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ABSTRACT

A Bayesian inversion method is introduced for retrieving the fraction of ground flashes in a set of N
lightning observed by a satellite lightning imager (such as the Geostationary Lightning Mapper, GLM).
An “exponential model” is applied as a physically reasonable constraint to describe the measured
lightning optical parameter distributions. Population statistics (i.e., the mean and variance) are invoked to
add additional congtraints to the retrieval process. The Maximum A Posteriori (MAP) solution is
employed. The approach is tested by performing simulated retrievals, and retrieval error statistics are
provided. The approach isfeasible for N > 2000, and retrieval errors decrease as N isincreased.
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1. INTRODUCTION 4. GROUND FLASH FRACTION RETRIEVAL ERRORS FROM SIMULATIONS
A constrained mixed exponential distribution model and a Bayesian inversion method are Introduced for | To test the retrieval method, lightning sources were simulated; the known ground flash fraction was

retrieving the fraction of ground flashes In a set of flashes observed by the future Geostationary Lightning compared to the retrieved value. A few examples of retrieval errors are shown in Figure 2 for N=2000.
Mapper (GLM); the method can also be applied to low Earth orbiting lightning imagers. The approach is tested
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to the left (each bin has N >2000), the
following stats were obtained:

3. RETRIEVAL METHOD
For a mixture of ground and cloud flashes, one can consider a superposition of exponential distributions. This
gives, In general, the following Mixed Exponential Distribution Model, and Bayesian Inversion scheme:

Mean Alpha =0.151

Std Dev. Of Alpha = 0.081
Max Alpha = 0.739

Min Alpha = 0.019

Mixed Exponential Distribution Model Bayesian Inversion
Basic Definitions:

x = Maximum Group Area (MGA) 1n a flash Bayes' Law:
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