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Adapted from (RAKOV; UMAN, 2003)
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Various processes comprising a negative cloud-to-
ground lightning flash.
Adapted from (UMAN, 1987)
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Methodology

Extreme Ultraviolet and X-
Ray Irradiance Sensor (EXIS)

Space Environmen t
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The lightning data recorded at ground level was compared against GLM group
data (optical energy in Joules).
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Geostationary Lightning Mapper (GLM)

Geostationary Lightning
Mapper (GLM)

Near uniform spatial
resolution 8 km nadir, 14 km

edge fov; g [ Groups Intended to Track Strokes
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and night;

Single band 777.4 nm; =
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Plan View
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Results and
Discussion
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Results and discussion

Detection of return-strokes by the GLM
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Contents lists available at ScienceDirect

Electric Power Systems Research

journal homepage: www.elsevier.com/locate/epsr

Processes in negative and positive CG lightning flashes detected from space
by GLM

Adonis F.R. Leal »", Vladimir A. Rakov*

? New Mexico Institute of Mining and Technology, 801 Leray Place, Socorro 87801, United States

Statistics on the number of GLM groups per return stroke for -CG and +CG flashes.

Min Max Mean SD

-CG 1 8 1.6 1.2
+CG 1 85 15.8 19
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LMA - Efield - GLM 2023,8,22,5,4,35,640160
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Design of an instrument to perform simultaneous multi-band optical and radio observations of lightning
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1 — Department of Physics and Langmuir Lab, New Mexico Tech, Socorro, NM

2 — US Air Force Academy, Colorado Springs, CO

3 — Department of Physics, University of New Hampshire, Durham, NH
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Milliseconds after 00:16:37.051on 07/22/2023
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Design of an instrument to perform simultaneous multi-band optical and radio observations of lightning

/ Jacob Wemhoner', A. F. R. Leal', ). G. Pantuso’, . L. da Silva', B. Smith', R. G. Sonnenfeld', M.G. McHarg?, N.Y. Liv®, S. Bandara' m
LANGMUIR

1 — Department of Physics and Langmuir Lab, New Mexico Tech, Socorro, NM

LABORATORY A #~uy 2 — US Air Force Academ i W/
- y, Colorado Springs, CO Poster #:
/ r\\?U23 3 — Department of Physics, University of New Hampshire, Durham, NH m?r NE MEKICO TECH
FOR ATMOSPHERIC RESEARCH Sam Franciscs, CA A Cnline Evenprs pa ysIGs, P ' AET1B-2424 SCIENCE « ENGINEERING « RESEARCH UNIVERSITY
| |
3
L - 4 .- i 10 "Q
10000 - .n,m‘."’"".'"“""’" ' : =
E 8000 { 8" i : £
4 g . F 10
g . ‘e PRy o “ R T “ovem ,,, XN .'.: T TS . .' . ¢ E"‘
= 6000 .I;_',‘. R I 5 2
= P =2
4000 1 l N b] P10t =

S: 0 = — e +
[mm]
= % Photometer
;‘3; = Strike 1: -35.1 kA | 5.0 km | CG h2 : ;T;;T:fenr?naa E 'fl e I d
—1I5|J —].IDIJ —5lJ IIZI 100
Milliseconds after 22:32:50. 825 on 07/25/2023 G L M
[ |
5 0004 T 13
'%“ é 0.003 — ::::.dband
52 0o GLM Group Energy: 145 1 i
= o i
S = 0.001
",5' o
= 0. “ 0
o=

}.

LANGMUIR%LABORATORY

NEW MEXICO TECH FOR ATMO ERIC RESEARCH

SCIENCE « ENGINEERING « RESEARCH UNIVERSITY




Future goals

e How the clouds interferer on GLM detection?

GLM

Photometer
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Future goals

e How the clouds interferer on GLM detection?

* Is possible to 1dentify different types of lightning from space?

remote sensin N
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Article
Performance Analysis of Artificial Intelligence Approaches for
LEMP Classification

Adonis F. R. Leal 2*[), Gabriel A. V. S. Ferreira 2 and Wendler L. N. Matos 2

Langmuir Laboratory and Physics Department, New Mexico Institute of Mining and Technology,
801 Leroy Place, Socorro, NM 87801, USA

Graduate Program in Electrical Engineering, Federal University of Para, Belem 66075110, Brazil;
gabriel santos ferreira@itec.ufpa br (G.A V.S F); wendler matos@itec.ufpa.br (WL.N.M.)
Correspondence: adonis.leal@nmt.edu
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LDWSS locations
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25,901 LEMP records

LIGHTNING TYPE
Negative Cloud-to-Ground (-CG)
Positive Cloud-to-Greund (+CG)

Negative Compact Intracloud (-CID)
Positive Compact Intracloud (+CID)
Ordinary Intracloud flashes (1C)

MACHINE LEARNING ALGORITMS
SVM (Support Vector Machine)
MLP (Multi-Layer Perceptron)

FCN (Fully Convolutional Network)
ResNet (Residual Neural Network)

Different time windows  Different noise levels
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Future goals

* How the clouds interferer on GLM detection?
* Is possible to 1dentify different types of lightning from space?

* Is there specific lightning processes that are more likely to be detected from space?
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Thank You!

Questions?

adonis.leal@nmt.edu
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