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During this project, we carried out winter lightning observations focusing
on upward lightning flashes from windmills using the 3-D lightning mapping system FALMA. The main
achievements are as follows. (1) Velocities, electric field change characteristics and triggering
mechanisms of upward negative leaders are clarified. (2) Positive upward lightning flashes are often

triggered by a special type of strong negative cloud-to-ground lightning, and this special type of
lightning has extremely short channel and is identified for the first time in winter thunderstorms.
(3) About the positive cloud-to-ground lightning, which is the main cause of negative upward
lightning, we investigated those positive flashes containing multiple return strokes and made it
clear how multiple positive strokes can be produced in the same positive cloud-to-ground flash.
Furthermore, we also made lightning observation in summer and made many new findings on various
types of lightning discharges.
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FALMA - Fast Antenna Lightning Mapping Array
https://wwl.gifu-u.ac.jp/~Irg/falma.html




