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Application of SCE-UA algorithm to optimization of
Xin' anjiang model parameters

DONG Jieping LI Zhijia DAI Jiannan
College of Hydrology and Water Resources Hohai University ~Namjing 210098  China

Abstract In order to find the globally optimal parameters of a hydrological model rapidly and effectively and to reduce
the uncertainty caused by the manual trial and error and local optimization methods a case study was conducted in the
Chengcun watershed in Anhui Province using the SCE-UA algorithm to optimize the parameters of the Xin’ anjiang
model. The total water quantity balance error and logarithm absolute error were chosen as the objective functions of daily
simulation and hourly simulation respectively. The optimized parameters that were verified show that the Nash-Suttcliffe
coefficient was 0.8 for daily simulation and approximately 0.9 for hourly simulation in the validation period. The results
show that the SCE-UA algorithm is capable of optimazing the Xin' anjiang model parameters and the selection of the

objective function is important for parameter optimization.
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1
Table 1 Boundaries of daily simulation parameters
K B C Wo  Wa Wi S E, K, K C, C c, X

1.50 0.30 0.18 125 20 65 0.
0.10 0.20 0.08 115 5 60 0.

02 60.00 1.50 0.50 0.40 1.00
01 10.00 1.00 0.30 0.20 0.98

0.89 0.30 0.30
0.70 0.10 0.10

2

Table 2 Boundaries of hourly simulation parameters

S K, K; C, C; C, X
60.00 0.50 0.40 1.00 0.89 0.89 0.30
10.00 0.30 0.20 0.98 0.80 0.70 0.10
3.2 SCE-UA
SCE-UA 6 » »
p= 2 14
3.3
KBCW, W, W,
Sa K, Ki C, C; C, 2 1315
- . ‘i} Gobs i 0 - qsim i 0 ‘ 2
N i=1
Z\) b
lg( obs i ) ’
1 i= Gsim i 0
0 = N \l 3
2 g qans 0|
Qubs i Qsim i N— 6—_
3.4
a. 5 0.01%
b. 5
16
4
290 km? 10
17 C 1 600 mm 4—6
50%
1986—1995 10a Ta 3a
9 7 2
NOAA 1 km x 1 km DEM
10
15 3
8 K B C Wm Wum Wlm ]m Ex 7



488 40

3
Table 3 Optimized parameters in daily simulation

K B C W Woam Wi I, S E, K, K; C, C; C X

0.89 0.30 0.08 115 17.63 65 0.01 18.63 1.39 030 0.40 0.98 0.70 0.17 0.16

4.1

0.8

4
Table 4 Flood characteristic values in daily simulation during calibration and validation periods in Chengcun watershed
/ / / / /
mm mm 10°m? 10° m® %
1986 1846.48 657.06 353.67 333.04 5.83 0.82
1987 2409.04 666.29 481.75 506.82 -5.20 0.93
1988 1790.88 569.70 364.70 369.19 -1.23 0.87
1989 2339.03 616.77 470.12 480.49 -2.21 0.89
1990 1855.89 641.61 371.10 341.79 7.90 0.77
1991 2114.01 544.17 483.98 470.51 2.78 0.76
1992 1888.89 633.72 339.59 361.69 -6.51 0.77
1993 2519.95 540.21 570.39 567.69 0.47 0.81
1994 1789.88 572.57 338.62 354.20 -4.60 0.82
1995 2110.01 501.15 494.12 482.63 2.33 0.82
400 Y
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250t 1100
e £
& 20 C o SR |10
¥ 150 . %
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100 | "ﬁ ti . ok }[
Wl i | ; 1 1250
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Fig. 1 Comparison of simulated and observed discharge in calibration period 1986
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Fig. 2 Comparison of simulated and observed discharge in validation period 1995



SCE-UA 489

5 6
5
Table 5 Optimized parameters in hourly simulation
S K, K C, C; C. X
18.63 0.30 0.40 0.98 0.80 0.82 0.19
6
Table 6 Flood characteristic values in hourly simulation during calibration and validation periods in Chengcun watershed
/ / / / /
mm 10° w? 10° w? /% mt s7! mt s ! /%
1990061406 118.18 30.13 29.02 3.70 469 584.01 -24.52 0.77
1990062621 241.26 50.71 51.05 -0.69 433 439.12 -1.41 0.86
1991041600 147.30 48.25 41.45 14.09 428 387.22 9.53 0.77
1991051822 268.11 64.62 59.68 7.64 611 636.10 -4.11 0.80
1992070106 221.16 67.57 58.69 13.14 737 727.40 1.30 0.94
1993061801 279.92 80.53 68.20 15.31 542 451.61 16.68 0.78
1993062909 558.69 157.58 146.21 7.22 1000 1044.74 —-4.47 0.93
1994060816 562.59 141.30 136.26 3.57 715 786.34 -9.98 0.91
1995052801 262.35 80.33 72.94 9.20 600 542.35 9.61 0.89
6
3 4
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Fig. 3 Comparison of simulated and observed discharge in calibration period
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Fig. 4 Comparison of simulated and observed discharge in validation period
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