. Our results show that the
profile shape and friction velocity vary tidaly, the latter reaches O(0.06)ms™
during peak current flow. The magnitude of z is large and scattered, but it
shows a generd trend of decrease with increasing flow speed. The observed
loglayer height increases, and the bottom drag coefficient (Cp) decrease,
respectively with increasing flow speed. Measurements also show that water
turbidity increases with rainfal, as a result the z, and G, aso increase.
Finally, harmonic analysis of the tidal currents indicate significant changes
between winter (homogeneous) and summer (stratified) conditions. In winter
the vertical variation of orientation and phase is small, whereas in summer
there was a 15° orientation and 25° phase difference (the bottom currents

lead the surface currents) between the near surface and near bed regions.
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2000 2000 2000 2001 2001 2000
12/21
4/7 6/19 9/22 5/4 8/20 |
I I | | | 2001
4/19 7/15 10/3 5/24 9/10 1/1
Gravel | Gravd | Gravd | Grave
Mud Mud and And And and
Sand Sand Sand Sand
ADCP| YES YES YES YES YES YES
YES YES YES YES YES YES
NO NO NO YES YES NO
YES NO YES NO NO NO
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2 ADCP

KH TK HW1 | HW2 | HW3 | HW4
US| 1200 | 600 | 1200 | 1200 | 600 | 1200
(KHz)

Number of
binswith 25 24 25 20 19 25
good data
BnSze | g3 | 03 | 03 | 05 | 05 | 03
(m)
Pings
Per 80 60 80 220 220 80
Ensamble
Ensamble
Interva 2 2 2 10 10 2
(min)




ANALYSISOF HOURLY TIDAL HEIGHTS
STN KH 2000/04/07 ~ 2000/04/19
NO.OBS.= 287 NO.PTSANAL. =287

NAME PERIOD (HR) |AMPLITUDE | PHASE

(m) (deg)

M2 12.42 0.1963 120.80

K1 23.93 0.1593 100.80
4 TK

ANALYSIS OF HOURLY TIDAL HEIGHTS
STN TK 2000/06/29 ~ 2000/07/15

NO.OBS.=372 NO.PTSANAL. =360

NAME PERIOD AMPLITUDE | PHASE
(hr) (m) (deg)
K1 23.93 0.2683 174.18
M2 12.42 0.2359 264.48
01 25.82 0.1834 3291
s2 12.00 0.1154 359.34

Formratio=[K1+01]/[M2+S2]=1.28




5 HW1

ANALY SIS OF HOURLY TIDAL HEIGHTS
STN HW1 2000/09/22 ~ 2000/10/3
NO.OBS.=258 NO.PTSANAL. =258

NAME PERIOD  |AMPLITUDE| PHASE
(hr) (m) (deg)
K1 23.93 0.3521 82.84
M2 12.42 0.2317 21.83
6 Hw2

ANALYSISOF HOURLY TIDAL HEIGHTS
STN HW2 2001/05/04 ~ 2001/05/25
NO.OBS.=504 NO.PTSANAL.=504

NAME PERIOD AMPLITUDE | PHASE
(hr) (m) (deg)
K1 23.93 0.3883 286.29
o1 25.82 0.3053 111.72
M2 12.42 0.2873 83.31
S2 12.00 0.1975 190.73

Formratio=[K1+O1]/[M2+S2]=1.43




7 HW3

ANALYSISOF HOURLY TIDAL HEIGHTS
STN HW3 2001/08/21 ~ 2001/09/09

NO.OBS.=480 NO.PTS.ANAL. =480

NAME PERIOD AMPLITUDE | PHASE
(hr) (m) (deg)
M2 12.42 0.3192 227.2
K1 23.93 0.2713 81.99
o1 25.82 0.2637 146.65
S2 12.00 0.2085 22221

Formratio=[ K1+O1]/[M2+S2] =101

8 HW4

ANALYSISOF HOURLY TIDAL HEIGHTS
STN HW4 2000/12/22 ~ 2001/01/01

NO.OBS.= 249 NO.PTSANAL. =240

NAME PERIOD (HR) |AMPLITUDE | PHASE
(m) (deg)
K1 23.93 0.3486 227.63
M2 12.42 0.1457 70.33
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9 KH K1 INC
0’ )G
K1
Depth(mab) | Major(cnv/s) | Minor(cnvs)]  INC() G()
8.52 3.32 0011 122.90 48.20
8.22 3.39 -0.051 124.20 49.10
7.92 3.48 -0.022 123.50 49.70
7.62 367 -0.015 125.40 51.30
7.32 3.87 0.048 124.40 54.40
7.02 4.14 0.002 123.10 55.90
6.72 433 -0.039 122.10 58.20
6.42 459 -0.013 121.40 59.00
6.12 478 -0.099 120.30 61.60
5.82 511 -0.101 120.10 63.70
5.52 5.32 -0.079 119.50 65.10
5.22 5.60 -0.125 117.60 67.00
4.92 5.72 -0.137 117.10 67.60
4.62 5.80 -0.126 116.50 68.30
4.32 5.84 -0.088 115.90 68.30
4.02 5.75 -0.093 115.20 67.70
3.72 5.54 -0.035 115.10 68.00
342 5.41 0.026 115.30 67.00
3.12 5.22 0.103 115.80 65.90
2.82 5.01 0.251 116.00 66.10
2.52 478 0.292 117.40 65.50
2.22 4.33 0.422 117.20 65.80
1.92 3.70 0.425 119.40 65.40
1.62 3.26 0.429 121.10 64.20
1.32 2.81 0.426 121.40 64.50
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10 KH M2 INC (
o° )G
M2
Depth(mab) [Major(cm/s) | Minor(cm/s)|  INC(Y) G()
8.52 5.30 -0.146 122.80 180.40
8.22 5.23 -0.090 123.00 181.40
7.92 5.22 -0.052 123.50 181.90
7.62 531 -0.038 122.70 183.90
1.32 5.28 0.006 121.70 184.80
7.02 5.29 -0.006 121.10 186.50
6.72 5.22 -0.031 121.40 187.10
6.42 521 -0.003 120.80 187.80
6.12 5.21 -0.045 120.90 188.60
5.82 5.10 -0.044 121.80 189.60
5.52 5.00 -0.085 121.10 189.60
5.22 4.89 -0.123 122.50 189.40
4.92 4.80 -0.067 122.20 189.80
4.62 4.63 -0.157 122.10 188.60
4.32 443 -0.136 122.50 188.00
4.02 4.28 -0.091 122.20 187.70
3.72 4.06 -0.119 121.90 184.10
3.42 3.9 -0.125 122.20 182.90
3.12 3.85 -0.115 122.40 182.30
2.82 3.73 -0.074 122.40 180.60
2.52 3.59 -0.081 123.30 180.70
2.22 3.37 -0.158 124.20 178.30
192 311 -0.148 125.80 174.90
162 2.93 -0.152 126.80 172.20
132 2.63 -0.187 129.00 169.50




11 TK K1 INC
o° )G
K1
Depth(mab) | Major(cm/s) [Minor(cm/s) INC() G()
8.42 6.49 -0412 157.80 16.70
8.12 6.38 -0.359 157.80 16.20
7.82 6.39 -0.428 157.70 15.70
7.52 6.41 -0.437 158.90 15.80
1.22 6.32 -0.351 158.90 15.70
6.92 6.23 -0.368 159.30 15.50
6.62 6.23 -0.488 159.20 15.10
6.32 6.01 -0.374 158.70 14.80
6.02 5.97 -0.352 159.60 15.10
5.72 5.93 -0.270 160.90 16.10
542 5.83 -0.346 161.00 15.00
512 5.70 -0.330 160.00 15.20
4.82 5.57 -0.327 160.10 15.90
452 5.55 -0.273 160.50 16.00
4.22 543 -0.279 160.50 16.90
3.92 5.32 -0.248 160.70 17.20
3.62 5.16 -0.217 159.30 16.60
3.32 5.00 -0.212 159.30 16.40
3.02 491 -0.160 159.50 17.60
2.72 471 -0.059 159.00 16.80
242 4.54 0.032 157.60 16.60
212 4.36 -0.038 157.20 16.90
1.82 4.28 -0.034 156.30 16.90
152 417 -0.088 155.60 16.40




12 TK M2 INC (
o° )G
M2
Depth(mab) [Major(cm/s) [Minor(c/s) INC() G()
8.42 19.18 -0.428 163.50 200.20
8.12 18.80 -0.482 163.40 199.40
7.82 18.34 -0.426 163.50 198.60
1.52 18.03 -0.34 163.40 197.80
1.22 17.67 -0.364 163.50 196.80
6.92 17.34 -0.466 163.50 195.90
6.62 16.88 -0.513 163.60 195.30
6.32 16.52 -0.610 163.20 194.50
6.02 16.07 -0.569 163.60 194.00
572 15.61 -0.690 163.90 193.30
542 15.19 -0.712 164.10 192.90
512 14.73 -0.850 164.50 192.40
4.82 13.99 -0.791 164.40 191.80
452 13.63 -0.755 164.30 191.20
4.22 13.10 -0.844 164.50 190.90
3.92 12.74 -0.935 165.20 190.60
3.62 12.22 -0.892 165.40 190.60
3.32 11.57 -0.912 165.10 190.70
3.02 10.99 -1.009 165.60 190.80
2.72 10.43 -0.922 166.10 191.60
242 0.88 -0.943 166.50 191.40
212 9.40 -0.949 166.30 191.90
1.82 8.93 -0.986 166.90 192.10
152 8.28 -0.964 166.00 192.30




13 HW1 K1 INC
o° )G
K1
Depth(mab) [Major(crm/s) | Minor(cm/s) INC() G()
8.35 9.10 0.241 70.90 273.70
8.05 9.01 0.254 70.40 273.00
1.75 8.85 0.094 70.00 272.40
7.45 8.81 -0.037 70.10 270.60
7.15 8.72 -0.115 71.40 269.60
6.85 8.63 -0.136 71.60 269.00
6.55 8.42 -0.168 71.50 268.20
6.25 8.27 -0.159 71.80 266.70
5.95 8.09 -0.223 72.00 266.10
5.65 7.83 -0.327 72.30 265.10
5.35 7.64 -0.330 72.70 264.70
5.05 7.35 -0.480 73.30 263.40
4.75 7.12 -0.443 73.60 262.00
4.45 6.67 -0.425 73.40 261.20
4.15 6.49 -0.420 73.40 259.80
3.85 6.19 -0.496 74.30 258.80
3.55 5.88 -0.513 74.80 256.90
3.25 557 -0.514 75.60 257.30
2.95 5.32 -0.506 76.10 255.40
2.65 4.98 -0.546 77.90 253.50
2.35 4.68 -0.498 78.40 252.80
2.05 4.26 -0.494 78.80 252.30
1.75 3.93 -0.487 80.80 250.10
1.45 3.56 -0.444 80.70 250.90
1.15 3.13 -0431 83.60 249.30




14 HW1 M2 INC
o° )G
M2
Depth(mab) [Major(cm/s) [Minor(cm/s) INC() G()
8.35 4.40 -0.388 74.30 79.90
8.05 4.40 -0.442 75.70 79.30
7.75 4.42 -0.461 74.50 79.10
7.45 451 -0.510 75.10 79.10
7.15 4.62 -0.546 77.00 78.40
6.85 4.66 -0.584 77.50 78.20
6.55 4.73 -0.657 78.60 77.60
6.25 4.78 -0.614 80.10 76.20
5.95 4.82 -0.648 79.50 76.40
5.65 4.82 -0.695 80.30 75.70
5.35 4.78 -0.715 82.40 74.50
5.05 4.76 -0.796 82.50 75.00
4.75 4.74 -0.818 82.70 75.00
4.45 4.62 -0.834 83.20 74.40
4.15 4.60 -0.830 84.20 74.30
3.85 4.48 -0.908 85.70 73.80
3.55 4.35 -0.859 86.00 73.40
3.25 4.28 -0.892 87.00 73.00
2.95 4.19 -0.890 88.00 72.60
2.65 4.00 -0.918 89.20 71.50
2.35 3.84 -0.853 90.00 71.50
2.05 3.72 -0.823 91.80 69.90
1.75 3.45 -0.764 93.30 67.90
1.45 3.18 -0.650 95.40 67.30
1.15 2.84 -0.609 96.60 65.80
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15 HW2 K1 INC
o° )G
K1
Depth(mab) [Major(cm/s) [Minor(cm/s) INC() G()
10.82 8.19 -1.169 82.90 191.40
10.32 8.17 -1.162 82.50 192.70
9.82 8.08 -1.175 82.70 193.70
9.32 7.97 -1.17/8 82.70 195.10
8.82 7.91 -1.169 82.70 196.30
8.32 7.79 -1.155 82.70 197.60
71.82 1.73 -1.146 82.50 199.00
71.32 7.60 -1.124 82.50 200.40
6.82 1.54 -1.087 82.70 201.70
6.32 7.45 -1.039 82.80 203.50
5.82 7.31 -1.030 83.00 204.90
5.32 7.18 -0.953 83.30 206.10
4.82 7.00 -0.910 83.60 207.70
4.32 6.82 -0.835 83.70 209.20
3.82 6.53 -0.736 84.60 210.50
3.32 6.15 -0.595 85.10 211.60
2.82 574 -0.559 85.80 212.80
2.32 5.22 -0.474 86.60 213.50
1.82 4.57 -0.396 87.20 214.40
1.32 3.76 -0.302 88.10 214.60




16 HW2 M2 INC
o° )G
M2
Depth(mab) [Major(cm/s) |[Minor(cm/s) INC() G()
10.82 1.99 -0.097 79.00 76.00
10.32 1.98 -0.059 81.60 76.10
9.82 2.05 -0.057 82.60 78.40
9.32 211 -0.042 83.10 80.00
8.82 2.26 -0.102 84.40 81.30
8.32 2.37 -0.128 85.80 82.10
7.82 2.46 -0.159 86.00 84.00
71.32 2.57 -0.153 86.50 85.30
6.82 2.66 -0.149 88.10 85.90
6.32 2.76 -0.166 88.70 87.00
5.82 2.86 -0.180 90.10 88.30
5.32 2.92 -0.167 91.00 89.20
4.82 2.97 -0.165 92.30 90.20
4.32 2.95 -0.151 93.50 91.10
3.82 2.85 -0.142 95.20 91.40
3.32 2.69 -0.106 96.70 92.70
2.82 2.45 -0.104 98.30 93.20
2.32 2.13 -0.102 100.70 94.10
1.82 1.82 -0.103 103.60 95.00
1.32 142 -0.107 105.40 97.60
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17 HW3 K1 INC

o° )G
K1
Depth(mab) | Major(cm/s)|Minor(cm/s) INC() G()
10.82 10.62 -0.789 82.00 175.30
10.32 10.54 -0.932 81.30 176.30
9.82 10.32 -1.033 81.80 176.00
9.32 10.26 -1.225 81.50 178.00
8.82 10.23 -1.393 81.70 178.00
8.32 10.10 -1.447 82.00 177.70
71.82 10.02 -1.492 81.30 178.30
71.32 9.90 -1.584 81.70 1/8.70
6.82 9.87 -1.525 82.20 1/8.50
6.32 0.82 -1534 82.70 178.90
5.82 9.65 -1.537 81.80 180.20
5.32 9.52 -1.417 83.10 180.00
4.82 9.36 -1.249 83.60 179.70
4.32 8.90 -1.132 84.80 179.20
3.82 8.48 -0.983 85.60 179.20
3.32 8.09 -0.813 86.70 178.90
2.82 7.59 -0.751 87.40 177.40
2.32 7.05 -0.582 88.10 176.90
1.82 6.19 -0.458 89.30 175.30




18 HW3 M2 INC
o’ )G
M2
Depth(mab) | Major(cm/s)| Minor(cm/s)|  INC(") G()
10.82 6.31 -0.595 86.10 204.70
10.32 6.14 -0.536 85.80 204.00
0.82 6.04 -0.523 85.50 202.90
9.32 5.86 -0.589 83.50 202.00
8.82 5.59 -0.585 83.50 202.70
8.32 5.46 -0.535 82.90 202.40
71.82 5.23 -0.446 81.70 201.80
71.32 5.01 -0.499 81.30 200.50
6.82 4.80 -0.510 80.40 200.20
6.32 4.64 -0.5%4 80.20 199.80
5.82 457 -0.512 80.00 198.70
5.32 442 -0.491 79.50 198.30
4.82 4.18 -0.391 78.00 197.30
4.32 4.09 -0.414 78.70 196.80
3.82 3.92 -0.290 77.00 195.60
3.32 3.80 -0.233 75.10 195.00
2.82 343 -0.398 76.10 192.30
2.32 3.28 -0.414 77.60 189.70
1.82 2.95 -0.559 79.10 186.50
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19 HW4 K1 INC
o° )G
K1
Depth(mab) [Major(cm/s) [Minor(c/s) INC() G()
8.35 7.34 -1.129 8150 206.90
8.05 7.30 -1.126 8150 207.10
1.75 7.25 -1.071 81.30 207.60
7.45 71.25 -1.101 81.80 207.80
7.15 1.22 -1.063 81.80 208.00
6.85 7.16 -1.031 82.00 208.40
6.55 7.12 -1.002 82.50 208.50
6.25 711 -0.948 82.20 208.80
5.95 7.05 -0.972 82.40 208.90
5.65 6.98 -0.910 82.40 209.40
5.35 6.91 -0.874 83.10 209.80
5.05 6.81 -0.828 83.30 210.30
4.75 6.74 -0.745 83.60 210.20
4.45 6.64 -0.722 83.80 210.80
4.15 6.53 -0.682 84.20 210.50
3.85 6.39 -0.602 84.50 211.00
3.55 6.23 -0.567 85.20 211.30
3.25 6.09 -0.484 85.80 210.80
2.95 5.92 -0.424 86.20 211.20
2.65 5.70 -0.375 86.60 211.00
2.35 5.45 -0.387 86.90 211.30
2.05 5.18 -0.232 87.10 211.60
1.75 4.90 -0.225 87.30 211.80
145 454 -0.204 88.20 212.90
115 411 -0.210 88.60 212.90
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20 HW4 M2 INC
o’ )G
M2
Depth(mab) [Major(cm/s) [Minor(cm/s) INC() G()
8.35 6.17 -0.563 85.30 27750
8.05 6.14 -0.572 85.40 278.20
7.75 6.20 -0.513 86.20 278.80
7.45 6.22 -0.499 85.80 279.70
7.15 6.15 -0.468 87.00 280.10
6.85 6.14 -0.432 86.70 281.20
6.55 6.13 -0.373 87.00 282.00
6.25 6.10 -0.351 87.40 283.10
5.95 6.11 -0.281 87.70 283.50
5.65 6.07 -0.304 87.70 284.40
5.35 6.03 -0.218 88.30 284.60
5.05 5.97 -0.212 88.80 285.60
4.75 5.93 -0.127 89.00 286.90
4.45 5.83 -0.078 89.20 286.70
4.15 5.72 -0.060 89.70 286.80
3.85 5.60 -0.062 89.20 288.00
3.55 5.50 -0.030 90.50 288.20
3.25 547 0.041 90.60 288.80
2.95 531 0.092 91.90 289.30
2.65 5.15 0.112 91.90 289.80
2.35 504 0.129 92.20 289.40
2.05 4.83 0.181 92.90 290.00
1.75 4.61 0.213 93.50 290.30
145 4.35 0.144 94.70 290.10
1.15 4.02 0.057 95.90 290.20
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