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Abstract

Tropical convective cloud has been observed to contain three cloud modes. Cumulus congestus
clouds between cumulus and deep convection plays an important role in the transition from shallow
to deep convection. Many related studies have improved the understanding of cumulus congestus, but
there is still lack of clear and objective definition of its cloud top height.

Stereo-photogrammetry is a technique that uses two cameras to measure the position of an object
in three-dimensional coordinates. In addition to its high spatial and temporal resolution, this observing
technique is very helpful for observing rainless or rapidly changing convection. This research uses
this technique to set up two automated cameras at Taoyuan coastal toward mountian, and use the
mountains and stars in the image to obtain the azimuth and elevation to calculate cloud top height of
afternoon convection in northern Taiwan from June to September 2017. Five of the most complete
and clearest cases are selected to analysis. And analyzes the vertical velocity, vertical acceleration
and cloud top width of each altitude level to find the difference between cumulus congestus and deep
convection.

The results indicate that there is no obviously stable layer. When convective cloud develops
upwards, the vertical acceleration will decelerate with height and suddenly increase until it reaching
8-9 km, and then keep decelerate with height; the width of cloud top is exactly the opposite of the
acceleration change with height; the vertical velocity tends to increase steadily with height below 8-

9 km.

Key Words : cumulus congestus, afternoon convection, stereo-photogrammetry, cloud top height,

vertical velocity, doi: 10.3966/025400022020124802002
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