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Effects of Tropospheric Temperature Conditions on the Intensity and Structure of Tropical Cyclones
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The change in the intensity of TCs depends on environmental conditions. Physical mechanisms on how the
environmental conditions affect the TC intensification are still not fully understood. In this study, we investigate
the influences of environmental conditions, i.e., the tropospheric temperature structure, on the change in the
intensity and structure of TCs by using an axisymmetric non-hydrostatic model. Specifically, we focused on effects
of tropospheric temperature lapse rate, tropopause-level temperature, and tropopause-height on the intensity and
structure of TCs by conducting a series of numerical experiments in which those tropospheric parameters are
systematically changed. It was found that the temperature lapse rate has the most significant impacts on the change
in the TC intensity. The tropopause-height and temperature also have positive impacts on the TC intensification. A

higher tropopause condition leads to an enhanced secondary circulation and the increase in the TC intensity.
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