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Abstract. 

A Bayesian inversion method was previously introduced for retrieving the fraction of ground flashes in a 

set of flashes observed from a (low earth orbiting or geostationary) satellite lightning imager. The method 

employed a constrained mixed exponential distribution model to describe the lightning optical 

measurements. To obtain the optimum model parameters, a scalar function was minimized by a numerical 

method. In order to improve this optimization, we introduce a Grobner basis solution to obtain analytic 

representations of the model parameters that serve as a refined initialization scheme to the numerical 

optimization. Using the Grobner basis, we show that there are exactly 2 solutions involving the first 3 

moments of the (exponentially distributed) data. When the mean of the ground flash optical characteristic 

(e.g., such as the Maximum Group Area, MGA) is larger than that for cloud flashes, then a unique 

solution can be obtained. 
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