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A preliminary study on using
long-range S-band weather radar to perform rapid scan for
monitoring the development of rainstorms and tropical cyclones

KONG Wai
Hong Kong Observtory

Abstract

The Hong Kong Observatory configured the Tai Mo Shan Weather Radar
(TMSWR) to carry out rapid scan experiments in the rain season of 2017.
1-minute low-elevation scan by TMSWR and 6-minute volume scan by Tate's
Cairn Weather Radar (TCWR) were performed for monitoring development of
rainstorms and tropical cyclones in the vicinity of Hong Kong. TMSWR rapid
scan enabled early reception of low-level radar data by 5 to 10 minutes and 6
times higher update frequency of radar imageries compared with the
conventional 6-minute volume scan. Formation and evolution of rainstorms
could thus be closely and continuously monitored which might enhance the
capabilities of weather monitoring, nowecasting and numerical weather
prediction.

This paper introduces the scanning strategy of TMSWR rapid scan experiments
and summaries the preliminary observations made based on several rainstorm
cases and Tropical Cyclone Hato in 2017. Potential applications of rapid scan
operation will also be discussed. Initial analysis results showed that rapid scan
could monitor more effectively the formation and dissipation of small-scale and
short-lived weather systems such as downburst, mesocyclone and low-level
convergence, etc., thereby enhancing the understanding of rainstorms’
precipitation mechanisms. In addition, rapid scan imageries depicted more
clearly variation of the rotation speed of Hato's spiral rain bands around its
centre, facilitating diagnosis of Hato’s rapid intensification.
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