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Abstract The FY-2 geostationary satellite black body temperature (TBB) data and NCEP global reanalysis data were used to
investigate the asymmetric distribution of convective clouds (DCC) in the outer region of tropical cyclones (TCs) over the west-
ern North Pacific during 2005 — 2012, It is demonstrated that the environmental vertical wind shear (VWS) and TC motion are
closely related to the DCC in TCs. When VWS is weak (<5 m/s), the DCC is located to the right front quadrant of the TC
path in the lower troposphere due to friction-induced asymmetric boundary layer convergence. With increases in the VWS, the
main zone of DCC changes from the right to the left quadrant of the TC path. This is because the VWS becomes the dominating
factor leading to TC’s convection asymmetric distribution and the convection is concentrated to the left of the downshear. On
one hand, how large the convections deviate from the downshear is subject to the counter-clockwise flow of TC; on the other
hand, it is related to the strength of VWS, The results also show that the direction of the VWS corresponds well to the heavy
TBB’s onewave asymmetry. When a TC is evolving in a strong VWS, TBB’s one wave asymmetry becomes more obvious.
Meanwhile, convections in the outer spiral rainbands region tend to the left of the downshear. For a weakened TC, the effect of
the VWS is not distinct compared with that for a stronger one.
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Fig. 2 Probability density functions (PDFs) of VWS direction based on azimuthal variations

(a. The direction of VWS relative to the north, b. The direction of VWS relative to the direction

of TC movement; radiuses of circles represent PDFs of VWS (solid line) ,

VWS, (dashed line) and VWS (dotted line))
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The horizontal ordinate represents the azimuth relative to north and the vertical ordinate represents time)
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Fig.4 Averaged onewave asymmetry (shaded) in different VWS environments
(a—c. are for developing TCs, d—[. are for decaying TCs; the north direction of the figures

indicates the direction of VWS, and the TC’s core is at the origin)
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