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Plain Language Summary: Future changes to extreme cool days (ECDs) during the summer season 
(June – August) in northeast Japan is examined using the database for Policy Decision making for 
Future climate change (d4PDF) large ensemble experiments. We applied self-organizing maps 
(SOMs) to mean sea level pressure (MSLP) patterns, which were then classified into four clusters 
with high ECD occurrences. The response of the four clusters to a 2K and 4K warming scenarios was 
investigated, focusing on the role of low-level thermal advection. 

 
 
 
 
 
 

� Four clusters producing ECDs were characterized by a presence of the Okhotsk Sea high, 
low-pressure system off eastern Japan, or a strong low-pressure center near the Bering Sea.    

� Regardless of the circulation patterns, weaker cold air advection approaching northeast Japan is 
seen in the +2K climate and continues to weaken in +4K climate, due to positive changes in 
meridional temperature gradient near the area of strong cold air advection.  

� While ECDs are projected to persist in future climates, they may not be as anomalously cool 
compared to what is experienced presently. 

Figure 1. a-c) Surface temperature anomaly (shading over land), 925 hPa thermal advection 
(shading over water), MSLP (contour) and surface winds (vector) from one ECD cluster in the 
d4PDF historical, +2K, and +4K climates. d,e) Future changes in meridional temperature gradient 
(shading over water), surface winds (vectors), and surface temperature anomalies (shading over 
land). Blue contour indicates meridional temperature gradient in the historical climate.          


