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Abstract

A significant number of tropical cyclones move into the midlatitudes and go through transformation procedure
into extratropical cyclones. This process is generally referred to as extratropical transition of the tropical cyclone.
In this study, MIDULLE(0407) case is selected. A thorough analysis is made using the GDAPS analysis data
and MTM (Moving-nest Typhoon Model) model output. It is found that during the extratropical transition an
important dynamics in the environmetal flow field occurs in which colder, drier (warm, moist) air penetrates
in the western (eastern) quadrant of MINDULLE’s outer circulation, which in turn initiates an asymmetry in
the distribution of wind and temperature of the tropical cyclone. Simulated MTM result also reveals similar
properties as in GDAPS analysis data. MTM result shows the gradual transition to the asymmetric distribution
of wind and thickness as the extratropical transition proceeds. It is also found that the warm core disappears
during the extratropical transition stage. Also, vortex tube is shown tilting towards the west during the transition.
And the precipitation expands poleward of the center and the maximum precipitation appears to the left of MINDULLE
which is consistent to the observations.
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Fig. 1. Track of MINDULLE (0407) from 06 UTC 23
June to 18 UTC 3 July, 2004.
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Fig. 2. Equivalent potential temperature (shaded, 2-K interval) and streamline at the 850 hPa level (a) at 00 UTC

28 June and (b) at 18 UTC 03 July 2004.
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Fig. 3. Vertical east-west cross section of vorticity (shaded, in intervals of 2x107 s’l) at (a) 00 UTC 28 June (mature
stage), (b) 18 UTC 03 July (extratropical transition stage), (c) 00 UTC 04 July, and (d) 12 UTC 04 July 2004 (extratropical
cyclone).
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Fig. 4. Mean sea level pressure anomaly (dashed, in units of m) and geopotential height (contours, in units of m)
and AZ at (a) 00 UTC 28 June and (b) 18 UTC 3 July 2004.
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Fig. 5. Cyclone phase space diagram. Markers are plotted
ever 6 h with the size of the maker indicating of gale
force winds and the shading indicating the minimum mean
sea level pressure(>1000 hPa white; <920 hPa black).
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Fig. 8. (a) Forecast track (dashed) and (b) forecast intensity (dashed) of MINDULLE at 12 UTC 2 July 2004.
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Fig. 9. Equivalent potential temperature (shaded, 5-K interval) and streamline at (a) 00 UTC 02 July and (b) 18 UTC

03 June 2004.
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