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3. MODULAR MODEL 

This study proposes to use the modular model SOM and MLP. 
Here the data sets are normalised to fall in the range [0-1]. 
After being normalised, the input data are inserted in the 
SOM, to be separated into 4 groups then these groups are 
included in an MLP and finally the network output is tested. 
After being normalised, the input data are inserted in the 
SOM, to be separated into 4 groups then these groups are 
included in an MLP and finally the network output is tested. 
For training in MLP, only 75% of the sequential data sets are 
used to train the network and the remaining 25% are used to 
test the network. 

 

Fig. 2: Neural Network Model for flood forecasting 

Three performance measures used to evaluate the models are 
root mean square error (RMSE), correlation coefficient 
(r),coefficient of efficiency (CE). 

N 21RMSE = ( - )y ŷt tNt=1
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Where, ŷ t =forecasted value, y t =observed value, y t =mean 

of observed value, ŷ t =mean of forecasted value,N=number of 

observation. 

4. RESULTS AND DISCUSSION 

Performance results in forecasting the test series with 3-hour 
and 6-hour are summarized in Table 1. The size of the mean 
square error (RMSE) can be used to determine how well the 
network output fits the desired output. The correlation 

coefficient is confined to the range [-1, 1]. Also the value of 
CE can range from −∞ to 1. An efficiency of 1 (CE = 1) 
corresponds to a perfect match of modeled discharge to the 
observed data. An efficiency of 0 (CE = 0) indicates that the 
model predictions are as accurate as the mean of the observed 
data, whereas efficiency less than zero (E < 0) occurs when 
the observed mean is a better predictor than the model.  

Table 1: Network performance measure forecasting  
concurrent flow rates at 3-hour ahead. 

Performance Index Name of Gauge Stations 
Fulertol Dholai Moniarkhal 

RMSE(normalised) 0.0055 0.0032 0.0086 
r 0.9940 0.3027 0.9857 

CE 0.9875 -2.3056 0.9636 

 
Table 2: Network performance measure forecasting  

concurrent flow rates at 6-hour ahead. 

Performance Index Name of Gauge Stations 
Fulertol Dholai Moniarkhal 

RMSE(normalised) 0.0071 0.0014 0.0081 
r 0.9921 0.6021 0.9929 

CE 0.9794 0.3414 0.9679 
 

Fig. 3: Observed and 3-h ahead forecasted flow at Fulertol 
 

Fig. 4: Observed and 3-h ahead forecasted flow at Dholai 
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Fig. 5: Observed and 3-h ahead forecasted flow at Moniarkhal 

Fig. 6: Observed and 6-h ahead forecasted flow at Fulertol 

Fig. 7: Observed and 6-h ahead forecasted flow at Dholai 
 

Fig. 8: Observed and 6-h ahead forecasted flow at Moniarkhal 

5. CONCLUSION 

In this paper, the application of ANN has been successfully 
demonstrated using modular model SOM and MLP for flood 
forecasting in Barak river system. It has been observed that 
this modular model is suitable for forecasting concurrent flows 
in a river system where flows from different river reaches 
draining water from different watersheds with variety of 
characteristics unite downstream contributing to a common 
flow. In the present study, the forecasting of concurrent flows 
is made for 3-hour and 6-hour ahead . But, a higher lead time 
may also be investigated further to make the forecasting more 
useful. 

REFERENCES 

[1] Gabriel Minea, LilianaZaharia, “Structural and Structural and 
Non -Structural Measures for Flood Risk Mitigation in the 
Bâsca River Catchment (Romania)” Forum geografic. Volume 
10, (1) June 2011, pp. 157-166 

[2] Christian W. Dawson, Robert Wilby, “An artificial neural 
network approach to rainfallrunoff modeling”, Hydrological 
Sciences—Journal—des Sciences Hydrologiques, 43(1) 
February ,1998 

[3] A.Piotrowski, J.J. Napiorkowski, and P.M. Rowinski, “Flash-
flood forecasting by means of neural network and nearest 
neighbour approach- a comparative study”. Nonlinear processes 
in geophysics,13, 2006, 443-448. 

[4] Rao S. Govindaraju, “Artificial neural networks in hydrology I: 
Preliminary concepts”Journal of hydrologic engineering, 5(2) 
,2000, ASCE. 

[5] Ivna Valenca and Teresa Ludermir, “Hybrid system for river 
flood forecasting using MLP, SOM and Fuzzy systems”., part 
1,ICANN 2009,LNCS 5768,557-566, Springer. 

[6] Ozgur Kisi, “River flow modelling using artificial neural 
networks” Journal of hydrologic engineering, vol.9,no.1,2000, 
ASCE. 

[7] Ozgur Kisi, “Streamflow Forecasting using different Artificial 
Neural Network Algotithms” Journal of hydrologic 
engineering,vol.12,no.5,2007,ASCE. 

[8] Konda Thirumalaiah and M.C. Deo, “River stage forecasting 
using artificial neural networks”. Journal of hydrologic 
engineering 3(1),1998, ASCE. 

[9] Rajesh Raj Sherstha, Stephan Theobald and Franz Nestmann, 
“Simulation of flood flow in a river system using artificial 
neural networks”. Hydrology and earth system sciences,9(4), 
2005,313-321. 

[10]  


