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Plain Language Summary: Heavy rainfall occurred over a broad portion of western Japan on July 

5–8, 2018. We found that the heavy rainfall was brought by a well-organized rainfall system, which 

was maintained under relatively stable and very humid conditions compared with the climatology. 

An upper-tropospheric trough, which lingered around the Korean Peninsula, played an important role 

in producing the humid stratification. By examining dynamical ascent associated with the trough and 

diabatic ascent separately, we found that dynamical ascent helped to moisten a relatively deep layer 

of the mid- to lower troposphere in conjunction with southerly horizontal moisture flux. 

 

 

 The heavy rainfall, which occurred across an extensive area of Japan on July 5–8, 2018, was 

brought by a well-organized rainfall system with both intense convective rainfall and a large area 

of stratiform rainfall. 

 The large-scale environments related to the event were relatively stable and very humid 

throughout most of the troposphere compared with the climatology. 

 Dynamical ascent associated with an upper-tropospheric trough helped to maintain an 

environment favorable for rainfall organization thorough the moistening of the mid-troposphere. 

Figure 1. (a) Rainfall (mm h-1; color), 

precipitable water (mm; red contours), and 

potential vorticity on the 350-K isentropic 

surface (PVU; black contours) at 00 UTC on 

July 7, 2018. (b,c) Pressure-latitude cross 

sections of vertical convergence of moisture 

flux (10−7 kg kg−1 s−1) associated with (b) 

dynamical ω and (c) diabatic ω at 12 UTC on 

July 6, 2018, along the green dashed line 

indicated in (a). 


