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Application of optimization algorithm for parameter calibration
with the Xin’anjiang model
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Abstract: [Objective] The study was conducted to overcome the disadvantages of classical optimization
algorithm used to solve Xinanjiang model parameter estimation problems,such as premature convergence,
poor convergence and liable to fall in local optima. [Method] Particle swarm optimization algorithm based
on the niche,crossover and selection operators (NCSPSQO) , which carries out diversification treatment with
history best position of particle in the process of optimization,was presented in this paper. The mathemati-
cal model and procedures for Xin’anjiang model parameter estimation by using NCSPSO were proposed in
detail. The mathematical model was applied to specific basin. [Result] Study results show that this method
has higher efficiency and precision in parameter estimation,and flood forecast result can meet standard of
demand. [Conclusion] NCSPSO will be a new method for Xin’anjiang model parameter estimation.
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Table 1 Range of numerical value in extraction of parameter of Xin’anjiang model

S % Parameter K SM KG KSS KKG KKSS ¢S WUM WLM WDM IMP B C EX L
I=N
H\Z./J\‘{E 0.2 10 0.01 0.01 0.950 0.5 0.2 5 60 15 0.01 0.1 0.08 0.5 0
Minimum
E]\thﬁ 1.5 50 0.7 0.7 0.998 0.9 0.6 20 90 80 0. 05 0.4 0.18 2 12
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Fig. 2 Tantou station of Yihe River basin in Henan Province
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Table 2 Result of calibrating parameters in Tantou station of Yihe River basin

BPRHIT R 3.

S8

Parameter SM KG KSS KKG  KKSS CS WUM wWLM  WDM IMP B C EX L
%\_;:ATU{? 0.784 3 16.517 0.2817 0.5134 0.6979 0.6157 0.2001 17.860 5 72.261 278.259 4 0.01 0.272 0.137 0.999 1 2
x3 FENELBUAERBARKEDERRBESIT
Table 3 Result of flood simulation and accuracy statistics in Tantou station of Yihe River basin
Wit/ A fé(ﬁji Runoff‘ i ‘ _ ‘ g PC‘ak discharge ‘ ‘ ‘ W e
s e IR W B RNE R/ WM AR, AR EEW R
Number Precipit- mm mm 7%/mm ﬁ/% (m’ «s71) (m®+s71) (m? « 571 ﬁ/% it /h Determinacy
ation Calculated Measured Absolute Relative Calculated Measured Absolute Relative Flood peak coefficient
value value error value value value error value delay time
790914 51.02 19. 74 20. 18 0. 44 —2.18 240. 6 240 0.6 0. 25 0 0.923 4
790922 28.21 9.08 8.79 0.29 3. 30 338.4 338 0.4 0.12 0 0.910 8
800701 61.98 30. 29 32.23 1.94 —6.02 495.7 485 10.7 2.21 0 0.970 6
800713 39.41 15. 89 17. 83 1.94 —10. 88 289.9 329 39.1 —11. 88 0 0.892 6
800804 44,29 20. 11 21.09 0.98 —4.65 410. 3 408 2.3 0. 56 0 0.903 7
800823 32.93 13.48 12.37 1. 11 8.97 204.7 208 3.3 —1.59 0 0.882 3
800916 29. 67 11.67 11.59 0.08 0.69 295.1 294 1.1 0.37 0 0.791 6
801009 86.03 30.49 30. 19 0. 30 0.99 249. 2 247 2.2 0. 89 0 0.803 7
810714 62.23 28. 64 31.47 2.83 —8.99 486. 3 505 18.7 —3.70 0 0.902 6
810823 25.50 8.29 8.19 0.10 1.22 198.7 192 6.7 3.49 0 0.903 1
820706 36. 89 9.56 9.67 0.11 —1.14 214.3 208 6.3 3.03 0 0.911 2
820730 182.78 121.74 120. 38 1. 36 1.13  2071.4 2 090 18.6 —0.89 0 0.8216
820812 23.28 10. 20 10. 24 0. 04 —0.39 200. 4 204 3.6 —1.76 0 0.852 4
830702 56. 54 23.69 23.45 0.24 1.02 306.7 301 5.7 1. 89 0 0.908 1
830730 87.55 40. 69 39. 82 0. 87 2.18 892.1 906 13.9 —1.53 0 0.913 7
830811 42.63 19.08 19.18 0.10 —0.52 342.1 336 6.1 1. 82 0 0.945 2
830902 27.91 10. 11 10. 31 0. 20 —1.94 223.4 225 1.6 —0.71 0 0.907 3
831004 129.18 84. 15 82. 11 2.04 2.48 998.7 1010 11.3 —1.12 0 0.912 7
831017 26. 30 9.48 9.67 0.19 —1.96 278.2 268 10. 2 3.81 0 0.916 7
840511 57.90 21. 87 22.16 0.29 —1.31 370.9 368 2.9 0.79 0 0.801 3
840706 75.63 23.13 22.34 0.79 3.54 378.1 379 0.9 —0.24 0 0.916 4
840908 83.78 30.49 29. 81 0.68 2.28 576.2 581 4.8 —0.83 0 0.782 6
840921 100. 65 58. 84 58. 46 0. 38 0. 65 762.4 748 14.4 1.93 0 0.843 7
850503 58.23 12.23 12.59 0. 36 —2.86 390. 5 397 6.5 —1.64 0 0.901 9
850525 46. 95 10. 59 10. 95 0. 36 —3.29 288.7 305 16. 3 —5.34 0 0.9237
* 870605 60. 20 11.08 11. 20 0.12 —1.07 342.8 357 14.2 —3.98 1 0.762 9
* 880809 60. 45 15.62 15.11 0.51 3. 38 304.9 359 54.1 —15.07 0 0.798 8
* 880815 39.03 16. 90 16. 84 0. 06 0. 36 425.6 441 15.4 —3.49 0 0.8459
* 880818 48. 28 11.06 12. 38 1.32 —10. 66 194.7 214 19.3 —9.02 0 0.859 4
* 890710 95.15 20.08 19. 28 0. 80 4.15 322.9 352 29.1 —8.27 0 0.842 2
* 890716 20. 95 6. 74 6.19 0. 55 8. 89 238.4 270 31.6 —11.70 0 0.918 9
* 890815 46. 48 22.91 22.93 0.02 —0.09 280. 6 330 49. 4 —14.97 1 0.753 1

T ARER R
Note: * represents check flood.
M 3 AT LU L U K AR I A R 22 A K
0 2.83 mm, ¥ K 0. 67 mm, i Xfi% 2% fx K4
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890815 2 b /K Ab , HAR BEK W) & BEUT W) & 8 i
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