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Identification of Generation/Driving Mechanisms of Upper-Atmospheric Discharges
and Global Electric Circuit Using Satellite Data and Numerical Simulation
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The main objectives of this research are (1) to identify the generation
mechanism of the horizontal distribution of sprites, and (2) to estimate the Z-value (occurrence
ratio of intra-cloud to cloud-to-ground discharges) and to evaluate the contribution of the global
lightning activities to the global electrical circuit (GEC) as the electrical current generator.
For these purposes, JEM-GLIMS optical data, ground-based lightning and atmospheric electric field
data are analyzed. From the JEM-GLIMS and ground-based lightning data, the
latitudinal/seasonal/regional dependences of the Z-value are quantitatively and first estimated in
the world. In addition, the 3-dimensional GEC model with the spatial and temporal resolution of 0.
2x0.2 deg and 5 min in the 0-80km altitude range is newly developed. The quantitative comparison
between the model results and observational data revealed that the global lightning activities
contribute only ~20% of the total electrical current to the GEC.
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