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Evaluation of different optimization algorithms in parameter calibration of Xin’anjiang model // SHI Peng'*, LU
Meixia' , WU Hongshi', QU Simin', LI Zichun', DING Song', WANG Xiao', QIU Chao’ (1. College of Hydrology and
Water Resources, Hohai University , Nanjing 210098 , China; 2. National Cooperative Innovation Center for Water Safety &
Hydro Science, Hohai University ,Nanjing 210098 , China ; 3. Zhejiang Hydrologic Management Center, Hangzhou 310009 ,
China)

Abstract: In response to the problem of finding a practical, robust, and efficient optimization algorithms in hydrological
simulation forecasting and determining the global optimal solution of parameters based on them, the Wucha section, a
typical control section in the Qijiang River Basin, was selected as the research object. Four optimization algorithms, GA |
SCE-UA \CMA-ES \PSO, were selected to calibrate the convergence parameters of the distributed Xin’anjiang model. The
parameter calibration performance of the algorithm was evaluated from four aspects: effectiveness, stability, time
consumption, and efficiency. The results show that CMA-ES algorithm has the best optimization effect and the least time
consumption under the same number of iterations. SCE-UA algorithm has the highest stability and efficiency, but its time
consumption significantly increases with the increase of iteration times. PSO algorithm has relatively better effectiveness and
efficiency, but the stability is the worst. GA algorithm takes relatively less time and has the worst optimization effect and
efficiency. The comprehensive property is ranked from best to worst as CMA-ES, SCE-UA, PSO, and GA algorithms.
Key words: distributed Xin’anjiang model; parameter calibration; flood forecasting; optimization algorithm; Qijiang River
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Fig.1 Overview of the Qijiang River Basin
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Table 1 Numbers of 29 floods

P Wit || RS KRS | RS R
1 13040900 11 15091008 21 18062100
2 13042808 12 16050616 22 18091700
3 13050712 13 16061816 23 18092322
4 13060800 14 16062618 24 19051800
5 13062208 15 17050108 25 19052400
6 13090208 16 17050922 26 19062108
7 13090918 17 17060918 27 19062800
8 14060221 18 17090900 28 19070708
9 14081103 19 17101000 29 19071700

10 14081708 20 18050508
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Fig.2 Result of subwatershed division
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Table 2 Accuracy grades of forecasting
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peak discharge of 29 floods with four algorithms
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Table 3 Parameter calibrations and evaluation results of four algorithms

R3 AMEESBEERITNER

e ML LT K I vt L P wtE TR
HIR R 5 B & RS 4 B2 HHRH A %A/ % SR
GA 0.681 0.786 0.991 1.150 0.461 0.883 65.52 [CES
SCE-UA 0.700 0.718 0.986 0.916 0.453 0.886 82.76 L%
CMA-ES 0.699 0.838 0.988 0.322 0.375 0.884 96.55 L%
PSO 0. 700 0.900 0.988 0.741 0.446 0.887 82.76 L%
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Fig.5 Parameter calibration results for each of four algorithms calibrated 10 times during 2 000 iterations
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Table 4 Coefficient of variation for parameter calibration of four algorithms

2PN M FABRIE R e IR A BNV STEPEE 4 & 2 i L R A

GA 0.151 0.063 0.038 1.368 0. 167
SCE-UA 0.000 0.063 0.003 0.135 0.012
CMA-ES 0.001 0.069 0.001 0.789 0.133

PSO 0.198 0.027 0.038 1.368 0.496
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Table 5 Time-consuming of four algorithms

REFERT/min
PEAIREL
SCE-UA Z3:  PSOE¥: CMA-ES¥E GA Bk
10 8 2 20 2
20 11 3 20 4
50 29 9 20 6
80 40 16 22 13
100 47 16 20 11
200 42 32 19 22
300 133 47 20 35
400 184 65 21 44
600 274 96 20 63
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Table 6 Sorting of four algorithm performances
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