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1. Introduction

We investigated the impact of environmental sea surface temperature (SST) and local sea
surface cooling (SSC) caused by the typhoon-like vortex on its intensity and intensification using a
nonhydrostatic atmosphere-ocean coupled model. The coupled model was a nonhydrostatic
atmosphere-slab mixed-layer ocean model developed by the first author. We examined the process of
intensification in detail under various environmental SSTs and their local SSCs caused by the vortex.
The process of interaction between local SSC and intensification has not been clarified even though the
impact of local SSC on vortex’s warm-core temperature and maximum wind speeds have been studied.
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numerical experiments. In the present report,
three values of SST (28, 30, and 32°C) were used
as an initial environmental SST. An initial wind
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Figure 1 Initial wind field used in the present numerical Figure 2 Time series of simulated minimum sea level pressure. CPL
experiments indicates a coupled experiment, while NON indicates a non-coupled
experiment. The figures 28, 30, and 32 are values of initial sea
surface temperature.
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3. Results

3.1 Sea surface temperature

Time series of minimum sea level pressure (Fig. 2) indicated that the intensity and
intensification of typhoon-like vortex depended on a value of initial environmental SST. From the
result shown in Fig. 2, high initial environmental SST led to decrease in minimum sea level pressure.
In particular, a typhoon-like vortex rapidly intensified from 27 to 45 hours integration when the initial
environmental SST was 32°C, while the intensification of typhoon-like vortex comparably delayed



when the initial environmental SST was 28°C. The difference in minimum sea level pressure between
sea surface temperatures of 28°C and 32°C was nearly 50 hPa (Fig. 2).
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when the initial SST was 32°C (Fig. 3b). The result suggests that high initial environmental SST leads

to easily establish a warm-core ring formed around the center of typhoon-like vortex.
3.2 Sea surface cooling

The impact of local SSC on the intensity and intensification of typhoon-like vortex was salient
when the initial environmental SST was 32°C and local SSC was the largest in all initial
environmental SSTs. The increase in minimum sea level pressure was nearly 25 hPa at 81-hour
integration in the coupled experiment. The amount of increase in minimum sea level pressure in
coupled experiments usually decreased as the initial environmental SST was lower. It is because the
magnitude of SSC is small and is depended on the value of initial environmental SST and initial
oceanic stratification such as mixed-layer depth and vertical gradient of temperature in the
thermocline.
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The axisymmetrical mean PV on the
305K-isotherm (Fig. 5) indicated that a typhoon-like
vortex intensified through an inward isothermal
transportation of PV, conserving angular momentum.
The inward transportation of PV within a
typhoon-like vortex simulated by a non-coupled
model (Fig. 5a) was much stronger than that by a
coupled model (Fig. 5b). In fact, the amplitude of PV
production had a direct effect on the structure of
typhoon-like vortex during the intensification.
Therefore, isothermal transportation of PV in the Figure 5 Time series of 2-dimensional axisymmetrical
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Nasuno, T and M. Yamasaki (1997): J. Meteor.Soc. Japan, 75, 907-924. show the temporal transition.
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