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ABSTRACT 

This study investigates a subtropical oceanic mesoscale convective vortex (MCV) that occurred 

from 1800 UTC 4 June to 1200 UTC 6 June 2008 during Intensive Observing Period (IOP) 6 of the 

Southwest Monsoon Experiment (SoWMEX) and the Terrain-influenced Monsoon Rainfall 

Experiment (TiMREX). The dense observations over Taiwan, the Taiwan Strait and South China Sea 

are using to examine the kinematics and thermodynamic structure of the MCV. High resolution 

simulation through the Advanced Research Weather Research and Forecasting Model (ARW) are 

adopted to reveal the cyclogenesis and the overall evolution. 

During 4-5 June 2008, a Meiyu front accompanied with a nearly barotropic vorticity strip across 

the middle Taiwan through the southern Taiwan Strait which formed as a southwesterly low-level jet 

developed to the south of subsiding easterly flow. The vertical wind shear between 500-925 hPa was 

weak, and yet the deep wind shear reached 18 m s-1 between 200-850 hPa. A mesoscale convective 

system (MCS) developed rapidly after 1800 UTC 4 June. The high-tropospheric difffluence was 

presented. An eastward tilted MCV was revealed on the northern edge of the MCS with a horizontal 

scale of 200 km and the depth of 6 km. In the vicinity of the MCV center, the atmosphere possessed 

conditional and potential instability. The moist front flank and gradually drying rear flank resulted in 

the asymmetric precipitation. The cool pool was observed beneath the heavy precipitation. The 

mid-tropospheric mesolow cohered with higher-level warn core. An inner sub-vortex, on a scale of 

25–30 km with maximum shear vorticity of 3x10-3 s-1, embedded in the stronger convection line. 

The simulated vortex has similar structure compared with the observation. The incipient 

convection initialed within the ambient vorticity. In the vicinity area, there were colder boundary 



layer, moist mid-tropospheric air, medium convective available potential energy and low level of free 

convection. The vortical hot towels were cohered with individual convective cells. The convective 

updraft maintain by latent heating. The vorticity analyses show the vorticity strengthened upward 

and downward from 750 hPa. The altitude of maximum vorticity decreased to the near boundary 

layer. Stretching effect was the principal contribution of cyclogensis, tilting effect provided the 

positive contribution in the mid-troposphere. 

Nevertheless, the dry rear inflow penetrated into the MCV not only suppressed staitifrom 

precipitation but also inhibited convection in the upshear direction. Beside, the intensifying vertical 

wind shear in the higher troposphere limited the vortex vertical extent to about 6 km. The subtropical 

oceanic MCV did not further grow into a Typhoon. 
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