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Parameter optimization of rainstorm intensity formula based on system differential response method /LI
Qiongfang'?, XU Shuhong', ZHOU Zhengmo', HE Pengfei', DU Yao', YU Meixiu', CHEN Qihui' (1. College of
Hydrology and Water Resources, Hohai University, Nanjing 210098, China; 2. Yangize Institute for Conservation and
Development, Nanjing 210098, China)

Abstract: The parameter optimization of rainstorm intensity formula is a high-dimensional and nonlinear optimization
problem. The commonly used intelligent algorithms for parameter determination are applied by taking the sum of squared
errors as their objective function. To investigate the rationality of these algorithms, random sampling and parameter space
meshing method were used to evaluate their limitation and optimization ability, and then the system differential response
method for parameter optimization of the rainstorm intensity formula was proposed. The results show that taking the mean
square error as the objective function to solve the parameters of nonlinear function will produce additional parameter
solutions;; it is difficult to obtain parameter samples meeting the precision requirements through random sampling if the
parameter range is not effectively constrained, and there exist infinite local optima on the objective function surface with
different parameter information even if the parameter range is effectively constrained, with many local optima being almost
the same as the global optimum; it is also difficult to obtain the real values of parameters using random search optimization
algorithms, including the particle swarm optimization algorithm and shuffled complex evolution algorithm due to the large
initial parameter value range and redundant local optima on the objective function surface; the system differential response
method for parameter optimization of rainstorm intensity formula can quickly search the real values of parameters, and the
method is not only efficient but also can avoid falling into local optima.
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Table 1 Rainstorm intensity in different durations under different return periods

SETORE/ (mm - min~ ")

FEIH/ a
t=5min ¢t=10min ¢=15min ¢(=20min ¢=30min ¢=45min ¢=60min ¢=90min ¢=120min ¢=150min ¢ =180 min

100 4.09 3.63 3.15 2.77 2.30 1.97 1.49 1.11 0.90 0.76 0.67
50 3.77 3.33 2.89 2.53 2.10 1.78 1.36 1.02 0.82 0.70 0.62

30 3.54 3.10 2.69 2.36 1.95 1.63 1.26 0.94 0.77 0.65 0.58

20 3.34 2.91 2.53 2.22 1.82 1.52 1.18 0.88 0.72 0.61 0.54

10 2.99 2.58 2.24 1.97 1.61 1.31 1.04 0.78 0.64 0.54 0.48
2.61 2.22 1.93 1.69 1.37 1.09 0.89 0.67 0.55 0.47 0.42

3 2.30 1.93 1.68 1.47 1.22 0.92 0.77 0.58 0.48 0.41 0.37

2 2.02 1.68 1.46 1.28 1.02 0.78 0.66 0.50 0.42 0.36 0.32
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Fig.2 Relationship between objective function value and parameter by uniform random sampling
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Fig.5 Parameter optimization results based on system differential response method
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