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In Statistics, a Gaussian Mixture Model (GMM) is a probabilistic density estimation method that consists of a lin-
ear combination of normal distributions. Model parameters, i.e. means and variances of each normal distribution,
as well as the linear combination coefficients, can be estimated easily using the Expectation Maximization (EM)
algorithm. Since the model expression is non-linear in its parameters (particularly regarding to the means and
variances), GMMs are considered non-linear.

In this work, a methodology to forecast time series based on a GMM is presented. Such model provides several
advantages over other classical forecasting models, i.e. Autoregressive with exogenous variables (ARX) model.
To forecast a multimodal variable (for example, temperature), GMM offers a more intuitive representation because
each normal distribution can be adjusted over each mode. Besides, GMMs can be viewed as an ensemble of ARX
models. Because of each ARX model can have different variance, the ensemble provides a similar behavior to an
Autoregressive Conditional Heteroskedasticity (ARCH) model, allowing a better forecasting of the error band.
The model has been applied for forecasting monthly time series of river flow in the Iberian Peninsula. The
streamflow from a particular station is forecasted using the station itself (autoregression) and also the information
provided by those stations with better correlation coefficients (exogenous variables). Data used in the model
embraced the period between 1960-2005, using the interval 1960-1980 for calibration and 1961-2005 for
validation. Results obtained highlight the usefulness of this methodology regarding to other classical forecasting
models. This technique results particularly successful for filling missing data in the Iberian streamflow series.
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