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Urban flood constitutes a serious threat to the lives of human beings and the associated 

infrastructure. The storage function (SF) models are one of the conceptual model widely used 

for the flood prediction in different parts of the world due to its ability to express the non-linear 

relationship between rainfall and runoff. In this study, therefore, we aim to compare the 

conventional Kimura’s and Prasad’s SF models after modifying their framework in order to 

consider the total rainfall and discharge directly and thereby reducing the associated errors of 

separation. The 3-parameter SF models of Kimura and Prasad were transformed into 5-

parameter models after the modification of the existing model framework by the addition of 

two parameters. Also, we analyzed the effect of lag time in the Kimura’s SF model on 

hydrograph reproducibility and it revealed that the use of optimum lag time in Kimura’s model 

can greatly improve the performance. Further, the two 5-parameter models were compared for 

an urban watershed in terms of hydrograph reproducibility, storage hysteresis loop, and Akaike 

information criterion (AIC) perspective. The Kanda river basin, a typical small to medium-

sized urban watershed in Tokyo, was selected as the target basin and the two models were 

applied to five selected flood events. The reproducibility of hydrographs was assessed using 

different performance evaluation criteria of root mean squared error, Nash-Sutcliffe efficiency 

(NSE), and other error function of peak, volume, and time to peak. The Kimura’s SF model 

with optimum lag time exhibited higher NSE values associated with lowest error evaluation 

criteria and lowest AIC values in the single-peak events which makes it the superior model for 

single-peak events. Concurrently, Prasad’s model depicted better performance in terms of 

reproducibility and AIC aspect during the multi-peak events, which indicates that it is the 

parsimonious model for multi-peak events. 

  

 


