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LMA-GLM Flash Comparison

® Are both systems seeing the same lightning?
® What is the detection efficiency of GLM?

® What flashes does GLM miss!?

® Are the GLM flashes accurately located?

® VWhat is the GLM false alarm rate



Small Storm
in Florida
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KSC LMA on 01 May 2017
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Detection

Efficiency for
Entire Storm

Compare all flashes in this
region

LMA detected 383 flashes
Large - 223
Medium - 42

Small - 84
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Detection
Efficiency for
Entire Storm

GLM works very well on these
storms

® GLM detected 88% of LMA
flashes with more than 75
sources - 223 in total

® False alarm rate is 10%
® DE for medium flashes 57%

® DE for small flashes 25%
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number of flaehes

number of flaehes

Flash location agreement after correcting for offsets is
better than about 5 km

Detection Efficiency — Histogram of flash separations Detection Efficiency — Histogram of flash latitudinal separations
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May 9 Storm over
Colorado

® |arge storm system over
North-East Colorado

® ER2 over flight
® High flash rate
® 486 flashes per minute

® |nverted charge structure in
some storms
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Add GLM Data

Overall GLM detection

efficiency 51% (LMA Flashes
with more than 75 sources)

/9% DE for very large LMA
flashes (more then 600
sources)

14 % False alarm rate
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GLM and FEGS
data

In this region only the high

altitude flashes are seen by
either GLM or FEGS

DE drops to 10%

Many of missed flashes are
detected by NLDN as CGs

Mtituda (km)

Attitude (km)

LI ey o0 T T T T 7T
cate . . ':'_-v"
e et e .

. - . .

T
b
AR . . . -
e o o
o ) g II.-. . .
P " TR . Lol
= I .
R e i
FRE 7 . o
LR, P
R Wt e T
o 3 5 i
7R EL e S E
R e . .
LR P e, N R
R AR .
v et
o A Py np o -
;' 1 g Rt~ R

Narth—South dietance (km)

20

15

1¢

28

15

10

<H
L&)

SLO: KL B (R B B B B B B I B

[
=]
g

]
n

L l '1.:‘.'*.:\"
. l.*'

20

0C:10:40

08:11:30

I |

L | pl:)! H

LECH IS0 T R

LeREe] I

dh

SR T 3

#5

+

+Ht +

."l.l:'l'l‘lllllll..!._l

100

T

<
<>

R

l#.

+[2
o

F .
D -
o . - -~ N
.' P —
+  H# 1 e
P N P A
N . |25 5
TR ™ RN s -
. S L f~.‘.-‘(:-. .

e T R T 1l
A R} o e S R ]
ot N : *f-’ REN TR e

i - N7 = -

PR As . -

ks H I i v -
R ER 3 f S S i

. SRS wt
1 R ‘-_<'> o .

- AP LY
- . -
4 - .
= zre RO 8 -
0 :\:}'f M
| T -
2 -
=
e
4

BS 98

9

East—West distance {(km}

LI B B R B

) CO LMA Sl 0% Ma}r 201? ) -
= T T T T | T | v = Vi1 i . i
: +} m t kI
3 ll \Iillluil!l !i 'il ||I!!“! !Illlu EI "\ NI l n’n !Eft'l :
- crgs e & . S iNes i h N TR i) Lar Bl &b .ir iy I HTI RS .
e S W At it a MEAER 1om mac ala P .

00:12:2CG

15

34505 pts

1

alt—histogram

T oy [ 1 ¥ o7

404

Rl T L} L} l T T L}

IllllIIIlIIIIIOIIIllIIIIIII

Sltitude (km)

=
=



Individual Flashes

® /oomed in in time

® GLM only sees the high
altitude flashes

® FEGS see one low flash just
below the aircraft
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Southern storm

FEGS and GLM data
FEGS sees more flashes

LMA sees many smaller
flashes

FEGS intensity decreases as
it goes north

Many NLDN detections
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Zoom into one

Small Flash

Only 26 LMA sources
lasts about 100 ms

Detected by both FEGS and
GLM

Hight altitude flash
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Zoom into FEGS
data in northern

storm

® FEGS data Blue diamonds
and pluses joined with line

® FEGS sees many more
flashes than GLM

® Plots include offsets
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Zoom into a large
Flash

® This flash was seen by both
FEGS and GLM

® ER2 was about 25 km east of
most of the GLM observed
events

® This flash was at higher
altitudes than others in this
period
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