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Research and development of real-time Short-term heavy rainfall warning
system
Liao, Hsin-Hao, Lin, Chung-Yi, Yu, Yi-Chiang
Meteorology Division
National Science and Technology Center for Disaster Reduction
Abstract

This research uses the lightning data from Center Weather Bureau and 10 weather radar data in Taiwan
to develop a real-time heavy rainfall warning system. The lightning and reflectivity analysis data shows
that the happening and frequency of Intra-Cloud lightning are all ahead of Cloud to Ground lightning. When
the convection system becomes mature, there are lightning jumps in Intra-Cloud lightning. After 10-20
minutes the Cloud to Ground lightning starts to grow rapidly.

According to needs of disaster and warning, we define the reflectivity threshold as 40 dBZ coupled
with lightning density to determine four strong rainfall warning indexes. In the heavy rainfall event, the
results show that (1) warning area is consistent with maximum rainfall area, (2) the correlation coefficient
between lightning density and reflectivity could be more than 0.7. When the alert level is more dangerous,
the observed rainfall is going to be higher. The variation of waring value is similar to the tendency of
observation rainfall. This study can provide valuable information for disaster prevention and reduction in
operational use.

Key word: Lightning Jump, Radar Reflectivity, Short-term Heavy Rainfall Warning System



