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Abstract

Locations of outer rainbands and the embedded convective activities can affect tropical
cyclone (TC) size, and it has been suggested that the secondary circulation induced by the
rainbands can affect the momentum transport in the lower level, and more momentum import in
the lower level leads to the expansion of TC. In addition, removing surface heat fluxes weakens
the rainband activities. Therefore, this study attempts to further understand the impact of surface
heat fluxes on TC size and how do surface heat fluxes in different area affect TC size.

The Advanced Research Weather Research and Forecasting (ARW-WRF) model (version
3.5.1) is used in this study to conduct simulations of Typhoon Megi (2016). Several experiments
are carried out, including a control (CTL) simulation and sensitivity experiments with surface
heat fluxes suppressed in varying degrees and in inner and outer core of TC. The results show that
more surface heat fluxes leads to a larger TC. Furthermore, outer core surface heat fluxes are
more sensitive to TC size than inner core surface heat fluxes. Suppressing surface heat fluxes
weakens the rainbands around the suppressed area. The weakened rainbands slow down the
secondary circulation. However, the weakening of secondary circulation resulted from the
weakened inner rainbands is constrained in the inner core region, so it only slightly affects the
absolute angular momentum import in the outer region. On the other hand, inactive outer
rainbands leads to a broader secondary circulation weakening, so the absolute momentum import
in the outer region is less, which is not favorable for TC size increase. Therefore, the
supplementation of surface heat fluxes in the outer core region is more important than that in the

inner core region.

Key word : tropical cyclone size; surface heat flux; rainband; secondary circulation; absolute angular

momentum.
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Radar reflectivity diff. (RO3F40 — CTL) at 31 h & W (RO3F40)
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£ Radial velocity (RO3F40) at 31 h
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Radial velocity (RO3F40) at 60 h
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AAM radial adv.(RO3F40) at 31 h
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(b)

() AAM radial adv.(RO3F40) at 31 h AAM radial adv.(RO3F50) at 31 h
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(@) AAM radial adv.(R36F40) at 31 h AAM radial adv.(R36F50) at 31 h
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