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Application of surrogate modeling parameter calibration method in TOPKAPI model

TANG Ling', WANG Haijun’, LI Zhijia', HUANG Yingchun' , SHENG Yihua'
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. Hydrology Center of Shandong Province, Jinan 250013, China)

Abstract: In order to improve the efficiency of parameter optimization for complex hydrological models, sensitive parameters are
determined through the Morris parameter sensitivity analysis. Subsequently, the multi-objective adaptive surrogate model optimization
(MO-ASMO) algorithm is applied in the parameter calibration of the TOPKAPI model. The relative optimal solutions in the Pareto
solution set are then selected based on the minimum Euclidean distance. The performance of MO-ASMO is compared with traditional
multi-objective optimization methods, such as NSGA-II and NSGA-III, from two dimensions in terms of solution set distribution and
simulation effectiveness of each flood event. The results indicate that, under the same number of model runs, MO-ASMO has a superior
Pareto front compared to NSGA-II and NSGA-III. Both in the calibration and validation periods, the evaluation indicators of the MO-
ASMO algorithm show better performance, overall surpassing the NSGA-II and NSGA-III algorithms, and as a result, the MO-ASMO
algorithm effectively improves the efficiency of model parameter optimization.
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Table 2 Comparison of objective functions of three algorithms

NSE RE, /% TE,

A3 iz
NSGA-T  NSGA-Ml  MO-ASMO  NSGA-NI  NSGA-T MO-ASMO  NSGA-1II  NSGA-Il  MO-ASMO
2010090500 -0.36 0.40 0.50 14.67 4.89 4.06 2 1 2
2011081800 0.26 0.25 0.66 23.79 11.02 17.92 4 7 6
2011082600 -0.70 -0.68 0.57 56.35 41.61 37.41 1 2 0
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2018081608 0.71 0.79 0.90 37.71 23.64 12.86 1 1 1
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