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4. Summary 
In this paper, we discussed storm behaviors 

over the North Pacific Ocean and their linkages to 
the Arctic region during Winter T-PARC and 
WSR09 campaigns. All of explosive cyclones 
entered into the Arctic region from the Pacific 
Ocean were associated with a distinct 
“Atmospheric River” of precipitable water. The 
river became clear after the explosively deepening. 
For the rapidly deepening of the low pressure 
system needs the upper-level forcing (short wave 
trough) and lower-level moisture supply to the low 
pressure center. It may be reasonable that all of the 
explosive cyclones entered into the Arctic region 
from the Northwestern Pacific were associated 
with “Atmospheric Rivers.” As the explosively 
deepening is associated with strong updrafts, they 
modify the upper-level jet-streaks. Rossby wave 
breaking is occurred in the upper-level and it 
enhances descending jets and also enhances the 

clockwise circulation in the lower atmosphere. 
This anti-cyclonic circulation pushes the moisture 
toward south and may make clear the river. 
Stagnating lows in the Gulf of Alaska were also 
related to the “Atmospheric River.” The 
“Atmospheric River” has a relationship to the 
heavy precipitation and flooding in the west coast 
of the North American and moisture supply to the 
Arctic region and higher latitudes. 
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