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Convection and Turbulence
The severe turbulence event in August 9, 2013 over the South
China Sea as example

Shui-Shang Chi*?  Chin-Hwang Liu®
! Department of Atmospheric Sciences, Chinese Culture University, Taipei, Taiwan
2 Center for General Education, Aletheia University, Taipei, Taiwan

Abstract

A severe turbulence event in August 9, 2013 over the South China Sea as example is to be explored to understand
the relationship between convection and turbulence. Half-hourly MTSAT infrared imageries, convectional surface and
upper air observations and Aircraft observations of Quick Access Recorder (QAR) data are used. The main purposes are
to explore the initiation, intensification and movement of the convection systems which induce the turbulence event. The
relationship between the convection and turbulences is also explored. Results show that the convergence produced by
low pressure trough and cyclonic circulation from the surface to 500 hPa coupled with the speed divergence and diffluent
flow at both 300 and 200 hPa are the favorable synoptic conditions of the mechanism of formation, intensification and
maintenance.

Satellite observations reveal that the formation of turbulence system is due to the interaction under the
downdrafts produced by the collapsing convections which are over its southwest and northeast. Clouds merger and the
interaction of the sounding convections result in the turbulence system intensified westward. Satellite observations
also indicate that the east and west sides of the turbulence system are linear type in east-west orientation and cloud
clusters for over the west side resulted in the MCS propagated westward.

Results also indicate that the strongest convection area over the flight pass is consistent with the strongest wind
speed (15.3 m/s), vertical velocity (-22.9m/s), wind shear hazard factor (F-factor) (0.8), eddy dissipation rate (0.77)
and suddenly lost height about 1164 ft (355). Obviously, the intensity of turbulence and convection is in direct
proportion

Key words: turbulence, downdraft, interaction, merger, eddy dissipation rate, Quick assess recorder
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