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Abstract The potential vorticity tendency (PVT) approach can quantitatively estimate the direct contribution of diabatic heat-
ing and other physical processes (the non-steering effect) to tropical cyclone (TC) movement. Through the numerical simula-
tion of Typhoon Morakot (2009), the original PVT diagnostic method is improved by including the development of TC asym-
metric circulation, and then first uses the approach in the high resolution numerical model results to analyze the impact of dif-
ferent physical processes on the movement of Morakot (2009). The results reveal that although diabatic heating mainly plays a
role in maintaining the vertical structure of Morakot, its non-steering effect is important to the short-term oscillations of the
movement of Morakot.

Key words Potential vorticity tendency, Typhoon movement, Steering flow, Diabatic heating
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using the improved PVT method (c. d ) during the landfall periods
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Fig. 5 Morakot’s multilayer (700 — 300 hPa) average speed estimated by the different physical processes using the
improved PVT methods during the landfall periods of a; (a), a,(b), and a3z (¢); the multilayer average
speed estimated by the PV horizontal advection and steering flow during landfall periods of a, (d), a, (e),
and a3 () ; the multilayer average speed estimated without steering flow during landfall periods of
a, (g), a;(h), and a3 (1) (a;: 12: 00—-23: 00 UTC 7 Aug, az: 00: 00— 23;: 00 UTC 8 Aug, az: 00: 00— 12; 00 UTC 9 Aug;
PVT estimated speed (orange), PV horizontal advection estimated speed (green), PV vertical advection estimated
speed (blue), diabatic heating estimated speed (red), friction estimated speed (gray) . steering flow (yellow) ,
Advection of the asymmetric PV Component by the symmetric flow estimated speed (cyan) ,

total vector estimated speed without steering flow (brown) (m/s))
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Table 1 Morakot’s multilayer (700 — 300 hPa) average speed estimated by the different physical processes using
the improved PVT methods for the different periods of landfall (m/s)

B (m/s) ar BB ay BB as B Bt A B
AL 3 e A A e 2.5 3.1 5.5 3.2
A 18 - 9 T 32K 2.9 4.3 8.5 4.7
A I8 3 9 A 0.2 0.3 0.9 0.4
TR I 1.7 0.5 2.8 0.9
B A I B 0.9 0.8 1.0 0.7
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Fig. 6 Estimated speed by the different physical process using the improved
PVT methods during the Morakot’s landfall periods (During the periods of
a; at (a) 300 hPa, (b) 500 hPa, and (¢) 700 hPa; during the periods of ay at (d) 300 hPa, (e) 500 hPa,
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az: 00: 00—23: 00 UTC 8 Aug; ag: 00: 00—12: 00 UTC 9 Aug; PVT estimated speed (orange) ,
PV horizontal advection estimated speed (green), PV vertical advection estimate speed (blue) ,

diabatic heating estimated speed (red), friction estimated speed (gray) (units:m/s)))
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