
Home

Online Library HESS

Recent Final Revised 
Papers

Volumes and Issues

Special Issues

Library Search

Title and Author Search

Online Library HESSD

Alerts & RSS Feeds

General Information

Submission

Review

Production

Subscription

Comment on a Paper

Hydrol. Earth Syst. Sci., 8, 247-255, 2004

www.hydrol-earth-syst-sci.net/8/247/2004/

© Author(s) 2004. This work is licensed

under a Creative Commons License.

Comparison of three updating schemes using artificial 
neural network in flow forecasting

Lihua Xiong1, Kieran M. O’Connor2, and Shenglian Guo1 
1State Key Laboratory of Water Resources and Hydropower Engineering Science, 
Wuhan University, Wuhan, 430072, China
2Department of Engineering Hydrology, National University of Ireland, Galway, 
Ireland

E-mail for corresponding author: lhxiong@public.wh.hb.cn

Abstract. Three updating schemes using artificial neural network (ANN) in 

flow forecasting are compared in terms of model efficiency. The first is the 

ANN model in the simulation mode plus an autoregressive (AR) model. For 

the ANN model in the simulation model, the input includes the observed 

rainfall and the previously estimated discharges, while the AR model is 

used to forecast the flow simulation errors of the ANN model. The second 

one is the ANN model in the updating mode, i.e. the ANN model uses the 

observed discharge directly together with the observed rainfall as the 

input. In this scheme, the weights of the ANN model are obtained by 

optimisation and then kept fixed in the procedure of flow forecasting. The 

third one is also the ANN model in the updating mode; however, the 

weights of the ANN model are no longer fixed but updated at each time 

step by the backpropagation method using the latest forecast error of the 

ANN model. These three updating schemes are tested for flow forecasting 

on ten catchments and it is found that the third updating scheme is more 

effective than the other two in terms of their efficiency in flow forecasting. 

Moreover, compared to the first updating scheme, the third scheme is more 

parsimonious in terms of the number of parameters, since the latter does 

not need any additional correction model. In conclusion, this paper 

recommends the ANN model with the backpropagation method, which 

updates the weights of ANN at each time step according to the latest 

forecast error, for use in real-time flow forecasting.
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