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Accurate and reliable stream-flow predictions are an important input to water resources planning and management
processes, which heavily depend upon the availability of water (e.g. river basin planning, optimal reservoir
operation, irrigation system management). Hydrological processes are extremely complex, combining high
non-linearity and spatial-temporal variability. The prediction of hydrological variables is therefore a challenging
task, very often complicated by lack of data and/or the presence of outliers. Usually, data-driven modelling
provides a good balance between model accuracy and complexity, which are ultimately critical to the adoption
of optimization-based approaches. While neural networks have been widely used in hydrological modelling (e.g.
Govindaraju and Rao, 2000), tree-based model is a relatively unexplored methodology (Solomatine and Dual,
2003; Solomatine and Xue, 2004; Iorgulescu and Beven, 2004; Stravs and Brilly, 2007). In this paper a new
data-driven modelling approach based on Ensembles of Extremely Randomized Trees (ETs; Geurts et al., 2006)
is proposed for stream-flow prediction using different hydro-meteorological predictors. By randomizing the tree
construction process and merging a forest of diversified trees to predict the output, ETs alleviate the well-known
poor generalization property of traditional standalone decision tress (e.g. CART), thus avoid over fitting the
training data. Input to the model are selected using a tree-based feature ranking algorithm, which ranks the candidate predictors (e.g. precipitation and evaporation at different stations, linear combinations thereof) according to
their contribution in explaining the variance of an underlying ETs-based model of the stream-flow process. The
approach is applied in the Red river basin (Vietnam), a sub-tropical catchment characterized by extremely variable
weather conditions, where strong precipitations significantly contribute to the high [U+FB02]ow. Results shown
that combining ETs and ranking techniques provides good performance, compared to other data-driven methods
(e.g. neural networks or ARX models).
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