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Q-vector Analysis of the Baiu Frontogenesis Leading to the Heavy Rainfall Event in July 2018
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Synopsis

Q-vector analysis is conducted for the Baiu frontogenesis leading to the Heavy

Rainfall Event in July 2018. The formulation of the Q-vector is reviewed, and a simple

interpretation of the Q-vector is presented for a mid-latitude cyclone in the Northern

Hemisphere. Q-vector divergence (convergence) is collocated with northerly (southerly)

winds. Our Q-vector analysis indicates that the Baiu frontogenesis occurred in a

Q-vector convergence zone in western Japan to the south of the northerly winds of

Typhoon Prapiroon.
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Fig. 1 Schematic diagram of Q-vector (white
arrows) associated with a cyclone in the Northern
Hemisphere with  meridional temperature
gradient dT/dy < 0. Concentric circles represent
the geopotential height and open arrows the

meridional geostrophic winds.
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Fig. 2 Temperature (contours), Q-vectors (arrows) Fig. 3 Frontogenesis function at 700 hPa
and its divergence (colour shades) at the 700 hPa calculated as the inner product of the Q-vectors
surface on 4—7 July 2018. Produced from JRA-55 and the temperature gradient (13). Produced from
JRA-55
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