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Key Points

Data and Methods

 A new method to perform prognostic analysis in PV 

perspective is proposed.

 The method is applied to explosive cyclones (ECs) 

over the Northwest Pacific in the cold season.

 ERA-Interim Reanalysis: 1.5o×1.5o, 6 hrs, (1979–2018) 

 Cyclone tracking using SLP

 PV tendency equation (isobaric coordinates)
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 Geopotential tendency (𝜒) induced from each term in 

the PV tendency equation is calculated through 

inversion.

 299 ECs are investigated.

Fig. 1. Frequency of EC 

track (shadings) and 

maximum deepening 

(gray lines). The ECs 

are sampled from the 

black dashed box.

Fig. 2. Area-mean 𝜉850 from the inversion 

of the terms denoted on the x-axis. The 

numbers represent the relative 

contributions to  𝜉850 from 
𝜕𝑞

𝜕𝑡
. In (b), the 

left (right) bars are the contributions from 

upper (lower) levels.  

[CVU: Cyclonic Vorticity Unit, 10-5 s-1]

Results

 𝜉850 ≡
𝜕ζ𝑔
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=

1

𝑓0
𝛻2𝜒 at 850 hPa

 The explosive development of ECs is contributed 75.6% by zonal PV 

advection by the mean flow (−𝑢
𝜕𝑞

𝜕𝑥
), 65.7% by latent heating, and 9.7% by 

warming of the surface 
𝜕𝑇

𝜕𝑡 𝑠𝑓𝑐
, with other negative contributors.
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