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Diagnostic Analysis of PV inversion for Simulation
of Sepat Typhoon (2007)

Ching-Yuang Huang Yu-Zhen Liou Mien-Tze Kueh

Department of Atmospheric Sciences, National Central University

(manuscript received 28 May 2010 ; in final form 25 September 2010)

ABSTRACT

This study uses the PV inversion proposed by Wang and Zhang (2003) to diagnose the simulated typhoon
for understanding how the intensity of the typhoon is related to the internal structure and the asymmetric

balanced flow.

Our inversion results for the simulated Typhoon Sepat (2007) with the high-resolution WRF model show
that the balanced flow could well recover the characteristics of the original primitive flow (predicted by the
model equations) except for the low-level convergence and high-level divergence. They could be attributed
respectively to the use of reduced vertical resolution of the pseudo height at low levels and the assumptions of
the required nonnegative absolute vorticity and larger static stability at high levels. In spite of these
restrictions, the inversion results show that the original primitive flow is well inverted at both the stronger and

faster developing stages of the typhoon.

The results elucidate that quasi-balanced dynamics determines the typhoon flow to a large extent as
compared to the primitive flow. With the quasi-balanced flow calculated from the PV inversion, the vertical
motions can be attributed to different contributions from latent heating, friction, and the dry dynamic
processes. The latent heating leads to low-level convergence, high-level divergence and major vertical motion
in the eyewall. The friction effect causes the radial inflow in PBL and the updraft in the inner vortex to behave
like the Ekman pumping. The dry dynamic processes are also influenced by the vertical shear. The

shear-induced flow could reduce the destructive effects of the large-scale environmental shear.

In order to study the asymmetric flow, the total PV perturbations are divided into positive PV and
negative PV in the eyewall, and PV in the eye. It is shown that after removing the PV in the eye, the
distribution of the inverted flow in the eyewall is related to the environmental steering flow. There are positive
(negative) PV perturbations left (right) of the steering flow direction, with the inverted negative (positive)
pressure perturbation and cyclonic (anti-cyclonic) flow. The negative asymmetric pressure perturbation
collocates well with the upward motions. The superimposed inverted flows from the three piecewise PVs

inside the eyewall are approximately in the same direction of the environmental steering flow.

Key Words: Sepat Typhoon, PV inversion, WRF
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