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Velocity and Discharge Measurement using ADCP

ol & F /4 A /2RI /U S
Lee, Chan Joo / Kim, Won / Kim, Chi Young / Kim, Dong Gu

Abstract

The ADCP is an instrument based on Doppler effect, which measures discharge of a river in a
short time while crossing it. In this study we aim to make a comparison of the discharge results
from a moving-vessel ADCP with those measured by velocity-area method at the same cross—section,
and to investigate the characteristics of velocity and discharge data using ADCP. Bathymetry
measured by ADCP almost coincides with that by direct depth measurements. Because velocity data
from ADCP are essentially instantaneous, individual velocity profiles obtained by ADCP are rather
different from time-averaged velocity profiles. But spatially averaged velocity profiles of the individual
ADCP data near the comparable verticals have similar vertical velocity pattern with the time-averaged
ones. The average velocity profile from repeatedly crossed data is also similar with the time-averaged
one. In case of the velocity distribution, individual and spatially averaged data for the sub—width of
mid-section method have good agreement with those by velocity-area method. Discharge data
determined by averaging several ADCP measurement transects have 0.1%6~9.3% of difference with
those from velocity—area method, and as the number of measurement increases, the relative difference

to the velocity—area method decreases.
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Fig. 2. Measured and estimated areas of
ADCP (Simpson, 2001)
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Table 1. Instrument summary
Item WorkHorse Rio Grande RiverCat
Manufacturer RDInstrument(USA) Sontek(USA)
Frequency of acoustic beams 1,200kHz 5,000k
Measurement mode 1,5, 8, 11, 12 N/A
Depth bin size 005 ~ 1m 01 ~ 0.2m
Blanking Distance 02 ~ 1Im 0.1m
Maximum profiling depth 4 ~ 30m 2.3m
Averaging method of profiling Single pinging 5-second averaging
Table 2. Comparison of data from ADCP and velocity—area methods measured in the same section
. Time No. of profiles ‘Width Area | Discharge
Station Instrument Case Date (min) | (No of verticals) (m) () {cms)
Gongju KJ#1 10.25 17:47 10 418 108.14 | 215.86 56.019
WorkHorse KJ#2 10.25 18:03 15 1023 107.77 | 212.49 55.067
Rio Grande KJ#3 10.25 18:24 7 469 108.16 | 215.82 57.230
(1,200kHz) KJ#4 10.25 1842 9 624 108.15 | 211.91 56.695
average 108.06 | 214.02 56.250
Propeller |Velocity-area .
Type method 10.25 12:40 180 27 106.50 | 218.40 71.290
Goesan- TR#1 12.03 19:41 9 544 83.57 | 108.28 12.765
Dam TR#2 12.03 19:50 9 555 82.42 | 105.66 12.130
WorkHorse TR#3 12.03 20:00 12 778 8358 | 108.80 12.754
Rio Grande TR#4 12.03 20:12 13 859 82.04 | 105.34 11.670
(1,200kHz) TR#5 12.03 20:25 5 260 83.18 | 111.03 12.677
TR#6 12.03 20:30 3 221 81.74 | 105.77 11.543
average 82.76 | 105.66 12.260
TR#A1 12.03 20:36 4 47 7870 | N/A 10.991
RiverCat TR#A2 12.03 20:41 3 40 8233 | N/A 10.100
(513816@) TREA3 | 12.03 20:45 3 41 7834 | N/A 10.374
’ TR#A4 12.03 20:51 4 52 7994 | N/A 13.493
average 7983 | N/A 11.240
Price AA |Velocity—area .
Type method 12.03 18:00 135 31 83.00 | 10859 12.135
Dam release 12.03 19:00 240 11.875
814 BEKERBSRE
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Velocity Distribution of ADCP and Velocity-Area method
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No. of |Discharl g, .. No. of |Dischar : No. of |Dischar .
Station |measurem| ge Reegn;ze Station |measureme| ge Rder?g: €| Station | measurem| ge Rzlr?g;ze
ent (m'/s) o nt (n'/s) ent (m'/s)
Tanchun 1 16.94 8.7%( Tanchun 1 17.08 13.3%| Ganhyun 1 16.78 0.7%
P4 2 1571 08%| TP 2 1736 | 15a% g ig-g? ;gz
3 16.46 5.62 72 50 : e
6 65) 3 17.27 14 Sf 4 15.75 -55%
4 1712 9.9% 4 14.66 -2.8% 5 1757 5 4%
5 14.46 -72% 5 1443 -4.0% ooV 5.4%
6 15.29 -1.9% 6 15.00 -0.5% Average | 16.46
7 1675 75% 7 1499 | -06% _VA 16.67
3 1446 | -72% 8 165 | 38% D‘ffell"'“ce T gi‘y/"
% oo, | Goesan- ) -9.4%
9 17.04 9.4% 9 14.29 53%| Py 5 10.10 162%
11 14.67 -5.9% 11 1391 -7.8% 4 13.49 11.2%
12 16.06 3.1% 12 15.71 42% ooV 13.8%
13 14.08 -9.6% 13 15.34 1.7% Average | 11.24
cov 7.2% 14| 138 | 81% ];’aAm iggg
Average | 15.66 15 14.84 -1.6% Difference 7 4%
VA 1558 16 13.76 -8.7%| Goesan- 1 14.70 12.5%
Difference 0.5% 150,'4 7.7%| 3 2 14.27 9.2%
Tanchun 1 21.03 | -1.1% Average | 15.25 3 13.70 4.9%
P5 2 | 28 | 75% VA | 1508 g ﬁfﬁ 182/
> 0 . I : ~)70
3 2262 6.3% Difference 1.1% oV 259
4 21.25 -0.1% Gailhyun 1 17.11 27% Average | 14.28
5 2243 55% 2 18.27 9.6% VA 13.06
6 22.25 46% 3 18.67 12.0% Dam 12.00
7 230 | 48% 4 1726 | 36% Difference 9.3%
< _ o,
8 2094 | 3.1% 5 1732 | 3.9%| Uogsan ; gg gg;
N . Q
9 2217 4.3% 6 1598 -41% 3 1275 51%
10 22.80 7.2% 7 16.68 0.1% 4 1167 -3.8%
11 21.82 2.6% 8 18.69 12.1% 5 12.68 45%
12 21.02 -12% 9 19.15 14.9% 6 11.54 -49%
Cov 2.9% oV 6.0% A(DV T 4.5%
verage .
Average | 22.04 Average | 17.68 VA 514
VA 21.27 VA 16.56 Dam 12.00
Difference 3.6% Difference 6.83% Difference 1.0%
x COV : coefficient of variance(standard deviation/average), VA : velocity—area method, Dam @ Dam release
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