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The Study of Measurement and Calculation Method on River Discharge
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Abstract; There are two methods that we used to obtain the river flow, one is the flow velocity multiplied by the area, the other one

is getting river discharge by water level. If we want to get high precision flow velocity, we must have high costs, and estimating by

water level is economical but the accuracy is not high enough. In this paper, we compare three methods We have found that after the

flow velocity is added into stage-discharge relation, the accuracy of results is significantly improved. Now based on technology devel-

opment of current meters we can arrange a single-point current meter in river section for a long time to observe flow velocity in real

-time. Therefore, the water levelflow velocity-flow method is a feasible solution to get highly accurate river flows in the future.
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Fig. 1 The information of measured flow

Tab. 1 The information of measured flow velocity

1

/(m? /(m
m
Loy g h
1 2012-01-01 9 17 142 0. 35 8.69
2 2012-01-16 10 18 406 0.71 8.94
3 2012-01-29 11 20 582 0.87 9.20
4 2012-02-11 11 21 491 0.72 9.12
5 2012-02-24 11 20 470 0.79 9.13
6 2012-02-29 14 27 2 000 1.07 11.76
7 2012-03-01 14 30 1200 0.74 10. 82
8 2012-03-04 15 29 1940 1. 10 11. 24
9 2012-03-05 15 30 5000 1. 37 14,49
10 2012-03-06 15 30 5 040 1. 37 14. 92
11 2012-03-07 15 30 5500 1.49 15. 14
12 2012-04-09 15 30 3070 1.03 13.14
13 2012-04-19 15 30 3 640 1.25 13.65
14 2012-05-04 15 30 6110 1.29 15.97
15 2012-05-04 15 30 4370 1. 20 14. 80
16 2012-05-14 15 30 4 290 1. 25 14. 48
17 2012-06-22 15 30 5670 1. 39 15.12
18 2012-06-23 23 115 7110 1.49 16. 68
19 2012-06-23 15 30 8 250 1. 89 17. 45
20 2012-06-25 15 30 14 000 2.23 20.51
21 2012-06-25 15 30 13 800 2.16 20. 56
22 2012-06-26 15 30 10 700 1.95 19. 48
23 2012-06-27 15 30 7650 1.74 17.57
24 2012-08-02 14 26 836 0.66 10. 56
25 2012-08-05 15 30 3390 1. 20 13.52
26 2012-08-06 13 23 1560 0. 89 11. 65
27 2012-09-25 15 27 582 0.35 10. 66
28 2012-10-02 14 26 380 0.26 10. 35
29 2012-10-28 14 25 344 0.24 10. 35
0.996 5. 954 m/s.
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Fig. 3 The relative error and absolute error in different methods
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Fig. 2 The result of flow calculations in different methods °
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Tab. 2 The data of flow calculations, relative error and absolute error in different methods

/
(ot e o) / / / / / / / :
(m®+s7 1) (m?es D) % (m*+s 1) (m?es D % (m?«s ')  (mPes 1) %
1 142 177.1 35.1 24.7 138.3 3.7 2.6 67.2 74.8 52.7
2 406 437. 4 31.4 7.7 234.2 171.8 42.3 410.0 4.0 1.0
4 491 517.0 26.0 5.3 308.0 183. 0 37.3 481.2 9.8 2.0
5 470 536.4 66. 4 14.1 312.3 157.7 33.6 532.2 62.2 13.2
7 1 200 1147.0 53.0 4.4 1207.2 7.2 0.6 1207.5 7.5 0.6
8 1 940 2 068.0 128.0 6.6 1485.5 454.5 23.4 1 820.0 120.0 6.2
10 5 040 5562.2 522.2 10. 4 4 874.6 165. 4 3.3 4 913.2 126.8 2.5
11 5 500 6 213.3 713.3 13.0 5131.3 368.7 6.7 5 330.8 169. 2 3.1
13 3 640 4162.5 522.5 14. 4 3512.1 127.9 3.5 3 658.9 18.9 0.5
14 6110 6 114.6 4.6 0.1 6 154.7 44.7 0.7 5697.2 412.8 6.8
16 4 290 4 800.0 510.0 11.9 4 379.5 89.5 2.1 4 320.8 30.8 0.7
17 5670 6 171.6 501. 6 8.8 5107.7 562.3 9.9 5128.1 541.9 9.6
19 8 250 10 640.7 2 390.7 29.0 8 194.9 55.1 0.7 8 547.2 297.2 3.6
20 14 000 16 903. 4 2 903.4 20.7 13 289.0 711.0 5.1 13 381.9 618.1 4.4
22 10 700 13 299.0 2 599.0 24.3 11 442.5 742.5 6.9 11 204.6 504. 6 4.7
23 7 650 9 343.8 1693.8 22.1 8 372.5 722.5 9.4 8 350. 4 700. 4 9.2
25 3 390 3 600.0 210.0 6.2 3 384.1 5.9 0.2 3 481.2 91.2 2.7
26 1 560 1 815.6 255.6 16. 4 1778.6 218.6 14.0 1815.4 255.4 16. 4
28 380 319.8 60. 2 15. 8 922.2 542.2 142.7 422.0 42.0 11.1

29 344 324.0 20.0 5.8 922.2 578.2 168. 1 394.7 50.7 14.7
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3.2

Fig. 5 The relative error and absolute error of

verification result in three calculation methods
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Fig. 4 The verification result of three calculation methods
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Tab. 3 The data of verification result, relative error and absolute error in different methods

s

90%.

/

/

/ / / / / / / /
(m® «s™1)
(m® s 1) (m?es 1) % (m?es 1) (m?es 1) % (m? «s 1) (m®e+s 1) %
3 582 607. 3 25.3 4.3 342.2 239.8 41.2 610. 6 28.6 4.9
6 2 000 2 364.7 364.7 18.2 1 860.8 139.2 7.0 2 100. 6 100. 6 5.0
9 5 000 5233.4 233.4 4.7 4 390. 5 609. 5 12.2 4 540. 2 459. 8 9.2
12 3070 3172.4 102. 4 3.3 3022.1 47.9 1.6 2 940. 3 129.7 4.2
15 4 370 4 788.0 418.0 9.6 4737.2 367.2 8.4 4491.4 121.4 2.8
18 7 110 7 599.0 489.0 6.9 7 099.0 11.0 0.2 6 825.6 284.4 4.0
21 13 800 16 372.8 2572.8 18.6 13 382.0 418.0 3.0 13 257.6 542.4 3.9
24 836 917.4 81.4 9.7 1046.1 210.1 25.1 999.0 163.0 19.5
27 582 507.5 74.5 12.8 1107.0 525.0 90. 2 647.9 65.9 11.3

,3
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