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ABSTRACT

C-band Doppler radar data at Taoyuan International Airport of CAA in the period of May—August
1999—2006 were used to identified the afternoon convection over northern and central Taiwan under weak
synoptic forcing. Climatological characteristics of different types of convection with different continuous
occurrence feature were investigated for the selected 177 cases. Grid data of European Centre for
Medium-Range Weather Forecasts (ECMWF) and rawinsonde data at Panchio station of the Central
Weather Bureau were used to study the influence of synoptic circulations and environment conditions on
the spatial and temporal distributions of afternoon convection.

Results showed that convection occurred mainly over the Taipei Basin and western slope and top of
the Snow Mountain Range (SMR) at initial stage. Convection frequency increased significantly at matured
stage, particularly over central Taiwan near Taichung and mountain slope of Nantou. Also, time of the
development of afternoon convection over central Taiwan tended to lag behind as compared to that
occurred over northern Taiwan. Frequency distribution at initial and mature stages indicated that convection
tended to move and develop westward towards the gentle slope of the SMR over northern Taiwan. Whereas
over central Taiwan, convection tended to move and develop eastward towards the western slope of the
Central Mountain Range. In addition, it was found that there were some similarities and differences for the
occurrence time of maximum frequency of convection among all convection types, no matter the initial or
mature stage as well as northern or central Taiwan was concerned.
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Synoptic circulations and environment conditions suggested that local circulations control the
development of afternoon convection under the weak synoptic forcing of subtropical high pressure ridge
with sufficient convective available potential energy in the environment. The continuous occurrence of
afternoon convection was not determined by any single factor but depended on the combination of multiple
environment conditions. It was found that the necessary condition for the continuous occurrence of
convection was the existence of a low pressure trough or a low center in the vicinity of Taiwan such that the
wind field and water vapor transport were favorable for the recovery of instability and convective available
potential energy in the atmospheric environment.

Key words: Weak synoptic forcing, Afternoon convection, Environment condition, Convective

available potential energy
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