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The Relationship between Hot Events in Spring and South-High North-Low Pressure Pattern
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Synopsis

This study investigates the relationship between hot events in spring and the “South-High
North-Low” (SHNL) pressure pattern in Japan. Mean sea-level pressure patterns during
April and May from 1975 to 2024 were clustered using the Self-Organizing Map (SOM,
Kohonen 1982, 1990), employing learning strategies of Eckert et al. (1996). The
frequency of hot events and the degree of SHNL were then analyzed for each cluster. To
measure the latter, we propose the SN index defined by the difference of SOM weights at
10 degrees north and south away from the selected locations. Then, to validate the SN
index, the SN index of each SOM node is compared with the clustered hot events. We
found that the SN index is consistent actual hot events with a few exceptions. The
promising results motivate us to conduct case studies to clarify how the SHNL pattern
affect the occurrence of hot extremes.
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Meteorological Agency.
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Fig. 2 Illustration of a system which implements an
ordered mapping, cited from Kohonen (1982).
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Fig. 3 The input space of the network given by the
geographical area, a schematic representation of the
Kohonen network, and Functional diagram of one
node, cited from Eckert et al. (1996).
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Fig. 4 Self-organizing maps for boreal winter, cited
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Fig. 6 SN index is determined by points 10° south
and 10° north of observation points.
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Fig. 7 A schematic chart of nodes’ positions (black
circles).
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Fig. 9 Numbers show each node’s the numbers of
clustered HEs, and colors represent SN index.
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