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AN ANALYSIS OF THE STRUCTURAL EVOLUTION OF EXTRATROPICAL
TRANSITION OF TYPHOON FAXALI (1403) IN LOW LATITUDE

JIANG Yu-fei"?, WANG Yong-ging"?, LIU Ren-giang'

(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters/ Key Laboratory of
Meteorological Disaster, Ministry of Education/ School of Atmospheric Sciences, Nanjing University of Information Science
& Technology, Nanjing 210044, China; 2. Nanjing Joint Center of Atmospheric Research, Nanjing 210009, China)

Abstract: The cyclone phase space (CPS) method is used to analyze the environmental field and structural
evolution characteristics of typhoon Faxai(1403) during extratropcial transition (ET). The results show that
the CPS method can indicate the beginning and end time of the ET of typhoon Faxai at low latitudes well.
The process is developed by the combination of weakened typhoon circulation and short-wave trough on
the northwest side of TC. With the structural evolution characteristics of Faxai being analyzed, it can be
seen that the TC low-layer thickness field in the ET stage changes from a uniform symmetrical distribution
to a non-uniform distribution, which increases the environmental baroclinicity, and the B value after ET is
up to 30, which is a weak baroclinic asymmetric structure. The southerly warm and humid air flow on the
east side of Faxai converge with the northerly air flow, which increases the meridional potential
temperature gradient and forms a banding front zone in the northeast quadrant of TC, which is exactly
located between the north and south wind speed circle. There is almost no obvious cold frontogenesis in
the west side of Faxai during the whole ET stage, but only a warm frontogenesis in the northeast side of
the circulation, which is different from the development process of typical frontal cyclones. Before ET, TC
presents a symmetric structure of warm core; during the ET stage, cold air sinks and invades from the
middle and lower troposphere in the western tropical depression, TC presents an asymmetric baroclinic
structure with cold left and warm right, and the temperature increase in the middle layer may be related to
the strong downdraft behind the trough. The analysis of the components of the frontogenesis function
shows that the divergence field dominates the scalar frontogenesis around the cyclone, and the tilting term
has a secondary contribution. The vorticity field is the main factor causing the rotation frontogenesis, and

the other two are negligible.

Key words: extratropical transition; extratropical cyclone; the phase space; structural evolution; vector

frontogenesis function



