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ABSTRACT: This research aimed at analyzing comparison results between in gravel and sand bed with respect to the detailed
Acoustic Doppler Current Profiler (ADCP) measurement in a velocity, depth, and flow rate data based on Acoustic Doppler
Velocimeter (ADV) measurement result. Conclusionally, similar results were shown for gravel and sand bed in velocity, depth
and flow rate data using ADV and ADCP measurement. The results of the flow rate show a relative error mean of 3.5 - 4.8%in
the gravel bed and 0.02 - 3.2% in the sand bed, which is better performance than the mean error of 5% suggested by United
States Geological Survey (USGS). The results can be used as a basis data for the measurement of ADCP and potentially able to
be utilized for the more detailed uncertainty analysis of ADCP flow rate measurement.
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Fig. 1. Field flow measurement in stream using ADCP
(@) and ADV (b).

Fig. 2. Field river bed material gravel (a) and sand (b).
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Table 1. Specifications of various flow measurement equipments

Specifications Riversurveyor M9 FlowTracker
Range of distance 02-30m Minimum 2 cm
Range of velocity +20 m/s 0.001 - 4.0 m/s
Accuracy +0.25% *0.2 cm/s +1.0% %0.25 cm/s
Cell size 0.02-4m -
Frequency 1.0 and 3.0 MHz -

Builtin Temperature Sensor

0.5 MHz Echo-sounder

€= 3 MHz Transducer

1 MHz Transducer

\_ 8-pin cable connection

Fig. 3. Riversurveyor M9 (Riversurveyor S5/M9 System
Manual, 2016).
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Fig. 4. FlowTracker (Measuring Discharge with Flowtracker
Acoustic Doppler Velocimeters 2015).
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Table 2. Comparison table of data measured by ADV and ADCP

Station Case V\(/f.;h D(e nE:)t u '?‘r:;? Dl(sr%tgzr)ge eﬁg?tl(\‘/’/f) Date
#1-1 ADCP 49.12 0.56 27.69 6.051 4.06
#1-2 ADCP 49.13 0.56 27.55 6.129 5.40
#1-3 ADCP 49.11 0.56 27.49 6.067 433
#1-4 ADCP 48.90 0.57 27.75 6.121 5.26
Aver. 49.06 0.56 27.62 6.092 4.76
#1 ADV 49.00 0.58 28.24 5815 O17-0140
#2-1 ADCP 49.03 0.56 27.37 6.068 4.93
#2-2 ADCP 48.91 0.56 27.57 5.935 2.63
#2-3 ADCP 49.29 0.55 27.13 6.029 4.25
#2-4 ADCP 49.16 0.56 27.39 5.905 2.11
Aver. 49.10 0.56 27.37 5.984 3.48
22?]'3 #2 ADV 49.00 0.58 28.29 5.783
River #3-1 ADCP 49.52 0.55 27.35 5.864 4.05
#3-2 ADCP 49.39 0.56 27.59 5.857 3.92
#3-3 ADCP 49.20 0.56 27.54 5.878 4.29
#3-4 ADCP 49.31 0.55 27.32 5.885 4.42
Aver. 49.35 0.56 27.45 5.871 417
#3 ADV 49.00 0.57 28.17 5.636 O17-0142
#4-1 ADCP 49.77 0.55 27.58 6.077 7.39
#4-2 ADCP 49.24 0.57 27.96 6.009 6.18
#4-3 ADCP 4956 0.57 28.09 5.793 2.37
#4-4 ADCP 4947 0.56 27.66 5.772 2.00
Aver. 4951 0.56 27.82 5.913 4.48
#4 ADV 49.00 0.58 28.41 5.659
#1-1 ADCP 66.24 0.53 35.10 5.719 1.35
#1-2 ADCP 64.90 0.54 34.90 5.753 1.95
#1-3 ADCP 65.30 0.53 34.32 5.712 1.22
#1-4 ADCP 63.61 0.54 34.51 5.639 0.07
Aver. 65.01 0.53 34.71 5.706 1.11
#1 ADV 65.50 0.54 35.41 5.643 O17-0111
#2-1 ADCP 65.12 0.60 39.75 7.580 2.88
#2-2 ADCP 65.28 0.59 39.40 7.483 4.13
#2-3 ADCP 65.12 0.59 39.50 7.627 2.28
#2-4 ADCP 65.89 0.60 39.38 7.655 1.92
Aver. 65.35 0.59 39.51 7.586 2.80
Hwangguji #2 ADV 65.50 0.62 40.39 7.805
Stream | #3-1 ADCP 64.78 0.54 34.98 6.025 3.04
#3-2 ADCP 65.60 0.54 35.31 5.861 0.24
#3-3 ADCP 65.22 0.54 35.51 5.826 0.36
#3-4 ADCP 65.49 0.54 35.46 5.681 2.84
Aver. 65.27 0.54 35.32 5.848 0.02
#3 ADV 65.50 0.56 36.65 5.847
#4-1 ADCP 64.76 0.54 34.75 5.655 4.45 2017-01-13
#4-2 ADCP 63.72 0.53 33.66 5.331 1.53
#4-3 ADCP 64.55 0.54 34.60 5.669 4.71
#4-4 ADCP 66.23 0.54 35.64 5.683 4.97
Aver. 64.82 0.53 34.66 5.585 3.15
#4 ADV 65.50 0.54 35.53 5414
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Fig. 5. Comparison of ADV and ADCP velocity distribution
in gravel bed (a) and sand bed (b).
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