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Development and application of lightweight imaging cloud particle

detector
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(1. College of Meteorology and Oceanography National University of Defense Technology, Changsha 410073,
Hunan, China; 2. High Impact Weather Key Laboratory of CMA, Changsha 410073, Hunan, China)
Abstract: The accurate acquisition of in situ particle detection information in clouds is important
in revealing the physical mechanism of cloud precipitation formation, improving the
parameterization scheme of numerical weather prediction models, and evaluating the seeding
effect of weather modification. However, the existing cloud particle in situ detectors are generally
expensive, high-power consumption, large volume and other shortcomings, which cannot meet the
needs of the current scientific research and business for fine observation of cloud parameters. To
make up for the shortcomings of existing cloud particle in-situ detection instruments, a cloud

particle measurement method using forward scattered light imaging of particles is proposed in this
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study. A prototype of lightweight Imaging cloud particle sensor (I-CPS), which can be mounted
on sounding balloons or unmanned aerial vehicles, is also developed. On this basis, sensors such
as water vapor measuring instrument, radiosonde and GPS positioning module are coupled to form
a combined radiosonde, which can accurately and synchronously obtain macro and micro in-situ
parameters in the cloud. The instrument is expected to provide an important tool for scientific
observation of cloud precipitation physics.

Keywords: In situ measurement; cloud particle detector; scattered light imaging; light weight;

combined radiosonde
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