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Disclaimer:

»  Each of the ground-based networks has
strengths and weaknesses in terms of

detection efficiency and location
accuracy, types of lightning detected,
and areal coverage, this paper does not
attempt to quantify or explain any
differences between these networks.

The networks are continuously evolving,
and our analysis describes performarnce
during fixed periods of time, so caution
must be taken when interpreting results.
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Motivation and Objectives

= Motivation

= Although the expansion and improvement of long-range lightning
datasets have increased their applicability, these applications *
require knowledge of network detection capabilities. =
= |mproved knowledge of relationships between satellite and ground-
based lightning datasets will allow researchers, algorithm developers, 'r
and operational users to better prepare for the spatial and temporal _, "*
coverageof the upcoming GOES-R GLM. I
= Objective
= Document the present ground-based network (GBN) performance and .:':-
illustrate how it varies in space and time. Improved understanding of P, ‘
GBN detection capabilities will enhance their use in weather research -
and operations.
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Domain and Data

- = Domain
5 .« ~38°Nto~38°5

= Prime Meridianto -180°W

» Datasets
TRMM/LIS Flashes

= Group times and locations

ENTLN Strokes

= Originally examined flashes

GLD360 Strokes
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WWLLN Strokes

» Reduced domain (only to 25° S)
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WWLLN DE (%)

Multiplicity 1.60



. White grid cells indicate where fewer
than 15 LIS flashes occurred

W. Hemisphere 216 28.0 31.4

N. America

Oceans
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Daily ENTLN DE (Western Hemisphere)
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. Matched LIS/ENTLN Flash Distributions

Year (Stroke Count) ENTLN CG ENTLNIC ENTLN CG ENTLNIC NoENTLN  No ENTLN
NLDN CG NLDN CG No NLDN No NLDN No NLDN NLDN CG

3YRS (351542) 17.0% 20.7% E1% 26.1% 24.0% 41%

LIS Characteristics
Duration (ms) 24.0 21.8 18.3 11.86 5.1 12.2

Area (km?2) 428.4 293.2 288.8 230.2 197.3 316.0
MNEG (count) 14.9 2.8 9.6 7.7 6.8 11.0
MGA (km?) 378.4 251.9 249.3 200.4 176.1 282.9

= NLDN data helps characterize flash type (CG vs. IC), allowing investigation of
the LIS characteristics of IC and CG flashes

= The ENTLN detects the strongest LIS flashes, and the LIS characteristics also
~  indicate that CG flashes transfer more charge than IC flashes

= MNEG = Maximum Number of Events per Group
= MGA = Maximum Group Area

Rudlosky (2015) J. Operational Meteor:
Q= e ‘- , "'51!E§~. g




Year (Stroke Count)

2012 (118958)

3YRS (351542)

Confirmed CG AmbiguousIC Ambiguous CG ConfirmedIC Unmatched Only NLDN

ENTLNCG
NLDN CG

ENTLNIC
NLDN CG

17.4%

20.7%

)
)
>
)
c
o
S
o
o
[
®
3]
c
g
B
5
3]
3]
o

ENTLNCG ENTLNIC No ENTLN  No ENTLN
No NLDN No NLDN No NLDN NLDN CG

104% 27.4% 22.9% 2.6%

81% 26.1% 24.0% 4.1%

NLDN Estimated Peak Current (kA) for Matched LIS Flashes

m Confirmed CG (59694) B Ambiguous IC (72835)
EOnly NLDN (14544) m Al NLDN (147073)

-50 to -25

Estimated Peak Current (kA)




W.Hemisphere 20.4 24.4 22.1
N. America 335 355 474
Oceans 26.6 306 23.2

Relative DE (%)
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North America GLD360 Daily Relative DE (%)

——Relative DE (%)
—60-day Moving Average

W. Hemisphere GLD360 Daily Relative DE (%)

—Relative DE (%)
—60-day Moving Average
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= 2013 ENTLN Relative DE (%)
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- Summary

= WWLLN detected 17.3% of all LIS flashes over the oceans during 2009-12,
with most oceanic grid cells having relative DE values above 15%.




= The ENTLN and GLD360 had large regions of relative DE greater than 30%,
with no clear contrast between land and ocean.




= The GBNs detect the strongest LIS flashes, and the LIS characteristics
indicate that CG flashes transfer more charge than IC flashes
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- Summary

= ©67.2% of the Ambiguous IC flashes have NLDN estimated peak currents in
the ambiguous weak +CG range (O-15 kA)




= Improved ENTLN performance likely reflects the implementation of new
waveform processing algorithms, the addition of sensors, and the
incorporation of waveforms from WWLLN (beginning in December 2011).




= Despite the variability, each network appears to provide the coverage

necessary for many meteorological applications on many different scales.
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Summary

WWLLN detected 17.3% of all LIS flashes over the oceans (2009-12), with
most oceanic grid cells having relative DE values above 15%.

The ENTLN and GLD360 had large regions of relative DE greater than 25%,
with no clear contrast between land and ocean.

The GBNs detect the strongest LIS flashes, and the LIS characteristics
indicate that CG flashes transfer more charge than IC flashes

67.2% of the Ambiguous IC flashes have NLDN estimated peak currents in
the ambiguous weak +CG range (O-15 kA)

Improved ENTLN performance likely reflects the implementation of new
waveform processing algorithms, the addition of sensors, and the
incorporation of waveforms from WWLLN (beginning in December 201 1).

Despite the variability, each network appears to provide the coverage
necessary for many meteorological applications on many different scales.
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