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Abstract :Parameters identification is achieved through the minimization of objective function based on model outputs and
the observed data. Because of ever increasing complexity of environmental models, there are significant difficulty for
conventional optimal methods to present a global optimization. On the contrast , however, direct optimization algorith ms
are widely developed in recent years due to increasing computer efficiency and show promising applications . Four direct
optimal algorithms , i.e. CRS algorithm, SCE _ UA algorithm , SA algorithm and Annealing- Simplex algorithm, were
thus selected in this paper to compare their performances via case studies .
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Table 1 ~ Parameter optimization results of four direct optimal algorith ms
1 2
X Y X Y X Y 1 2 1 2 ! %
1 0.40 0.60 0.5000 0.5001 0.5000 0.5001 10.0001 10.0001 565 584 -3.25
2 0.10 0.20 0.5000 0.4999 0.5000 0.5000 10.0001 10.0000 806 841 -4.16
CRS 3 0.20 0.80 0.5001 0.5001 0.5000 0.5000 10.0002 10.0000 585 618 -5.34
4 0.70 0.70 0.4998 0.5001 0.5000 0.4999 10.0002 10.0000 541 571 -5.25
5 0.80 0.85 0.5000 0.5000 0.5000 0.5000 10.0000 10.0000 595 583 2.06
1 0.40 0.60 0.5000 0.5000 0.5000 0.5000 10.0000 10.0000 479 356 34 .55
2 0.10 0.20 0.5000 0.5000 0.5000 0.5000 10.0000 10.0000 494 350 41 .14
SCE_UA 3 0.20 0.80 0.5000 0.5000 0.5000 0.5000 10.0000 10.0000 501 359 39 .55
4 0.70 0.70 0.5000 0.5000 0.5000 0.5000 10.0000 10.0000 431 305 41 .31
5 0.80 0.85 0.5000 0.5000 0.5000 0.5000 10.0000 10.0000 480 335 43 .28
1 0.40 0.60 0.5001 0.5002 0.5000 0.5000 10.0013 10.0000 230 349 -34.10
2 0.10 0.20 0.5041 0.4973 0.5000 0.5000 10.1300 10.0000 408 504 -19.05
SA 3 0.20 0.80 0.4999 0.5002 0.5000 0.4999 10.0002 10.0000 468 579 -19.17
4 0.70 0.70 0.5002 0.4999 0.5000 0.4999 10.0005 10.0001 468 582 -19.59
5 0.80 0.85 0.5001 0.5000 0.5001 0.5000 10.0000 10.0000 490 544 -9.93
1 0.40 0.60 0.4999 0.5001 0.4999 0.5001 10.0000 10.0000 73 63 15.87
2 0.10 0.20 0.5000 0.5001 0.5000 0.5001 10.0001 10.0001 150 242 - 38.02
AS 3 0.20 0.80 0.5000 0.5000 0.5000 0.5000 10.0000 10.0000 108 135 -20.00
4 0.70 0.70 0.5001 0.4999 0.5001 0.4999 10.0000 10.0000 99 191 - 48 .17
5 0.80 0.85 0.4999 0.5001 0.5001 0.4999 10.0000 10.0001 157 157 0.00

(n -n /n
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Table 2 Statistical characteristics of the calculating
times of objective function
CRS SCE_UA SA AS
1 106.89 27.36 106.65 35.46
2 114.05 22.15 96 .24 66 .52
12 /% -3.19 39.97 -20.37-18.06
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Table 3 The parameter value and its physical meaning of
hydrological model
k 0.05 0.3
k, 0.008 0.1
k; 0.01 0.1
ky 0.005 0.1 /ht
ks 0.0005 0.002
hy 5.0 20.0
hy 1.0 10.0
hy 700 .0 1500.0 / mm
hy 500 1000 .0
H 0.1 20.0
H, 5.0 200.0 / mm
[2,6]
N
. 2
Min Z = Z(fobv - fsim) (3)
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Table 4 Calculating results and its efficiency of four algorith ms
CRS SCE_ UA SA AS
k/h! 0.1890 ~0.2272 0.2114~0.2166 0.1920 ~0.2199 0.2133 ~0.2136
ky/h! 0.0396 ~0.0453 0.0416 ~0.0433 0.0354 ~0.0454 0.0433 ~0.0434
ky/h™! 0.0106 ~0.0227 0.0101 ~0.0116 0.0100 ~0.0215 0.0100~0.0100
ky/h™! 0.0100~0.0789 0.0292 ~0.0639 0.0105~0.0679 0.0051 ~0.0988
ks/h™! 0.0010 ~0.0019 0.0010~0.0013 0.0009 ~0.0020 0.0008 ~0.0010
hy/ mm 18.303 ~19.121 17.700 ~19.970 18.109 ~19.993 18.870 ~19.945
hy/ mm 1.6035 ~7.9821 1.5460 ~ 4 .3554 1.5281 ~9.3075 2.8560 ~4.1662
hy/ mm 930 .99 ~ 1404 .2 927 .73 ~ 1307 .4 701 .88 ~ 1383 .2 856 .38 ~1447 .9
hy/ mm 603 .94 ~948 .72 545 .10 ~ 855 .93 505.29 ~977 .14 634 .18 ~993 .52
H;/ mm 2.2234 ~7.2466 6.0477 ~ 8 .5449 1.3114 ~8.0765 7 .3351 ~ 8 .4248
H,/ mm 96 .759 ~192.79 120 .84 ~171 .94 156 .24 ~199 .49 159.50 ~199 .89
1.8648 ~1 .9841 1.9377 ~1 .9453 1.7774 ~2 .1551 1.9330 ~1.9343
1.9537 1.9405 1.9469 1.9335
0.0504 0.0029 0.1347 0.0005
CPU
2.7085e + 004 2.8219¢ + 004 2.5927e¢ + 004 1.9965¢ + 004
(5000 )
’AS b
9
9
s 4
AS 3 R SA
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