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An improved neural network model and its application to
hydrological simulation
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2. Bureau of Hydrology, Ministry of Water Resources, Beijing 100053, China)

Abstract: The BK ( BP-KNN) model, which is coupled by the BP neural network model and the K-nearest
neighbor ( KNN) model, was established. This model was used to simulate flow concentration and runoff generation
with antecedent simulated outlet flow and relevant influencing factors as inputs of the BP neural network, and the
outlet flow as the output of the network. The output of the network was corrected by the K-nearest neighbor
algorithm based on historical samples’ simulation error and relevant influencing factors. The KNN algorithm realizes
continuous simulation in a non-real time mode. According to the computational procedure, parameters of the BK
model were divided into three groups and optimized by the NSGA-II multi-object algorithm in each group. This way
of calibration improves the accuracy, efficiency, and generalization ability of the BK model. The XBK
(Xin’ anjiang runoff production-BK) and the XSBK ( Xin’ anjiang runoff production and separation-BK) model
were coupled by the Xin’ anjiang runoff production module, the Xin’ anjiang runoff production and separation
module, and the BK flow concentration module. BK, XBK, XSBK, and the Xin’ anjiang model were applied to the
Chengcun, Dongwan, and Dage watersheds to compare their simulation accuracies. The results show that the
improved model has higher accuracy and can be used to solve problems of neural network models during

hydrological simulation.
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Fig. 1 Water systems in watersheds and Thiessen polygons
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Table 1 Error statistics ( arithmetic mean of coefficient of determination for various flood events)
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iy 0.76 0.99 0.99 0.83 0.99 0.99 0.99 0.99 0.99 0.99
e R 0.53 0.99 0.99 0.65 0.99 0.94 0.99 0.99 0.99 0.99
K& 0.15 0.99 0.99 0.28 0.99 0.99 0.99 0.99 0.99 0.99
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K& 0.05 0.11 0.21 0.28 0.12 0.17 0.24 0.21 0.34 0.32
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