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General Characteristics of Mesoscale

Convective Systems in TAMEX

Luh-Hsiang Chi . Shui-Shang Chi George Tai-Jen Chen
Meteorological Satellite Center Department of Atmospheric Sciences
Central Weather Bureau National Taiwan University
ABSTRACT

GMS satellite IR imageries at l-h (low resolution) and 3~-h (high resclution} as well as digital
data of cloud top temperatures at 3-h intervals were used to study the general characteristics of the
MCSs over the southern China and the viecinity of Taiwan in the period of TAMEX.The land-sea difference
;latitudinal difference, diurnal variation , occurring frequency, fregquency variations of the MCSs at
different =scale were analyses, the moving tracks and the frontal influence of the MCSs were also
studied. ’ .

The criteria for selecting MCSs in the study were the cloud top temperature = -52C and the
horizental dimension==20 EKm. Results show that the MCSs over land intensified in the early afﬁernoon
and reached maximum intenaity in the late afterncon. A secondary maximum intensity appeared in the
early morning and near sunrise time. This diurnal cycle over land clearly indicated the importance
of solar heating for the MCSs development. The early morning maximum might be related to the cloud top
radiation cooling mechaniam. The intensity of MCSs possessed double peaks over the coastal area. The
primary maximum appeared in the early morning (Hay) and late afternoon (June) . The early morning
maximum suggesats the important role of the land-sea breeze circulation in the MCS development over
this coaatal area. Over the Taiwan Strait, the MCSs intensified at midnight and reached their maximum
intensity in the eariy morning. This intensity change was possibily related to the diurnal radiation
difference between the cloud and cloud-free area.

Analyses of the frontal influence on the MCS5 intensity show that the stronger convection was owver
the pre-frontal and frontal areas.It indicats that the frontal convergence and the unstable moist and
warm air over the pre-frontal and frontal areas played a very important role on producing convection.

On an average, the occurring frequency increased from late morning to léte afternoon for the
various scales of MCSs. The primary maximum ocourring in the late aftermcon through the early evening.
It indicats that the importance of solar heating, The other relative maximum occurred from midnight ta
early morning.It revealed that the important role play by sclar heating in the afternoon change to the
radiation difference between the cloud and cloud-free area and the effect of land breeze circulation.
In addition, the occurring frequency of MCSe increased from May to June probably related te the
intensificatation of the warm and moist SW flow and more active tropical disturbances in June.

. The maximum axis of the MCSs frequecy extended from the sea to the dast of Taiwan around 24°
N to the c¢oast of southern instability area unstable zone. Another relative maximum axis occurred
over the vicinity of Ling-Nan Hill, suggesting an important role of terriern effeect on the ocecurrence
of MCSs.

On an average, a8 the MCS passed through the area of 20 —~ 27° W ;116 ~ 125° E,the moving
directions had the following types :{1) It moved ESE/SE toward to the sea; {2) It moved southeastward
then northeastward when it moved out from southern China; (3) It moved southeast then northkeastward
when it was over the Bashi Channel;(4)} It moved southward along the topography when it was over Taiwan
area;{5) It moyed eastward then southeastward or northeastward when it was over the sea to the east of
Taiwan.The moving direction of MCS, was steered by the mid-high level flow. They often moved along the
mean flow of 500 -~ 2030 hPa.
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