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Introduction

Spatio-temporal series are widely used in various sciences. Two challenges in
most related research are forecasting and clustering of spatio-temporal series.
The accuracy of analyses in these studies highly depends on the efficient mod-
elling of the relationship of observations along time and space. In this article,
one-sided dynamic principal components are introduced for spatio-temporal
series and used to model the common structure of these series. Then, the
principal components are used for cluster analysis and forecasting.

Material and Methods

Dynamic principal components are essential in reducing the dimension of
high-dimensional multivariate time series and the large number of spatio-
temporal series. Based on the index introduced in this article, the number of
effective one-sided dynamic principal components can be determined. Then,
these components can be used to reconstruct spatio-temporal series for fur-
ther analysis. In particular, the constructed spatio-temporal series are uti-
lized for prediction and clustering.

Results and Discussion

In order to evaluate the efficiency of one-sided dynamic principal components
in forecasting and clustering, they were used to analyze the spatio-temporal
rainfall series in different stations of Golestan province. The 3 one-sided
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principal components explained 51% of the total variation in mean square
errors. Based on these 3 principal components, the rainfall series of stations
were reconstructed, and their values were used for clustering and forecasting.
The results were the same based on the original series and the reconstructed
ones. Moreover, although only 3 principal components were used in rainfall
forecasting, the method overperformed the starma spatio-temporal models
in forecasting.

Conclusion

The results of using one-sided dynamic principal components in forecasting
and clustering spatio-temporal series illustrated this method’s high efficiency.
The clustering analysis results based on the reconstructed series were com-
pletely consistent with the dispersions of the rainfall in Golestan province.
Moreover, the high accuracy in forecasting compared to the common spatio-
temporal model ”starma” showed the high efficiency of the one-sided dynamic
principal components. The results revealed that the one-sided dynamic prin-
cipal components and spatial information reflect the cross-correlation be-
tween time series in different stations. This work suggests that the one-sided
dynamic principal component method is suitable for analyzing the high di-
mensional spatio-temporal series in various fields. Furthermore, its linear
structure enables researchers in applied fields to interpret the coeflicients of
components more conventionally.

Keywords: One-sided dynamic principal components, Generalized cross cor-
relation, Spatio-temporal series, Clustering, Standardized precipitation index.
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