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ABSTRACT 

From the statistic results showed that the “extremely torrential rain” events 

produced by the Mei-Yu fronts in Taiwan area from 1987 to 2008 were mostly 

occurred over the southwestern parts of Taiwan between late May and mid-June. In 

this study, the two cases about the wide-spread and long-lasting rainfall due to MCSs 

in Taiwan area on 12-15 June 2005 and 8-11 June 2006. 

In terms of the synoptic environment and precipitation characteristics, there were 

some common characteristics in these two cases. For instance, warm and moist air 

with the conditional instability atmosphere in the lower troposphere, it was associated 

with the highest equivalent potential temperature (θe) gradient and strong moisture 

contrast to below 700 hPa. The lower-level convergence was the major produced 

mechanism of MCS and the low-level southwesterly flow generated convective 

instability. The mid-level trough and upper-level divergence were the favorable 

conditions for the developments of mesoscale convection systems(MCSs). 

The difference between case 2005 and case 2006 is that the vertical wind shear, 

low-level jet (LLJ), mid-level trough, upper-level jet and vertical coupling in case 

2006 are obvious than case 2005. The case of 2005, heavy rainfall occurred over the 

southwestern plain of Taiwan, especially in the Chianan Plain, it was heavier than in 

the mountain area. The maximum accumulation of daily rainfall (585mm) was 

occurred in the mountain area of Ping-dong County and the diurnal change was 



obvious in case 2005. However, the maximum daily rainfall in case 2006 (718mm) 

was heavier in mountain area than in the Chianan Plain, and its diurnal change was 

not obvious. 

The analytic results show that the mechanisms of MCSs’ development and 

maintenance in both cases were derived from vorticity divergence and vertical 

advection, the movement of MCSs was dominated by the horizontal advection effect. 

From the moisture budget, the horizontal moisture flux convergence showed positive 

feedback in the convective systems. The moisture flux (horizontal convergence) in 

case 2006 was more than case 2005. The frontogenesis process in case 2006 was 

obvious; it showed that the front system was accompanied with a strong temperature 

gradient. The mid and low-level frontogenesis process played an important role in the 

development and maintenance of causing the front convective systems. The jets were 

formed with the difference of horizontal ageostrophic wind in vertical direction. 

The WRF modeling results showed that the simulation patterns were similar to 

the observation. Only the wind field was weaker and the temperature field was higher 

than observation. In addition, the model precipitation simulation pattern did well in 

Taiwan area, but the intensity was weaker in case 2006. It was not ideal in eastern 

Taiwan area was not ideal in case 2006. 

In the conclusion, the Mei-Yu front in case 2005 was shallow in structure with 

weak temperature gradient, strong horizontal wind shear and with no significant 

trough systems. The mechanism was similar to the equivalent barotropic warm core 

structure. 

The Conditional Instability of the Second Kind (CISK) was the primary 



mechanism of development and maintenance for MCSs in case 2005. As the MCSs 

intensified and persisted, the latent heating was highly efficient in producing 

significant enhancement of Mei-Yu front systems. The LLJ intensified by Coriolis 

acceleration of ageostrophic wind was induced by the effect of latent heat release. The 

LLJ and the effect of latent heat released reinforce each other in convection system 

through a positive feedback process. 

However, the baroclinic structure of Mei-Yu front in case 2006 was very clear. 

The primary mechanism of MCSs for development and maintenance was depended on 

the baroclinic process. The low-level convergence, mid-level frontogenesis, 

upper-level divergence and the depression system were vertically superposed in the 

front system. The deepening and strengthening of the surface low was derived from 

the vertical coupling process, which supplied feedback enabling LLJ to be intensified 

and promoted a favorable environment for MCSs to development. 


