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Abstract

Aiming at the characteristics of many parameters of Xin'anjiang model, heavy workload of calibration
calculation and difficulty of traditional calibration parameter accuracy to meet the needs of actual pro-
duction, a multi-core parallel genetic algorithm for parameter calibration is proposed. Taking the peak
discharge, peak time and total flood as the evaluation objectives, a multi criteria parameter calibration
model is established, and the multi criteria problem is transformed into a single objective optimization
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problem by using the idea of fuzzy set. Secondly, in view of the long computing time of individual fitness
of genetic algorithm, the master-slave parallel strategy is adopted to realize the parallelization of genetic
algorithm and improve the computing efficiency of the system. Finally, taking Fengtan Reservoir in You-
shui Basin in southern China as an example, this method can not only obtain high-quality model para-
meters and ensure the prediction accuracy of the model, but also solve the problems of long
time-consuming in Xin’anjiang model parameter calibration, effectively improve the efficiency of model
parameter calibration and provide reference for model parameter verification.
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Figure 1. Flow chart of parallel computing
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Table 1. The calculation results of the proposed method in this paper
1. AXFRG AT EESER

N " \ X BB (%) 6 B 28 (%)

iy REL TR (s) . N . . N
g Vg L 1) i g VPRI )

1 5013 92.23 79.18 86.41 84.21 73.68 89.47

2 5162 91.26 79.18 85.54 89.47 78.64 89.47

BB 3 4999 91.26 80.58 83.49 89.47 73.68 89.47
4 5065 93.20 84.46 86.41 89.47 78.64 94.74

5 4991 93.20 79.18 85.54 84.21 73.68 94.74

Wit 54 R, BASANSHE 2 Pror:

Table 2. Parameter calibration results of Xin’anjiang Model
2 HRIRBSYEREERE

Z4  KC B WM UM LM C Im Sm EX Kg Ki Ci Cg Ke Xe
1B 0.79 053 145 28 813 015 0.02 134 1.6 0.19 0.56 0.2 0.58 2.5 0.15

WHE# 1 ATLLE Y, BMESE 5 YO EAERA 8, RS EEEHN TZEX SRR MEKMILTE. B
PATFER, KRR S RETy 84.46%, HEKI A 93.20%, I EHEH%F N 86.41%. W25
BAZI 19 oK o0, HRIERERN G E A 78.64%, WEMNEGHKEN 89.47%, WL A& R
94.74%, ASCHTHITIEBEE, PR WU R SR KT 70%0 L L HbRE .
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TR, HrR S 5 E AR TR
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&=0.001FF, HATIEMEEERTHRE RN 156 7380(9356 5), JoiZifi & i AUt R, MFEEHOEE T, RAIT
WAL S ORG-S 18], FEPT e ROVE I A, Z803 e P 7 B B I (8] B A AT B i s . 2478
BN & =0.001, 2 RZ3R5EE R BT (I ()4 4873 s, KL BATII I —F: 7E 16 BT, U7 824 s
EIATSE et 5. PRI FAT B AL A AT A R S B e A, B0 KU S % il R () — NI SE R AT I 7 i
TEWRZIEE T, BSHORE M & = 0.05 fk I H & = 0.001, IHiELLA 1.82 #1] 1.92, 2% eH 0.91 #4n# 0.96; Jf HbE
BIFATIZEIN 2, ik e 5 RO A S HIORS FEE PR v T SE I 1
Table 3. Calculation results under different parallel environments

% 3. REBHTHE FHTELER

B - 1L S ¢
Jiik B g 5

0.001 0.002 0.005 0.01 0.02 0.05
AT -- t, 9356 8204 6651 4991 4365 3740
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Continued
t 4873 4295 3519 2683 2359 2055
2 S, 1.92 191 1.89 1.86 1.85 1.82
E, 0.96 0.96 0.95 0.93 0.93 0.91
£ 2488 2182 1837 1414 1262 1116
4 S, 3.76 3.76 3.62 3.53 3.46 3.35
E, 0.94 0.93 0.91 0.88 0.87 0.84
t 1789 1621 1360 1048 937 831
6 S, 5.23 5.06 4.89 4.76 4.66 4.50
E, 0.87 0.84 0.82 0.79 0.78 0.75
AT
£ 1455 1300 1080 833 739 640
8 S, 6.43 6.31 6.16 5.99 591 5.84
E, 0.80 0.79 0.77 0.75 0.74 0.73
t 1026 906 778 621 565 519
12 S, 9.12 9.05 8.55 8.04 7.72 7.2
E, 0.76 0.75 0.71 0.67 0.64 0.60
£ 824 747 636 503 474 441
16 S, 11.36 10.98 10.45 9.93 9.21 8.48
E, 0.71 0.69 0.65 0.62 0.58 0.53
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