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% Simulated Source and Flash Detection EfficienciesUsing a New Interactive Tool

Vanna C. Chmielewski, Eric C. Bruning; Atmospheric Science Group, Texas Tech University

Goal General Results Network Testing

Develop a tool to better understand the variable performance of any Lightning Mapping - Largest errors and variability are in the vertical. Sources at heights along the plane of the Station Spacing
Array (LMA) by simulating solutions given the noise floor at each station. network have a large positive bias in solution location. Sources above have a smaller,

negative bias.
- Variability of solution locations increases more rapidly with distance than location bias.
Methods . Source detection efficiency decreases quickly with range while flash detection efficiency ‘ ‘ ‘
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decreases at a slower rate.

- The station thresholds determine the performance of a network on any given day.
Best performance can be offset from the center of the network based on the individual
receiver thresholds.

- Emitting sources placed on grid with 5 km horizontal, 0.5 km vertical spacing.
- Each source was randomly assigned the maximum of 2000 samples (from assuming a
80 us timing window and 25 MHz digitizer) of a P distribution to approximate the
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power distribution in ThOmaS et al.’ 2001 . Far ﬁeld propagation and free Space IOSS Were SOUC.e emission POWEr over station threShOIdS needed for d S|X station solution USing d Uniform network with grld
spacings of 12, 24 and 48 km respectively. Note the decrease in needed source power (more sensitivity) near the net-
assumed. work in the small spacing example

- Propagated source from each location to all receivers. Range (km) | Radial (degrees) Altitude (km)

e - m0.3 P 0.005 N 1
- Gaussian timing error (0=23 ns from WTLMA analysis) added to each retrieval. . \% I I I Additional Stations
. Set threshold for each station using observed noise floor, each station only contributed o
if the received power was larger than the station threshold. 0 Lo 16,000 lo Error Shape Detection Efﬁciency
- Variable number of stations required to retrieve a signal for the source to be considered. g T
« Used 17 months (29,899 flashes) of WTLMA observations over the network to find the per- Z \ \ \ ” -
centage of flashes with a given number of points and therefore minimum source detec- i (4, P I_Ol005 e j I_1 e -

N
o

Source Detection Efficiency
Improvement Ratio

tion efficiency needed for a given flash detection efficiency.
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istribution used in model: A) Relative frequency of simulated powers (in dBW) assigned to source points, as described in text. B) Per- . 120 % % E 0.6 o B
centage of the 29,899 analyzed flashes within 20 km of the WTLMA from January 2012-May 2013 by the number of points Sm$ ‘ 140 < 4 e - 0.4 § 98
grouped into a flash. C) Percentage of observed flashes of at least ten points (y-axis) which would be detected at a given source de- 130 S 0.2 =2 92 >
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Confidence interval ellipse visualization - More intuitive display of errors and distortion of flash detection efficiency as compared to the source line of sight. Above: Estimated flash detection efficiency using
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Program available at https://github.com/vbalderdash/LMAsimulation




