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REMOTE SENSING OF ARTIFICIALLY TRIGGERED LIGHTNING WITH
GROUND-BASED MICROWAVE RADIOMETER
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Abstract: In order to study the characteristics of microwave thermal radiation produced by lightning, we
used ground-based microwave radiometer to carry out 4-year observation experiments at the Guangzhou
Field Experiment Site for Lightning Research and Testing since the early summer of 2016. According to
the general characteristics of lightning heating effect, the observation scheme and the lightning observation
mode are established. The results show that the ground-based microwave radiometer has the ability to
respond to the lightning heating effect. From 2017 to 2019, the radiometer has successfully captured 30
artificially triggered lightning events, the observation efficiency has increased year by year, with an
average of 71.4 %, and the maximum amplitude of microwave brightness temperature pulse can reach
about 125K. Based on the lightning current data of 28 triggered lightning events, the correlation between
the brightness temperature pulse amplitude and the lightning current integral value is analyzed, and there
may be an exponential relationship between the maximum brightness temperature pulse amplitude and the
total current action integral. Based on the observational data of brightness temperature, the duration of
lightning heating effect is estimated to be about 0.5s on average. It is found that the lightning heating
effect duration of 25 triggered lightning events is consistent with the change of lightning current duration,

and the correlation coefficient is about 0.73.

Key words: ground-based microwave radiometer; artificially triggered lightning; lightning heating effect;

brightness temperature pulse; lightning current integral value



