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Comparison of Artificial Neural Network and SWMM Applied in Rainfall
Runoff Simulation
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Abstract; Accurate simulation of rainfall runoff has always been one of the key issues in the field
of hydrology. In order to explore the applicability of artificial neural network in urban rainfall runoff
simulation, radial basis neural network model and wavelet neural network model were established for
simulation by using current rainfall, cumulative rainfall and flow rate in the previous period as input and
the current flow rate as output, and the simulation results were compared with those of SWMM in a
community in Xining City. In addition, the SWMM output was employed to train the neural network
models. The radial basis neural network and wavelet neural network had high accuracy in simulation of
rainfall runoff, and could simulate the actual runoff process, which was suitable for complex urban runoff
process simulation. In addition, the applicability of radial basis neural network and wavelet neural
network models as alternative models of SWMM was verified.
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Fig. 1  Generalized distribution of study area
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Tab.1 Parameters of hydrological and hydraulic modules
in SWMM
SRR P EX REE
N - Imperv AFEKXE T RE| 0.021
N - Perv BT RE 0.21
Destore — Imperv/mm RNBIKXFEER 0.8
Destore — Perv/mm BIKXEE R 3
Condit Roughness BiEE TR 0.023
Max. Infil. Rate/(mm + h™") R TBR 60.1
Min. Infil. Rate/ (mm - h™") B/NFBZR 4.1
Decay Constant/h -t TEUR A 5.28
Drying Time/d T THRE 4
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Fig.2  Structure of radial basis neural network
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Fig.3  Comparison of measured and simulated rainfall
runoff hydrograph
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Fig.4 Relative difference between simulated and measured

rainfall runoff
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Tab.3 Simulation evaluation of neural network alternative

model
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Fig.5 Rainfall runoff simulation hydrograph based on neural

network alternative model
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