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The National Lightning Detection Network

Consists of an array of ground based sensors that

cover the continental US and record the amplitude, location,
and timing of lightning strikes. Using these data, we investigate
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Storm Tracking in the Southwest using 2D Lightning Fields (H43C-1444)
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Point Process Modelling
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randomly varying rate of occurrence:
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We construct a parametric form of the stochastic intensity:
1 ||x — Y;(9)I|°

The most common point process model is the Poisson
process. Lightning strikes constitute a space-time Poisson
process if the number of strikes in disjoint time and space
Intervals are independent and have a Poisson distribution.
This independent increment assumption does not hold,
because lightning strikes are strongly “clustered”.

Our models build on Cox process models, which are
conditional Poisson models in that the rate of occurrence
IS not a deterministic function of space and time, but a
random process, termed the stochastic intensity.

We model CG N;;(t, A) (number of CG strikes during [0, t]
in domain A on day j of year i) as a Cox process with

M
60 = ) gl Y(0.20)6)1U; <t <V

1
glx, Y (t),Z;(t) | 6) = I;(t) - exp{
Yy (2m)2

where 6 is a vector of unknown parameters, y represents the
effective radius of influence of a storm and peak intensity is given by:

Ii(t) = a X [Z(t) — pB]

and Z;(t) Is a vector characterizing convective intensity, such as max
reflectivity. We estimate the parameters («a, 3, y), by minimizing the
difference between counts and integrated rate of occurrence:

Nij(t,A) = Aij(t,A)

g at time of storm peak with lighting strike overlay
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