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Application of particle swarm optimization in parameter calibration of channel hydrodynamic model
JIA Benyou, WU Shiqgiang, FAN Ziwu,M A Zhenkun, XIE Chen, LIU Guoqing
(State Key Laboratory of Hydrology- Water Resources and H ydraulic Engineering, N anjing
Hydraulic Research I nstitute, Nanjing 210029, China)

Abstract: Parameter estimation has alw ays been one difficulty in channel hydrodynamic model. Based on the traditional method of
calibrat ing model parameters by personal experience, we proposed a method to optimize and correct model parameters based on
the Particle Swarm Optimization algorithm, and established an optimization model for parameter correction. Then we coupled the
algorithm with the channel hydrodynamic model. We studied the area comprised of the main Huai River and Shiguan River tribr
utary. Using 1D river flood routing model, we compared the roughness coefficient correction method and the traditional empirical
estimation method. Results showed that the corrected roughness coefficient was O 01 larger on average than the experiential
roughness coefficient. T he roughness in Huai River was slightly larger than the roughness in Shiguan River tributary. The water
level hydrograph simulated by the corrected roughness coefficient fit the measured value better than that by the experiential
roughness coefficient. Especially, for the main peak period of the flood hydrograph, the simulation accuracy was improved signif
icantly. Thus, the validity of the proposed algorithm was verified. This algorithm provides an effective method for determining
the parameters of complex channel hydrodynamic model.
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Tab.1 Concise list of roughness range in natural channel
e T A A T D 4
FHERE R it 2 3 REIE MR RN T R H

1 W PR, NIGE 7K i 0. 020~ 0. (24 TIb I, W, FE AT 0. 026~ 0.038 0. 030

2 RO RRAT T R, I L, KA I8 0.022~ 0. 026 Vb B, W A FR AR 0. 030~ 0. 050 0. 040

3 W IR TR PR AR S S, 7K 30 A 38 1 0. 025~ 0. 026 WK AT W, B A% 2 v AR A 0. 040~ 0. 060 0. 050

4 O BR AT PR 181 3, KR BE 0. 025~ 0. 029 DI, T ARAE P ERR B AR 0. 050~ 0.070 0. 060

5 ARV R L 7K BT R, KA 8 1 0. 030~ 0. 034 TP, A A B2 EK R 0. 060~ 0. 090 0.075

6 TO R AT PRSP, S 1 38 0. 030~ 0. 034 TID I, oS IR R R AR 0. 080~ 0. 120 0. 100
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Fig. 1 Calculation flow chart for PSO-based parameter calibration
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Fig.2 Schematic diagram of study area in middle
reaches of Huai River Basin
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Fig.3 The measured hydrograph of Flood 2003 in Runheji station
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Tab.2 Results of dynamic correction of roughness
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Fig. 4 Evolutionary process of optimal function

value in PSO-based parameter calibration
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Fig.5 Comparison between simulated water levels

of Flood 2003 in Runheji station
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Fig.6 Comparison between simulated water

flow of Flood 2003 in Runheji station
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