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Abstract

The appearance frequency of the upper tropospheric trough, which was a characteristic feature of the torrential 
rainfall in July 2018 in Japan, is analyzed using JRA55 reanalysis data. Since the trough in July 2018 was formed 
from a large meander of a subtropical westerly jet, frequency of the large meander occurrence was investigated 
using data of the potential vorticity (PV) on 350 K isentropic surfaces from 1979 to 2018. The results showed that 
around Japan, meandering occurred in July more than in other months. Further, air with high PV elongated in a 
latitudinal direction around Japan in July once in several years. 
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Fig. 1 Time series of the potential vorticity (PV, PVU) on 350 K isentropic surfaces from July 5 to 8, 2018. 
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Fig. 2 A time-longitude profile of the PV on 350 K 
isentropic surfaces averaged from 35ºN to 45ºN. The 
horizontal axis indicates 0º to 180ºE and vertical 
axis indicates from June 1 to August 1, 2018. 
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Fig. 3 Five PVU contours of the PV on 350 K isentropic surfaces averaged for each pentad from (a) May to (f) October during 2010 
to 2018. The final averaging periods in May, July, August and October are six days (from 26 to 31). 
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Fig. 4 (a) The time-latitude profiles of the climatological PV (black lines, PVU) on 350 K isentropic surfaces averaged from 
125ºE to 140ºE and (b) potential vorticity (black lines, PVU) and its standard deviations from the climatological values 
(color shaded, PVU). 
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Fig. 5 (a) Daily values of the PV on 350 K isentropic surfaces averaged from 130ºE to 140ºE and 40ºN to 45ºN in July from 1979 
to 2018. (b) Same as (a) except that the values show the second-order differentiations of the PV in the longitudinal direction 
(10-11 PVU m-2). The horizontal axes represent days in July and vertical axes years in (a) and (b). 
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