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Abstract

precision method of parameters calibration in water level-discharge curve using least square method and minimum residual sum of square,and it is

To establish the relationship between water level and discharge is an important job of hydrological data reorganization,but it is a low

difficult to give consideration to the problems such as absolute error and relative error. In this paper, Free Search (FS) ,which derived from the
animal group migration behavior,was used as a method for estimating water level-discharge curves. The position vector of each exploratory step for
the individual animal was ascertained as an initial water level-discharge curve by FS. The simulation results showed that the satisfactory results
could be achieved by FS for optimizing the water level-discharge curves,and runoff simulation exhibits relatively high precision water level-dis-
charge compared with the goal programming method and genetic algorithm.
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Table 1 Example calculation results of FS algorithm
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Residual sum of

2 %% 2 248 K (R RN E D]

Absolute sum of absolute

AHXT B 2 4 X FIAEN

Absolute sum of relative

SR SR squares criterion residuals criterion residual criterion
Measured ~ Measured
water flow R AxhRE MRz HEEE AxhRE MR T A xRS AHXS R 22
level //m m’/s Calculated  Absolute Relative Calculated  Absolute Relative Calculated Absolute Relative
flow error error flow error error flow error error
m’/s m’/s % m’/s m’/s % m'/s m'/s %
15.50 596 618.220 22.220 3.728 644.324 48.324 8.108 644.455 48.455 8.130
14.90 561 577.993 16.993 3.029 599.478 38.478 6.859 599.514 38.514 6. 865
14. 10 542 526.108 15.892 2.932 541.970 0.030 0.005 541.895 0.105 0.019
14.55 574 555.045 18.955 3.302 573.995 0.005 0.001 573.980 0.020 0.003
12.60 435 434.333 0.667 0.153 441.275 6.275 1.443 441.035 6.035 1.387
12.47 433 426.723 6.277 1.450 432.991 0.009 0.002 432.739 0.261 0. 060
12.67 4438 438.453 9.547 2.131 445.765 2.235 0.499 445.532 2.468 0.551
8.30 204 213.229 9.229 4.524 205.786 1.786 0.875 205.365 1.365 0. 669
11.40 372 366.222 5.778 1.553 367.519 4.481 1.204 367.187 4.813 1.294
10.30 309 308. 063 0.937 0.303 305.317 3.683 1.192 304.930 4.070 1.317
10.70 331 328.730 2.270 0.686 327.332 3.668 1.108 326.962 4.038 1.220
9.48 258 267.446 9.446 3.661 262.369 4.369 1.693 261.958 3.958 1.534
7.77 182 190. 548 8.548 4.697 182.410 0.410 0.225 181.993 0.007 0.004
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Table 2 Eigenvalues calculated by 3 methods under different criterions
. o ; N BR2E VIl Lt P AR 2%
M%M*WJJ }U‘%ﬁ{f [ZI@(?Q,% Sum of squares Mean absolute ¥ Average
Fitting Fitting Function £ residual lati
criterion method relation © re;i 1du ) S erfor relative error
(m’/s) m’/s %
AR5 R ER 2RI SCHik[4] 0=4.916 9H" ™™ 2 102.980 9.688 2.169
Sum of squares of CHRLS ] Q=5.2223H"™° 1925.194 9.773 2.292
residuals after transformation FS & 0 =5.787 1H"™* 1 812.199 9.751 2.473
YR HRIELERHEFN SCHk[4] Q =4.306 9H"*'* 3 938.467 8.762 1.789
Absolute sum of SCHRLS ] Q=4.363 8H"*° 3 827.002 8.756 1.811
absolute residuals FS B4k Q =4.304 2H"74 3929.691 8.750 1.786
AR IR 2 e FHE N SCHR[4] 0 =4.262 6H"™'° 3 942.360 8.781 1.774
Absolute sum of KI5 ] 0=4.263 1H"®'"° 3 954.726 8.776 1.773
relative residual IS vk 0=4.262 8H"*'° 3947.298 8.777 1.773
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