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3. RESULTS

Figure 1 shows the track and vortex tilt for the
calculation with no heating. The vortex develops a
substantial vertical tilt with a strong downshear
component. After 48 h the horizontal separation of the
surface and upper-level centres is about 500 km. When
the heating term is included in this calculation the
vertical tilt of the vortex remains small (Fig. 2). This can
be understood in terms of the reduced stability in
regions with vertical motion leading to a larger Rossby
penetration depth in these regions. Jones (1995)
showed that for larger penetration depth the vertical tilt
is smaller. In these calculations the heating is applied
everywhere in the domain. In future calculations the
heating will be restricted to the inner-core of the tropical-
cyclone vortex.

Although the upper- and lower-level geopotential
centres are almost co-located in the calculation with
heating, the vortex does still have some vertical tilt, as
can be seen in Fig. 3. The outer regions of the potential
vorticity anomalies are displaced in the horizontal, so
that 100 km away from the location of maximum
potential vorticity the vortex has a south-north tilt. The
vertical circulation exhibits the behaviour seen for dry
calculations with ascent ’downtilt right’ and descent

’downtilt left’ (Fig. 4). This is consistent with the fact that
the moist stability is still positive in this case. Future
calculations will consider neutral and unstable moist
stability.
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Figure 1: Track and vertical tilt of vortex at 6 hourly intervals over 48 h
without heating. The symbols show the location of minimum geo-
potential at 3 model levels. The vortex centre is initially located at (0, 0).

Figure 4:  Horizontal cross-section of vertical velocity at z = 5.57 km at
12 h for the calculation with heating. Contour interval is 4  cm s-1.

Figure 3:  Horizontal cross-section of density-weighted potential vorticity
at the highest (solid lines) and lowest (dashed lines) model levels at 12
h for the calculation with heating. Contour interval is 0.5 x 10-6 m-1s-1K.

Figure 2: As Fig. 1 but with heating


