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Rainfall characteristics and convective properties of monsoon precipitation systems over the South China (SC)
and the Yangtze-and-Huai River Basin (YHRB) are investigated by combining a gridded daily precipitation data
product based on surface station observations, a Tropical Rainfall Measuring Mission dataset, the CloudSat and
Cloud–Aerosol Lidar and Infrared Pathfinder Satellite Observations data products. Atmospheric aerosol amounts
are inferred using a Moderate Resolution Imaging Spectroradiometer aerosol product.
Comparison between the two regions is made for their monsoon active periods to reveal variations of the monsoon
precipitation systems along with the northward march of the East Asian summer monsoon rainbelt from the SC
to the YHRB. Relative to the YHRB, precipitation systems over the SC occur more frequently, resulting in larger
maxima of the monsoon rainfall accumulation, but the SC systems are convectively less intense which is linked to
the contrasts in strength of low-level vortices and surface fronts between the two regions.
Contrasting among the pre-monsoon, monsoon active and break, and post-monsoon periods is also conducted for
each region to unveil intraseasonal transitions of the precipitation systems, atmospheric conditions, and weather
systems. Convective activities of the precipitation systems enhance progressively from the pre-monsoon to the
monsoon and further to the post-monsoon period at both regions with more significant convection intensification
from the pre-monsoon to the monsoon period at the YHRB, being largely in agreement with the intraseasonal vari-
ations of atmospheric thermodynamic conditions (convective available potential energy). From the pre-monsoon
to the monsoon periods, the lightning flash rates decrease substantially at the SC, in contrast to the YHRB where
the rates increase slightly. While aerosol loading is in favor of electrification during the pre-monsoon periods at
both regions, the convective strength of the YHRB pre-monsoon is too weak to boost up lightning activity. The
SC region, on the other hand, has more similar convective intensity from the pre-monsoon to the active monsoon,
so aerosol effect stands out. Moreover, horizontal extents of precipitation systems are larger (smaller) on average
during the monsoon active and pre-monsoon (post-monsoon and break) periods, which can be largely explained by
the scale difference of the driving mechanisms: the precipitation storms are less controlled by large-scale weather
systems (dynamically driven) but more by local instability due to solar heating (thermodynamically driven) during
the post-monsoon and break periods.


