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ABSTRACT

Conventional observations, hourly rainfall and three-hourly satellite data were used to study the evolution and
the possible mechanisms of Mesoscale Convective Systems (MCSs) which produced heavy rainfall on 4-6 June, 1986.
The land-sea difference and diurnal variations of the MCSs as well as the relationship between the precipitation and the
evolution of convective systems were analyzed. Results show that the frontal forcing, SW flows at lower troposphere
and the divergence at upper-level troposphere were the favorable conditions for the formation and intensification
of MCSs. The terrain effects (mechanical lifting and heating), the local convergence produced by the daytime sea-breeze
and the low-level convergence induced by the leading edge of outflow boundary of MCS and the night-time land-breeze
were the possible triggering mechanisms for the formation and intensification of the MCSs.

The intensity variation of convective systems occurred mainly before and after three hours of the mature stage.
The weakening rate was far faster than the intensifying rate. Convective systems over the ocean, reached their maximum
intensity from midnight to early morning (night strong/day weak type), while those over land, reached their maximum
from the late afternoon to early evening and maintained their intensity until before midnight (day strong/night weak
type). Convective systems over land were intensified in daytime probably due to the solar heating and the local
convergence produced by sea-breeze. Those over the ocean reached their maximum perhaps due to the diurnal variations
of local circulation driven by the radiation difference between the cloud and cloud-free area. The diurnal variations
of convective systems in the frontal area were also obvious. The intensity of MCSs over northern part of 24°N was
different from those over the southern part. Their intensity also contained land-sea difference. The rainfall amount is
positively related to the different lifetime of the MCSs. Heavier rainfall occurred during the intensifying and maturing
stages. After mature stage the rainfall amount decreased rapidly. The rainfall amount over a specific area is also closely

related to the area and the intensity of MCSs.

Key words: mesoscale convective systems (MCSs), heavy rainfall, local convergence, diurnal variation, land-sea difference,

convective intensity.



