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Abstract

In this study, bottom mounted ADCP and RCM 9 were deployed to
collect time series data of current, turbidity and acoustic backscattered
echo intengity (El) in the estuarine environment near Love River and in
the coastal waters of Howan. Our resultsindicate that in the torrential rain
event, the Love River became very turbid with the flow speed exceeding
1.5 m/s. ADCP El data also increase rapidly and correlate well with the
turbidity data. Based on the empirical formula of Kim and Voulgaris
(2003), the EI time series data of the first bin are converted into sediment
suspension concentration (SSC), which compared reasonably well with
those converted from the optical observations of turbidity. Therefore,
ADCP El data can be used as a good proxy of SSC. Velocity profiles
measured by ADCP were also analyzed to obtain the friction velocity and
roughness length according to the logarithmic relationship. The log layer
height extended to ailmost full channel depth of 4 m during strong flows,
the roughness lengths were about 10° m and the bottom shear stress
reached 10 Pa. It isnot surprising that bottom sediments are stirred under
such a large shear stress.

The sediment suspension due to current and wave action in the
rather clear coastal waters of Howan is aso investigated by means of
ADCP El data. In winters the observed current speed is stronger while the
wave height is smaller (Hs<1 m). It is found that the near-bottom ADCP
El data have better correlation with the current magnitude but poorer
correlation with surface waves. On the other hand, the ADCP El data near
the sea surface become more dependent on the surface waves. Thisis

possible due to the bubbles entrained by breaking waves, especially under



the condition of Hs>0.5 m. In summers the observed current speed is
weaker while the wave height is generaly higher. In one typhoon event
the observed Hs even reached 4.5 m. The calculated maximum orbital

velocity at the bottom and bed shear stress generated by surface waves
are sufficient to mobilize sediment. The ADCP El data of the whole water
column (about 15 m) correlate nicely with the wave height but correlate
poorly with current magnitude. In contrast to the results of the Love River,
the near-bottom ADCP EI data show aweak correlation with the turbidity

observation.
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4-1

4.1

ADCP

1.32m 232m 3.23m

NNW-SSE 20
20 Us Un
4.2
K 023¥1m O, M,
019 m 2
2
Tide Frequency |Amplitude |Phase
(cph) (m) (deg)
O, 0.03873 0.1971 117.44
Ky 0.04178 0.2391 255.94
M, 0.08051 0.1939 72.84
S 0.08333 0.0377 163.02

1.88



3 ADCP

Kwum Ke Klen et a.,1999
Ky, :l(u2 +V?) 2
2
K, :%(W+W) with uw=u- @ 3
3 ADCP 2005/6/8 2005/6/30 Mab meter above

bottom,mag= lé_ Ju? +Vv? , speed=~/U% +V° , pg4: percent good of the 4" beam, El: ecto intensity
n

i=1

bin Mab |u v w error [mag [speed[Dir ([pg4 |EI Kwm Ke uu vV w Ke/Km

M |(cmvs) [(cmvs) | (cmis) | (crmvs) | (crvs)|(crmvs) |deg countg (cn* s%) (e s2)| (cm* s9)[(cm* s?) |(cm* s9)

1 082 |0.87 |-252 |1.09 | -0.07(10.85|2.67 |235.65|94.08|135.93|3.55 21262 (6491 |360.33 |-129.69 [59.85

2 107 |1.15 (-303 (1.04 | -0.14|10.99|3.24 [229.97(94.06|135.29(5.24 21854 |63.66 |373.42 |-132.52(41.7

3 132 142 (-361 (1.06 | -0.25|11.25|3.88 [224.52|94.03|132.16(7.54 226.95 (6576 |388.15 |-136.65(30.12

4 157 |171 (-428 (1.12 | -0.33|11.64|4.61 [218.2 |93.82/129.44(10.61 |23459 [66.84 ]402.33 (-139.33|22.11

5 182 |2.02 (-504 (1.18 | -0.38|11.94|5.43 |[213.92|93.44|127.28(14.73 |239.01 |66.16 |411.85 (-141.87|16.23

6 207 (1.81 |-647 |3.42 | -042|13.72(6.72 |208.3 |93.55(126.28|22.58 |542.81 (383.1 |[702.53 |-225.7 (24.04

7 232 (272 |-792 |3.37 | -045|13.9 (8.38 |200.85|93.56(125.48(35.09 |290.82 (120.72 |460.92 (-124.02|8.29

8 257 |3.04 (-892 (36 -052|14.91 (9.43 |192.94(93.13(124.61|44.43 (479.29 |329.92 (628.66 [-251.84)10.79

9 282 (3.57 |-10.86|3.3 -0.53|15.6 (11.44 |182.48|91.39|124.61|165.39 [532.9 [39441 (67138 |131.57 (8.15

10 307 (4.03 |-11.21|3.48 | -0.32|15.71(11.91 |174.12|83.54{128.44/70.98 |440.25 (234.96 |645.54 |-222.23 (6.2

11 332 (3.87 |-10.72]|2.89 | -0.04|14.85(11.4 |173.88|76.26(139.1 [65.01 |292.2 |[140.74 |443.66 |(-139.52|4.49

12 357 (32 |-10.19|2.45 0.21{14.76 | 10.68 [185.28(71.25/143.31|56.99 |274.67 |126.3 (423.05 |-128.61]4.82

13 382 (285 |-10.42|1.88 0.14{15.52110.8 |183.05(68.95/139.38|58.37 |536.89 |434.78 (639 -119.8119.2

14 407 |3.03 |-11.24|1.62 0.2216.13 |11.64 |184.57(70.1 |131.29|67.76  |371.44 |285.73 (457.16 |-116.49|5.48

15 432 |3.75 |-11.89|14 0.21{16.43 |12.46 |184.67(77.78|121.91|77.67 |264.07 |11455 (413.6 |-119.18|34

16
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4-2

2005/11/30 2005/12/22
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Tide Frequency |Amplitude |Phase
(cph) (m) (deg)

0O, 0.0387307  |0.2098 188.41

K, 0.0417807 |0.31 19.64

M, 0.0805114 |0.1903 259.9

S 0.0833333 |0.0734 39.73

5 ADCP 2005/11/30 2005/12/20 Mab meter above
bottom,mag= lén_ u’ +v? , speed=+T° +V° , pgd: percent good, El: echo intensity
Nz
bin |mab |u v w error |mag |speed |dir pgd |El Km Ke uu vV Uv Ke/lKm
m [(cm/s) [(cmvs) |(cmvs) | (cvs)| (emvs) |(cns) |deg counts | (cm?* s2)| (cm?* s?) | (cm* s9) [ (cm*s?) [(cm*s?)

1 153 (1.11 ([-185 |-1.39 |3.63 |24.31 (18.53 |186.56|99.81 |210.56 [171.72 [208.51 |25.79 (391.24 (-40.55 |1.21

2 253 |1.88 |-20.06|-0.61 |35 [26.24|20.15 |184.07|99.81 [197.62 (202.93 |241.33 |24.55 |458.11 |-44.65 (1.19

3 353 |25 -21.43|-0.35 |10.43|27.72 (21.58 |178.6 |99.77 |187.14 |232.74 (26419 |21.27 |(507.11 [-42.76 |1.14

4 453 |3.11 |-22.62|-0.2 (10.43|28.82 |22.83 [172.26(99.76 |178.7 |260.71 |276.12 (1854 |533.7 |-39.54 |1.06

5 553 |3.63 |-23.68|-0.14 |6.96 (29.89 |23.96 |167.62|99.69 [171.13 (287.09 |290.13 |16.15 |[564.11 |-39.42 (1.01

6 653 |4.02 |-24.62]-01 |6.92 [30.83 |24.95 |165.06/99.58 [164.58 311.25 |30251 |16.28 |588.74 |-40.5 (0.97

7 753 |4.39 |-25.46]-0.04 |69 [31.72|25.84 |161.72|99.48 [158.15(333.8 |31557 |1521 |[61593 |-39.91 (0.95

8 853 |46 [-26.19|-0.04 |3.39 |32.44 (26.59 |162.94(99.49 |152.4 (35345 |325.2 1515 |63526 |[-42.15 |0.92

9 953 |4.61 |-27.21|0 36 |33.44|27.6 (164.21]99.48146.81|380.82 [339.58 [16.37 |662.78 [-44.21 |0.89

10 [10.53]4.66 |-27.83|0.09 |7.09 (34.06 |28.22 |163.87|99.43 [141.92 (398.04 |350.5 1783 |683.16 |-44.48 (0.88

11 (11.53)4.72 |-283 |0 10.49 | 34.48 |128.69 [165.13(99.35|137.57 |411.44 |355.76 |[19.95 |691.58 |[-484 |0.86

12 (1253 ]4.61 |-28.87|0.05 |3.53 [34.97 |29.23 |166.34|99.35 (134.64 (427.28 |363.08 |22.48 |703.68 |-50.55 (0.85

13 [1353]4.54 |-29.26|0.03 |3.44 (35.38 |29.61 |167.25|99.31 (132.71 (43847 |371.13 |27.94 |71431 |-52.76 (0.85

14 [1453]4.19 |-29.66|0.09 |6.96 (35.81 |29.96 |168.57|99.29 (133.18 (448.68 |380.9 3393 |727.88 |-53.22 |0.85

15 [1553]2.75 |-28.21|0.33 |0.17 (34.22 |28.34 |172.77|99.33 [136.34 (401.64 |352.14 |38.68 |665.59 |-34.47 (0.88

16 [1653]-659 |-179 |18 8.16 |26.73 |19.08 [205.37|99.23 |156.63 |181.96 |[294.79 ([104.06 |48552 |[-23.31 |1.62

17 |17.53 (-13.91|-30.36|-0.84 [3.41 [40.32 |33.39 (212.25|98.42 [191.93 |557.54 |450.95 (300.09 |601.81 (12.02 |0.81

18 (1853 ]-31.04|-51.22)-0.86 |-7.03 [68.3 |59.89 |218.73|98.65 (184.27 (1793.34 |849.13 |481.43 [1216.82 |-72.08 (0.47

24
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4-3
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bottom,mag= L
n

7

Tide FrequencylAmplitude Phase

(cph)  |(m) (deg)
0O, 0.038731 |0.2262  |99.38
K 0.041781 [0.2804  |96.89
M, 0.080511 [0.1617  |217.99
S, 0.083333 |0.0752 |271.69

ADCP

2006/6/29 2006/8/14 Mab meter above

A Ju? +Vv? , speed=+/U° +V? , pg4: percent good, El: echo intensity

i=1

bin mab u v w error |mag |speed |dir pod El Km Ke uu vV w KeKm
m (cmvs) |(cmvs) |(emis) [(cmvs) [(cmvs) |(cmvs) [deg  |% counts |(cn*s?) |(cn*s?) [(cm*s?) [(ecm*s?) |(cm*s?)
1 154 -212 |-766 |-047 (1.68 |16.42 (7.95 |175.27|99.96 168.7 3157 14543 |63.91 22695 |4829 |4.61
2 254 -132 |-9 -0.39 |24 17.96 |91 167.6 ]99.95 153.8 41.37 17115 |62.67 279.62 |58.38 |4.14
3 354 -058 |-10.16(-0.34 (-0.12 |19.07 (10.18 |159.16|99.98 14232 |51.78 189.01 |58.83 319.18 |65.1 3.65
4 454 0.07 |-11.31|-0.31 (0.65 |20.1 (11.31 |155.09|99.97 1331 64 204.5 56.47 35252 169.04 |32
5 554 0.66 |-12.52(-029 (0.68 |21.2 (1253 |152.72|99.96 12523 |7854 22102 [56.73 3853 |7118 |2.81
6 6.54 112 |-13.54(-029 |0.67 [22.16 [13.58 |151.12(99.94 11849 |92.25 23566 [59.08 41225 |71.25 |2.55
7 754 1.39 |-14.43(-028 |0.65 |[23.06 [14.5 |150.79(99.92 112.18 105.07 |250.61 (63.84 43738 |71.54 |2.39
8 854 154 |-15.33|-026 (-0.03 |23.98 |15.4 [151.37(99.89 106.73 |11862 [266.72 |71.4 462.03 |7239 (2.25
9 954 144 |-15.74(-024 243 |[2455 |15.8 |152.52(99.84 101.47 124.84 |27887 (82.02 475.72 |75.67 |2.23
10 10.54 113 |-1597(-022 |3.31 ([25.02 |16.01 |155.01(99.8 97.08 12812 |291.99 (96.71 487.27 |79.86 |2.28
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