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Classification of Atmospheric Circulation Patterns Using Self-Organizing Maps
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The atmospheric circulation exhibits distinct patterns, such as west-high and east-low or south-high and north-low,

typical during winter and summer, respectively, and bring associated weather and climate anomalies. These

classification of the atmospheric circulation have been conducted subjectively or objectively. The empirical

orthogonal functions (principal component) analysis can extract dominant patterns with small number of modes,

but the relationship between different modes can be difficult to interpret due to the orthogonality. As an attempt to

facilitate interpretation, a self-organizing Kohonen network is used to classify the atmospheric circulation

patterns. After unsupervised learning of input data, similar patterns are mapped topologically close on the

Kohonen network. The locations of positive and negative anomalies, gradients, and flow direction vary smoothly

on the map. Atmospheric patterns similar to those in the literature were replicated using reanalysis for ten years.
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Figure 1: The Kohonen map obtained by
learning 36520 random samples of 7304
geopotential height at the 500 hPa surface over
Europe (0°W-17.5°E, 35°N-55°N) prepared
from twice daily National Centers for
Environmental Prediction/National Center for
Atmospheric Research reanalysis (Kalnay et al.
1996) from 1 January 2010 to 31 December
2019.

Figure 2: Frequencies being the elected units
for each unit in the experiment same as in
Fig. 1.
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