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Abstract Typhoon Winnie (1997) is taken as an example, and the entire process including initial weakening, extra-
tropical transition and redeveloping after landfall is reappeared using the MM5 model. Using the piecewise potential

vorticity (PV) inversion advanced by Davis et al. (1996), the authors pick out the PV break with the physical mean-
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ing of subtropical anticyclone and change its intensity to get different initial fields. The conservational character and
the adiabatic and diabatic effect with different intensity of eastern subtropical anticyclone during the entire process
are explored by using the Ertel potential vorticity budget equation on isentropic surface The results show that trans-
portation of high PV from the upper to lower troposphere makes local PV increase in the lower troposphere, the di-
vergence is favorable to redeveloping of typhoon. Because of the existence of friction and diabatic heating, the local
change of PV is mainly decided by the horizontal advection of PV, vertical advection of PV, vertical differential of
heating. The conservational character undergoes the weakening and redeveloping in the area of typhoon during the
extratropical transition. The vertical advection of PV describes the local change of PV in the middle troposphere bet-
ter and the vertical differential of heating is better for that in the upper and lower troposphere. The stronger sub-
tropical anticyclone may quicken the northward speed and extratropical transition of typhoon, and the transportation
of upper PV is earlier and the intensity is stronger. The destroying and rebuilding of PV conservation is also earlier.

The whole-level negative vertical advection of PV is also weaker and the positive effect of vertical differential of heat-

ing on local increasing of PV in the lower troposphere is larger and last longer.
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Fig. 2 The distribution of (a) geopotential height (units: m) and (b) nondivergent wind at 500 hPa from the inversion of negative potential

vorticity anomaly corresponding to the subtropical anticyclone and (¢) 5880 line at 0000 UTC 19 Aug 1997. (¢) Solid contour: control exper-

iment (Exp 1); dashed contour: experiment for stronger subtropical anticyclone (Exp 2); dash-dotted contour: experiment for weaker sub-

tropical anticyclone (Exp 3)
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Fig. 5 The mean evolvement of potential vorticity (PV) budget equation terms on isentropic surface in the locomotive coordinates originated
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(c) vertical advection of PV; (d) vertical differential of heating

“2.K): (a) Local change of PV; (b) horizontal advection of PV;
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