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Tablel The observed data of the Wanyugou station on the Manhe river in 2010
A Q A Q A Q A Q
1 173.19 6.34 6 173.7 343 11 173.55 24.1 16 173.15 497
2 173.14 4.71 7 175.16 208 12 173.22 7.66 17 173.15 4.86
3 173.15 5.05 8 174.76 155 13 173.01 1.26 18 173.14 4.75
4 173.18 6.25 9 174.41 108 14 173.36 14.9 19 173.15 5.09
5 173.89 51.2 10 174.02 62.9 15 173.31 12.6 20 173.01 1.25
2
Table2 The statistical results of the orthogonal function parameter optimization for the Wanyugou station
Zy [ a 1% 1%
1 1.69 0 33
2 0 0.1 32
172.90 2.54 3 0.01 0 3
4 0.01 0.1 32
1 2.06 0.7 12.2
2 -0.24 0.1 5.6
172.80 2.54 3 0.13 0 30
4 -0.05 0 3.1
1 2.38 1.6 17.7
2 -0.51 0.3 8.3
172.70 2.54 3 035 0 35
4 -0.21 0 2.8
1 2.67 2.4 21.3
2 -0.81 0.5 104
172.60 2.54 3 0.67 o1 42
4 -0.50 0 2.6
1 2.95 3 239
2 -1.13 0.6 12
172.50 254 3 1.08 0.1 49
4 -0.97 0 2.5
1 3.22 3.6 26.1
2 -1.47 0.9 132
172.40 2.54 3 161 02 56
4 -1.66 0 2.4
1 3.40 39 27.3
2 -1.73 0.9 14
172.33 254 3 2.04 0.2 6.2
4 -2.29 0 2.4
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Table3 The statistical error of the orthogonal function parameter optimization for the Wanyugou station

Z a a 1% 1% 1% 1% 1%
/10%m® /mm
1 1.69 219 0.9 0.14 250 8.19 0.1 2.582 0.0 461.1 0.0
2 0 219 0.9 0.14 250 8.19 0.1 2.582 0.0 461.1 0.0
172.90 2.54
3 0.01 222 2.3 0.12 200 8.17 -0.1 2.578 -0.1 460.4 -0.1
4 0.01 224 32 0.19 375 8.19 0.1 2.583 0.1 461.2 0.1
1 2.06 260 19.8 0.62 1450 7.95 -2.8 2.507 -2.9 447.7 -2.9
2 -0.24 204 -6.0 0.36 800 8.26 1.0 2.604 0.9 465 0.9
172.80 2.54
3 0.13 226 4.1 0.25 525 8.21 0.4 2.59 0.3 462.5 0.3
4 -0.05 222 2.3 0.21 425 8.19 0.1 2.581 0.0 460.9 0.0
1 2.3 287 323 0.96 2300 7.83 -4.3 2.468 -4.4 440.7 -4.4
2 -0.51 195 -10.1 0.5 1150 8.27 1.1 2.61 1.1 466.1 1.1
172.70 2.54
3 0.35 231 6.5 0.31 675 8.25 0.9 2.602 0.8 464.6 0.8
4 -0.21 219 0.9 0.25 525 8.19 0.1 2.582 0.0 461.1 0.0
1 2.67 308 41.9 1.22 2950 7.75 -5.3 2.443 -5.3 436.2 -5.4
2 -0.81 189 -12.9 0.6 1400 8.27 1.1 2.608 1.0 465.7 1.0
172.60 2.54
3 0.67 235 8.3 0.36 800 8.28 1.2 2.611 1.2 466.2 1.1
4 -0.50 217 0.0 0.28 600 8.2 0.2 2.585 0.2 461.6 0.2
1 2.95 326 50.2 1.41 3425 7.7 -5.9 2.428 -5.9 433.6 -5.9
2 -1.13 185 -14.7 0.68 1600 8.26 1.0 2.605 0.9 465.2 0.9
172.50 2.54
3 1.08 239 10.1 0.4 900 8.3 1.5 2.619 1.5 467.7 1.5
4 -0.97 215 -0.9 0.3 650 8.21 0.4 2.589 0.3 462.3 0.3
1 3.22 340 56.7 1.57 3825 7.66 -6.4 2416 -6.4 431.4 -6.4
2 -1.47 182 -16.1 0.76 1800 8.24 0.7 2.599 0.7 464.1 0.7
172.40 2.54
3 1.61 242 11.5 0.43 975 8.33 1.8 2.625 1.7 468.8 1.7
4 -1.66 213 -1.8 0.32 700 8.22 0.5 2.594 0.5 463.2 0.5
1 3.40 349 60.8 1.66 4050 7.65 -6.5 2412 -6.5 430.7 -6.6
2 -1.73 180 -17.1 0.8 1900 8.23 0.6 2.595 0.5 463.4 0.5
172.33 2.54
3 2.04 244 12.4 0.45 1025 8.33 1.8 2.628 1.8 469.3 1.8
4 -2.29 212 -2.3 0.33 725 8.24 0.7 2.597 0.6 463.8 0.6
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Fig.1 The stage—discharge relation curve of the Wanyugou Fig.2 The low-stage—discharge relation curve of the
station on the Manhe river in 2010 Wanyugou station on the Manhe river in 2010
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Research on Stage—discharge Relation Curve Fitting Method Using Orthogonal Functions
YAN Zhiwei, WANG Chunhua, QIAO Lingling, WANG Yuanyuan, WANG Yan
(Xiangyang Hydrology and Water Resources Survey Bureaw of Hubei Province, Xiangyang 441003, China)

Abstract: The stage—discharge relation curve fitting was made by using the orthogonal functions, based on the observed data from

the Wanyugou station. The error statistics and “three terms” test were made for the curves at the various levels, from which the

suitable curves were selected to meet the error indexes in the standard of hydrologic data processing and the required accuracy of
determination of relation curve, and then analysis it was made by comparing with the results from manual determination of relation

curve. The results show the fitted curve of the orthogonal functions can meet the requirement from hydrological data processing.
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