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Inter-comparison of Accuracy of Discharge Measurement Methods
— A Case Study Performed in the Dalcheon River Downstream of the Goesan Dam -
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Lee, Chan Joo / Kim, Dong Gu / Kwon, Sung Il / Kim, Won

Abstract

Relative accuracy of six discharge measurement methods-velocity—area method, rod-float method,
ADCP moving-vessel method, ADCP fixed-vessel method, electromagnetic wave surface velocimeter
(EWSV), LSPIV- is evaluated by comparing discharges measured by them with dam released discharges.
Data from 39 times of concurrent discharge measurement campaigns are analyzed. Except the rod-float
method, measured discharges show absolute errors less than 6.2% with dam discharges. When the four
methods is evaluated by being compared with discharges measured with the conventional velocity—area
method, discharges with electromagnetic wave surface velocimetry shows 7.35% of absolute errors and
other three methods shows absolute errors less than 6%. The rod-float method, which shows large
discrepancy compared with dam and velocity—area method, need complementary verification.

Keywords : discharge measurement, discharge measurement method, accuracy
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Table 1. Methods Applied to Make Discharge Measurement
Details
Method
Equipment Period Time needed
Velocity-Area . .
(Wading/Bridging) Standard Price AA type current meter low / high flow 1 hour
Rod Float - Standard paper rod float high flow 30 min.
RioGrande 1.2MHz ADCP (RDI)
ADCP Moving vessel - StreamPRO 2.0MHz ADCP (RDI) low / high flow 30 min.
-3.0/1.0MHz Mini ADP (Sontek)
ADCP Fixed vessel -3.0/1.5/1.0MHz Mini ADP (Sontek) low / high flow 40 min.
- Kalesto 24.125GHz (OTT)
Electromagnetic wave - Portable Electromagnetic Wave Surface high flow 40 min
surface velocity Velocity Meter (MWVM-500) 10GHz £ '
(TAEKWANG)
LSPIV - Digital camera (Canon) low / high flow |less than 10 min.

Table 2. Measurement Campaign During the Year 2005~2010 Downstream of the Goesan Dam

Year Day Dam (r(iss/CS};arge Methods | Year Day Dam (;lrif/csfiarge Methods
2005-03-14 6.1 1 2007-07-25 102.0 1
2005-03-24 16.5 2 2007-07-26 45.6 1

2005 2005-07-01 99.0 5 2007-08-05 246.9 2
2005-07-11 1,023.0 1 007 2007-08-05 290.0 3
2005-07-12 171.0 4 2007-08-05 380.0 2
2006-03-21 75 2 2007-08-05 4135 1
2006-05-04 6.9 2 2007-08-07 57.7 4
2006-05-24 16.0 3 2007-08-08 35.8 4
2006-07-10 146.0 4 2008-07-25 557.9 1
2006-07-11 61.9 1 2008 2008-07-25 333.0 2
2006-07-11 67.0 2 2009-07-12 408.0 2

2006 2006-07-11 142.0 5 2009-07-13 91.1 3
2006-07-17 383.0 4 2009-07-21 382.0 3
2006-07-17 544.2 1 2009 2009-07-21 385.1 1
2006-07-17 557.9 2 2009-07-21 511.1 1
2006-07-18 720.0 2 2009-07-21 622.0 1
2006-07-19 292.0 4 2010-08-13 65.7 4
2006-07-31 64.0 4 2010 2010-08-15 140.0 3

2007 2007-07-24 104.5 3 2010-09-02 138.0 3
2007-07-24 3135 5 2005~2010 total numbers 39
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Fig. 1. Field Measurement Site (Dalcheon River)
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Table 3. A List of Measurements for Each Method

Time of Measured . Dam Time of Measured . Dam
Method No. discharge discharge Method No. discharge discharge
Measurement 3 3 Measurement 3 3
(m”/s) (m’/s) (m”/s) (m”/s)
Velocity 1 2005-03-14 20:08 6.13 6.1 16 2007-07-24 1856  328.99 300.50
-Area 2 2006-05-04 14:15 7.99 6.9 17 2009-07-21 14:33  395.90 382.00
3 2006-03-21 15:01 7.86 75 ADCP 1 2006-05-23 16:36 16.94 16.04
4 2006-05-24 11:00 17.09 16.0 Fixed 2 2007-08-08 14:07 60.87 66.30
5 2005-03-24 15:45 15.70 16.5 ~Vessel 3 2007-08-07 15:27 58.40 58.50
6 2007-08-08 12:49 36.06 35.8 4 2006-07-31 17:51 62.77 63.50
7 2007-08-07 16:33 52.50 57.7 5 2010-08-13 16:28 68.88 64.70
8 2006-07-11 17:02 70.00 619 6 2009-07-13 16:41 95.10 91.10
9 2006-07-31 14:46 69.26 63.5 7 2005-07-01 19:36  103.18 99.10
10 2010-08-13 16:42 70.01 64.7 8 2007-07-24 23:53  109.12 104.50
11 2009-07-13 16:32 89.94 91.1 9 2010-09-02 12:00  147.70 138.00
12 2007-07-25 00:00  103.42 104.5 10 2006-07-11 13:08  142.44 144.00
13 2010-08-16 00:07  134.03 140.0 11 2010-08-16 23:47  153.00 140.00
14 2010-09-02 12:00  146.25 138.0 12 2006-07-11 01:02  156.43 146.30
15 2006-07-11 14:00  141.00 142.0 13 2005-07-12 13:57  174.45 171.50
16 2005-07-12 1545  167.14 1715 14 2009-07-15 1835 19258 174.00
17 2007-08-05 17:44  225.75 210.0 15 2007-08-05 16:36  252.50 246.90
18 2007-08-05 13:15  306.99 287.8 16 2007-08-05 11:35  282.17 288.00
19 2006-07-19 12:45  255.20 267.4 17 2007-07-24 15:43  329.90 321.00
20 2007-07-24 17:08  315.12 3135 18 2008-07-25 1856  338.50 332.90
21 2007-08-05 08:19  387.82 382.5 19 2007-08-05 08:06  393.69 380.85
22 2006-07-17 11:28  376.03 383.1 20 2009-07-21 14:33  391.60 382.00
23 2009-07-12 23:30  409.13 408.1 21 2006-07-17 12:31  399.53 383.10
Rod 1 2007-08-31 15:00 68.10 63.0 22 2009-07-12 23:49  418.90 408.08
Float 2 2005-07-01 18:07 116.06 99.1 23 2006-07-17 23:29  585.60 544.20
3 2006-07-11 13:19 162.61 142.0 24 2008-07-25 17:00 572.90 557.90
4 2006-07-10 23:20  172.55 146.3 25 2006-07-18 01:31  753.60 758.50
5 2005-07-12 12:51  196.15 171.5 EWSV 1 2007-08-08 13:04 37.90 36.30
6 2007-08-05 12:22  369.35 288.6 2 2007-08-07 15:17 55.94 58.50
7 2006-07-19 12:52  394.70 294.7 3 2010-08-13 16:31 71.75 64.70
8 2007-07-24 16:50  434.35 3135 4 2007-07-25 00:59 88.09 103.00
9 2007-08-05 09:24  437.79 373.3 5 2010-09-02 12:00  141.20 138.00
10 2006-07-17 12:25  421.04 383.1 6 2010-08-15 23:44  147.00 140.00
11 2006-07-17 23:44  599.29 544.2 7 2007-08-05 12:11  274.30 288.30
12 2006-07-18 01:23  801.81 758.5 8 2008-07-25 18:56  286.20 332.90
13 2005-07-11 16:37 1246.75 1022.9 9 2009-07-21 14:25  376.50 382.00
ADCP 1 2006-05-04 14:18 7.62 6.92 10 2009-07-12 23:10 41890 408.00
Moving 2 2006-03-21 17:08 8.69 7.50 11 2007-08-05 04:51  406.51 413.50
~Vessel 3 2006-05-23 18:16 16.40 16.04 12 2008-07-25 17:00  540.00 557.90
4 2005-03-24 13:50 16.98 16.50 LSPIV 1 2007-07-26 06:00 38.80 45.60
5  2007-08-08 13:22 38.08 36.70 2 2006-07-11 15:30 66.28 61.90
6 2007-08-07 17:28 60.36 57.70 3 2007-07-25 15:00  106.00 102.00
7 2006-07-11 17:10 69.44 61.90 4 2006-07-11 13:00  144.80 142.00
8 2006-07-31 16:19 64.68 64.00 7 2007-07-24 11:00  201.00 190.20
9 2010-08-13 20:15 66.79 64.70 6 2006-07-19 12:00 288.91 294.70
10 2009-07-13 18:21 96.91 91.65 7 2007-07-24 19:00  284.20 321.00
11 2005-07-01 17:11  106.58 99.10 8 2007-09-15 19:00  287.00 309.00
12 2006-07-11 14:12 13584 142.30 9 2006-07-17 12:00  336.69 383.10
13 2006-07-10 23:00  150.19 146.30 10 2007-09-15 17:00  418.00 450.00
14 2005-07-12 15112  176.15 171.50 11 2007-09-15 10:00  465.00 499.00
15 2006-07-19 12:01 301.31 294.70 Total 6 methods, 101 measurements
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Table 4. Accuracy of Each Method in Comparison with Discharges of the Dam and Those Obtained Using

the Velocity-Area Method
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