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Abstract. Flood quantile estimation for ungauged catchment areas 

continues to be a routine problem faced by the practising Engineering 

Hydrologist, yet the hydrometric networks in many countries are reducing 

rather than expanding. The result is an increasing reliance on methods for 

regionalising hydrological variables. Among the most widely applied 

techniques is the Method of Residuals, an iterative method of classifying 

catchment areas by their geographical proximity based upon the 

application of Multiple Linear Regression Analysis (MLRA). Alternative 

classification techniques, such as cluster analysis, have also been applied 

but not on a routine basis. However, hydrological regionalisation can also 

be regarded as a problem in data mining — a search for useful knowledge 

and models embedded within large data sets. In particular, Artificial Neural 

Networks (ANNs) can be applied both to classify catchments according to 

their geomorphological and climatic characteristics and to relate flow 

quantiles to those characteristics. This approach has been applied to three 

data sets from the south-west of England and Wales; to England, Wales 

and Scotland (EWS); and to the islands of Java and Sumatra in Indonesia. 

The results demonstrated that hydrologically plausible clusters can be 

obtained under contrasting conditions of climate. The four classes of 

catchment found in the EWS data set were found to be compatible with the 

three classes identified in the earlier study of a smaller data set from 

south-west England and Wales. Relationships for the parameters of the at-

site distribution of annual floods can be developed that are superior to 

those based upon MLRA in terms of root mean square errors of validation 

data sets. Indeed, the results from Java and Sumatra demonstrate a clear 

advantage in reduced root mean square error of the dependent flow 

variable through recognising the presence of three classes of catchment. 

Wider evaluation of this methodology is recommended.

Keywords: regionalisation, floods, catchment characteristics, data mining, 

artificial neural networks

Final Revised Paper (PDF, 646 KB) 

Citation: Hall, M. J., Minns, A. W., and Ashrafuzzaman, A. K. M.: The 

Volumes and Issues   Contents of Issue 4  

 

 

Search HESS

Library Search

Author Search

New Service Charges  

Financial Support for 
Authors  

ISI Impact Factor: 2.270  

News

Recent Papers

01 | HESSD, 17 Mar 2009:
A general real-time 
formulation for multi-rate 
mass transfer problems

02 | HESSD, 16 Mar 2009:
Calibration of a crop model 
to irrigated water use using a 
genetic algorithm

03 | HESSD, 16 Mar 2009:
A Bayesian approach to 
estimate sensible and latent 
heat over vegetation

04 | HESS, 13 Mar 2009:
Soil moisture retrieval 
through a merging of multi-

Hydrology and Earth System Sciences
An Interactive Open Access Journal of the European Geosciences Union

| EGU.eu | | Contact |EGU Journals|



application of data mining techniques for the regionalisation of hydrological 
variables, Hydrol. Earth Syst. Sci., 6, 685-694, 
2002.    Bibtex    EndNote    Reference Manager  


