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rundamental  YAHuntsville
question for

scientific studies
with LIS/GLM:

What part of the
lightning process
does LIS/GLM “see™?
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What ground
measurements are
best correlated with

LIS/GLM groups? _— | ~
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F1G. 8. Waveforms for a multiple stroke CG flash at 0453:02 UTC,
visually confirmed at the mobile laboratory beneath the storm. The
plots are of uncalibrated amplitudes for the optical pulse sensor F1G. 10. Waveforms for a visually confirmed multiple stroke flash

(OPSH), the slow antenna (SAHI), and the quasi-fast antenna also at 0433:41 UTC. The plots are as indicated in Fig. 8.
(FAHI).
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FI1G. 9. Waveforms for a visually confirmed multiple stroke flash F1G. 11. Waveforms for an intracloud flash at 0453:02 UTC.
at 0433:41 UTC. The plots are as indicated in Fig. 8. SL denotes the The plots are as indicated in Fig. 8.
stepped leader pulse.

Goodman et al., 1988
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F1G. 8. Waveforms for a multiple stroke CG flash at 0453:02 UTC,
visually confirmed at the mobile_ laboratory bcncal_h the storm. The
plots are of uncalibrated amplitudes for the optical pulse sensor FI1G. 10. Waveforms for a visually confirmed multiple stroke flash

ES:}S{?)). the slow antenna (SAHI), and the quasi-fast antenna also at 0433:41 UTC. The plots are as indicated in Fig. 8.
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FI1G. 9. Waveforms for a visually confirmed multiple stroke flash FIG. 11. Waveforms for an intracloud flash at 0453:02 UTC.
at 0433:41 UTC. The plots are as indicated in Fig. 8. SL denotes the The plots are as indicated in Fig. 8.
stepped leader pulse.

Goodman et al., 1988

We already know efield and optical are highly correlated!
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LIS (and by extension, GLM)
does not
detect flashes...




LIS is an optical event detector
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LIS is an optical event detector

These events can be classified into
groups and flashes.
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LIS is an optical event detector

These events can be classified into
groups and flashes.

Validation of LIS/GLM measurements
should use instruments sensitive to the part of the lightning
discharge which produces optical emission
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HAMMA NALMA

Huntsville Alabama Marx Meter Array North Alabama Lightning Mapping Array
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HAMMA NALMA

Huntsville Alabama Marx Meter Array North Alabama Lightning Mapping Array
Wideband ~1Hz-500kHz Narrowband VHF ~80 MHz
Sample Rate: TMHz Sample Rate: 20MHz
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HAMMA

Huntsville Alabama Marx Meter Array

Wideband ~1Hz-500kHz
Sample Rate: 1MHz

Can identify polarity/type of discharge
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Voltage (V)

0.2 0.4 0.6
Seconds; Reference time of origin: 18054.400000

Altitude (km)

NALMA

North Alabama Lightning Mapping Array

Narrowband VHF ~80 MHz
Sample Rate: 20MHz

Provides accurate “maps” of lightning

0.2 0.4 0.6
Seconds; Reference time of origin: 18054.400000
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HAMMA NALMA

Huntsville Alabama Marx Meter Array North Alabama Lightning Mapping Array
Wideband ~1Hz-500kHz Narrowband VHF ~80 MHz
Sample Rate: TMHz Sample Rate: 20MHz

Can identify polarity/type of discharge Provides accurate “maps” of lightning

Voltage (V)

Both arrays can
locate sources via
time-of-arrival;
HAMMA can also
provide energetic
information
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Warning deep dive ahead....
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Although each flash has
~same number of LMA
sources, the “north” flash
IS much brighter....
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Efield suggests this stroke Is
highly branched!
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Since LIS/GLM does not detect “flashes,”
we must find a way to validate what
LIS/GLM does detect.
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Since LIS/GLM does not detect “flashes,”
we must find a way to validate what
LIS/GLM does detect.

Clearly, electric field measurements are
better correlated to these opfical events...
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Since LIS/GLM does not detect “flashes,”
we must find a way to validate what
LIS/GLM does detect.

Clearly, electric field measurements are
better correlated to these opfical events...

and even suggest what features LIS
can successfully detect!
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LIS Group Detection Efficency of NLDN Cloud-to—Ground Strokes

Surface from the
“deep dive”....

o
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LIS Group Detection Efficency of NLDN Cloud-to—Ground Strokes

Surface from the
“deep dive”....
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Number of Strokes per Bin
Detection Efficiency

LIS Group Detection Efficency of NLDN Cloud-to—Ground Strokes 300 2200 ~100 0 100

NLDN Peak Current, 5 kA Bins
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How often does LIS detect a
return stroke...
on a large scale?

Detection Efficiency
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Absolute Value NLDN Peak Current, 5 kA Bins
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LIS Group Detection Efficency of NLDN Cloud-to—Ground Strokes
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LIS Group Detection Efficency of NLDN Cloud-to—Ground Strokes

o
o

o
o

Detection Efficiency

=
m
S
)
o
n
O
'
(@)
-
)
w
—
(@)
| .
)
0
S
=)
Z

100 200 300
Absolute Value NLDN Peak Current, 5 kA Bins

Wednesday, September 19, 2012



Range Distance Between NLDN Cloud-to—Ground Stroke Location and Closest LIS Event Location
\ \ \ \ \ \

Binsize: 5 km

LIS group locations
are ~2 pixels from
NLDN strokes...

Median: 8.41 km

Histogram Density

Distance (km
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\ \ \

Binsize: 2 ms
Mean: -2.11 ms
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Range Distance Between NLDN Cloud-to—Ground Stroke Location and Closest LIS Event Location
\ \ \ \ \ \

Binsize: 5 km

pear: 15k LIS group locations
are ~2 pixels from
NLDN strokes...

Histogram Density

Distance (km

Time Difference Between NLDN Stroke Time And Closest LIS Group Time
\ \ \

Binsize: 2 ms
Mean: -2.11 ms
Median: -2.32 ms

Histogram Density

and occur within
two frames of the
NLDN stroke!

0
Time (ms)
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Is there anything else we can do at the
ground?
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Still going...
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Funda_mental UAHuntsville
question for

scientific studies
with LIS/GLM:

What part of the
lightning process
does LIS/GLM “see™?

Fundamental
question for
validation
of LIS/GLM:
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What ground
measurements are
best correlated with

LIS/GLM groups? _— | ~



