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Basic information on lightning and lightning detection

Lightning is a sudden electrostatic discharge between electrically charged regions:

e of acloud (intra-cloud lightning or IC)
e of two clouds (cloud-to-cloud lightning or CC)
* of acloud and the ground (cloud-to-ground lightning or CG)

The radiation produced by an electric discharge within or below a cloud reaches the cloud top after multiple
scattering through the cloud and is detected by lightning imagers in space
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Basic information on lightning and lightning detection

VIS

VHF

LF

VLF

Space
borne

10-20 km

50-300 km

>1000 km

80%-90% of CG+CC+IC 2D mapping and
radiance
GEO/LEO FOV

Optical Transient Detector (OTD, 1995)
Lightning Imaging Sensor

(LIS, 1997)

Geostationary Lightning Mapper (GLM, 2016)
Lightning Imager (LI, end of 2022)

100% of CG+CC+IC Very localized 3D Ebro Lightning Mapping Array (ELMA)

mapping  Suivi de I'Activité Electrique Tridimensionnelle Totale
de I’Atmosphere (SAETTA)
50%-90% of IC+CC Europe coverage e European Cooperation for Lightning Detection
>95% CG (EUCLID)
10%—30% CC+IC Global coverage * Vaisala GLD360
70%—-80% CG * Met Office Leela
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Basic information on lightning and lightning detection

2023-06-07 00:00

VIS Space 80%-90% of
borne

)letector (OTD, 1995)
Sensor

tning Mapper (GLM, 2016)
1, end of 2022)

VHF 10-20 km  100% of CG- )ping Array (ELMA)
ectrique Tridimensionnelle Totale

AETTA)

LF 50-300 km 50%-90% of
>95% CG

tion for Lightning Detection

VLF >1000 km  10%—30% C(
70%—80% C(

LI (Level 0) lightning detections from June 7 to June 11, 2023
over the Red Sea (within the LI East camera)
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LI instrument

Key design feature

Detector
Spatial resolution

Coverage

Spectral band

Integration time (frame rate)
On-board processing
Bandwidth

Latency (timeliness)

Detection efficiency

LI*
1000x1170 (x4) pixels CMOS

4.5 km at Nadir (variable within the FOV; about 8 km over
Europe)

Up to 80 degrees North
777.4 nm with 1.9 nm bandwidth
1ms
Lightning detection and data filtering
30 Mbps (3x3 pixel window for each detection)
1 min

70-90% flash detection efficiency (expected)
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GLM
1372x1300 pixels CCD

8 km (nearly constant; 14 km at FOV edge)

Up to 52 degrees North
777.4 nm with 1 nm bandwidth
2 ms
Lightning detection
7.7 Mbps
20 sec
70-90% flash detection efficiency

*LI is manufactured by Leonardo (ltaly) under the industrial prime
contractor Thales Alenia Space (France) as part of the ESA lead
MTG space segment development

FOV of GLM on GOES-16 (blue) and FOV of the four
7 . . .
cameras of LI (west in yellow, north in green, east in
purple, and south in brown, respectively)
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LI system

LI instrument

Level 1b Level 2
detection and > eve > cve
. processor processor
filtering
ESA and LDO * Design: ESA, EUM, * Design: EUM
and LDO * Operational
* Operational implementation: Thales
implementation: TAS and EUM
and EUM

EUM: EUMETSAT

ESA: European Space Agency
LDO: Leonardo (Italy)

TAS: Thales Alenia Space (France)

MTG LI on-line short course — September 5, 2024 @& EUMETSAT



LI end-to-end Reference Processor (RP)

Simulated Level 0 data

: Simulated Level 1b data

1
\ 1
\ \
\ \
\ \
\ \
N Level 1b N Level 2 Simulated
: eve mulate
Simulated Instrument \\ Y \\ eve 'm
> . > prototype —2p prototype Level 2
scene simulator
processor processor data
Inputs: * Observation geometry * Level 1b background e DT acceptance for Level2
* Modified SEVIRI VIS0.8 * Micro-Vibration radiometric processing processing
background * Radiometric detection * Level 1b DT radiometric * Group computation
e Simulated optical including noise processing e Group filtering
pulses * Real Time Pixel * Level 1b DT on-ground e Flash computation
Processor (RTPP) filtering: * Flash filtering
detection |l pre-processor (sanity  Definition of the Level 2
* Single detection filter checks) products
(SDT) II. jitter reconstruction
* Micro-Vibration filter f”ter.
lll. spatio-temporal
(MVF)

coherency filter
IV. hybrid filter
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LI detection principle (Real Time Pixel Processor)

E::'i:;ion — Background --—- Threshold — Detected Transient
at 777.4 nm — Lightning signal — Lightning signal (DT)
L1y S [ | L
Day Night Time Day Night Time Day Night Time
Typical pixel signal Background removal and Detection (ideal case)
detection threshold computation

Radiation .

Energy — True DT Sources of false transients:

at 777.4 nm — False DT * radiometric noise;

* micro—vibration of the platform;
particle impacts on the focal plane;
Sun glint;

1l i1l I T I ,
Day Night Time

Detection (real case)
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LI data content

Radiation i o~
Energy i - [fue
at 777.4 nm False DT
I T :
Day ! Night Time

Sources of false transients:

* |ocal fluctuations of the radiometric

micro-vibration of the platform;
particle impacts on the focal plane;
Sun glint;
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For each DT the following info is
available:

1. 3x3 window with measurement

2. 3x3 window with the estimated
background measurement

3. location in space (lat/lon) and time
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Simulation input

LI Analysis@mtgtclxsl
File Actions About
I~ e

W LPinput

; : = location of input pulses
, b LB cyan = DTs through Level 0 proc.
e ccin 7 | ' ~ ' green = DTs through Level 1b proc.

orange = DTs in the Level 2 product

State I Reset I Quit
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DTs at Level O RTPP

1 Analysis@migtclxsl
File Actions About

Level 2

SINGLEGROUPRE]
GROUPSRE]
FOOTRE]
TIMECORRRE]
DISTCORRRE]
AVGRELSOBELRE]
ALL

ALLRE|

T = = -\._.-" -

¥ LPinput Patt . E .

I 10 = = - A .

« S 'a e

- = T B et . -

¢ SDTFRE] T Y e " - o

© MVF T -. LR T - .

 MVFRE] . st o

I~ Level 1b . - = -\.-'E L] EE) "\-l..:\.! FE = .
== . -

Gl SR T A LA TR

 HYB o NP i . 1y . -_.-"- o o o -

« HYBRE] N AT . - l_:':'_:_\_-_. s _ O -

C T "I mm L Ll = -_'h .

@ sTC o~ -lE _._:... .-i.__| ..-- . )

 STCRE] . - !

-

P

P

-

-

[

c

el

P

Level 2 Accum
™ AFA .

s

PR L

Frame selection
" Single
+ Aggregate
1 30000 I .-
<- | - |

i _ Rk = location of input pulses

2 S o f sy cyan = DTs through Level 0 proc.
: ool L ey green = DTs through Level 1b proc.
o R orange = DTs in the Level 2 product

C L L RS L e LN

state | Reset | qui |

Save <no message>
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DTs at Level O RTPP

1 Analysis@migtclxsl
File Actions About

T ) 5. R
¥ LPinput . H ) '::.-' - _..-:__:.__
¥ Level 0 ;o o Mg g r o He
« (RTPP! = - = .
 SDTF - ™y =
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€ DISTCORRRE] L - . T 9o l "oy "- - _:2!
¢ AVGRELSOBELRE] | 08— g et &= e S s . . . . L B B a i IR Co R [
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B T ' .- ) epis TNt A e
i i g © R Tmi S k.;::r*_.f.__,:k;_,.-;l.i-: . = Iocatlon of input pulses
L L T T s . A L Sl A ne o ae
o wrg e . LT STAVEL S A
ROl g KT O R o S S | AT a&,}._ 'f., cyan = DTs through Level O proc.

r.,l
-.-

Frame selection o S T A ) '.;' . - -\_.:-.' : a_ — A _'.-_ - |_:\_|.-| . -' _|'! :
AR DRI ELE . : _ gl R ﬁ---.}-g;’;?‘ée- 7 :?'._- 2 green = DTs through Level 1b proc.
€ hgmegte e T EA T AR e : e ENE T Y e o G
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save <no message> state | Reset | qui |
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DTs at Level O RTPP

1 Analysis@migtclxsl
File Actions About

Level 2

SINGLEGROUPRE]
GROUPSRE]
FOOTRE]
TIMECORRRE]
DISTCORRRE]
AVGRELSOBELRE]
ALL

ALLRE|

T = = -\._.-" -

¥ LPinput Patt . E .

I 10 = = - A .

« S 'a e
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¢ SDTFRE] T Y e " - o
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P

Level 2 Accum
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s

PR L

Frame selection
" Single
+ Aggregate
1 30000 I .-
<- | - |

i _ Rk = location of input pulses

2 S o f sy cyan = DTs through Level 0 proc.
: ool L ey green = DTs through Level 1b proc.
o R orange = DTs in the Level 2 product

C L L RS L e LN

state | Reset | qui |

Save <no message>
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DTs at Level 0 SDTF

1 Analysis@migtclxsl
File Actions About
rTr

¥ LPinput
¥ Level 0
 RTPP
155!
¢ SDTFRE
 MVF
 MVFRE)
I~ Level 1b
" PRE

= HYB
 HYBRE]
T

€ JITRE]

[~ Level 2
1~ SINGLEGROUERE]
I~ GROUPSRE]

| FOOTRE]

| TIMECORRRE]

" DISTCORRRE]

" AVGRELSOBELRE]
= ALL

 ALLRE)

Level 2 Accum
™ AFA

P S . R |

= location of input pulses

* cyan = DTs through Level O proc.
. green = DTs through Level 1b proc.
orange = DTs in the Level 2 product

.
Lo - - = - ) -
- L]
: = _ --_:!' & =~ =, Bty ) o e il ot e e el ke S |
state | Reset | qui |

= @ RIS NN TS B 018 02 O 8 i )

Frame selection
" Single
+ Aggregate
1 30000 =
| | "
<- - [
-

Save <no message>
= =
@ = ” G \_‘%

@) @
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DTs at Level 0 SDTF

P U Analysis@mtgtchsl
File Actions About
rTr

¥ LPinput
¥ Level 0
€ RTPP
 SDTF|
¢ SDTFRE
 MVF
 MVFRE)

Micro Vibration Filter (MVF): check the
background gradient

I~ Level 1b

" PRE
. HYB

Sobelgyg = \/Sobelxz + Sobely2

10 -1 1 2 1
Sx=[2 0 -2|, S,=|{0 0 o0

1 0 -1 -1 -2 -1

 HYBRE]
T

« |ITRE]
* STC

¢ STCRE)
[~ Level 2
1~ SINGLEGROUERE]
I~ GROUPSRE]

| FOOTRE]

| TIMECORRRE]

€ DISTCORRRE]
" AVGRELSOBELRE]

= ALL
 ALLRE)

Level 2 Accum
™ AFA

SobelBkg > ThldMVF Z (DTp_Bkgp)
p=19

Lol = location of input pulses
. cyan = DTs through Level O proc.
1 green = DTs through Level 1b proc.
~+ orange = DTs in the Level 2 product

Frame selection
" Single
+ Aggregate

T [so000 | | [

Save <no message>

S]€ &

el P oy gyt e T g ] 2 I P T ./ o L e R N Y

ol g AISYRILAl I3
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DTs at Level 0 SDTF

1 Analysis@migtclxsl
File Actions About
rTr

¥ LPinput
¥ Level 0
 RTPP
155!
¢ SDTFRE
 MVF
 MVFRE)
I~ Level 1b
" PRE

= HYB
 HYBRE]
T

€ JITRE]

[~ Level 2
1~ SINGLEGROUERE]
I~ GROUPSRE]

| FOOTRE]

| TIMECORRRE]

" DISTCORRRE]

" AVGRELSOBELRE]
= ALL

 ALLRE)

Level 2 Accum
™ AFA

P S . R |

= location of input pulses

* cyan = DTs through Level O proc.
. green = DTs through Level 1b proc.
orange = DTs in the Level 2 product

.
Lo - - = - ) -
- L]
: = _ --_:!' & =~ =, Bty ) o e il ot e e el ke S |
state | Reset | qui |

= @ RIS NN TS B 018 02 O 8 i )

Frame selection
" Single
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1 30000 =
| | "
<- - [
-

Save <no message>
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DTs at Level 0 MVF

1 Analysis@migtclxsl
File Actions About
rTr

¥ LPinput
¥ Level 0
 RTPP
 SDTF
 SDTFRE]
& (MVF
 MVFRE)
I~ Level 1b
" PRE

= HYB
 HYBRE]
T

« |ITRE]

[~ Level 2
1~ SINGLEGROUERE]
I~ GROUPSRE]

| FOOTRE]

| TIMECORRRE]

€ DISTCORRRE] __
~ AVGRELSOBELRE] | {
= ALL
 ALLRE)

Level 2 Accum -
™ AFA "

! = location of input pulses
cyan = DTs through Level 0 proc.
green = DTs through Level 1b proc.

Frame selection

e | orange = DTs in the Level 2 product
= - || i it o T oL o T T T T R e L
save <no message> state | Reset | qui |

©
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ozl |N~3
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LI data processing in the end-to-end Reference Processor (RP)

Simulated Level 0 data

: Simulated Level 1b data

1 1
\ 1
\ \
\ \
\ \
{ \
. AN Level 1b AN Level 2 Simulated
Simulated Instrument S
> . > prototype prototype Level 2
scene simulator
processor processor data
Inputs: * Level 1b background DT acceptance for Level2
* Modified SEVIRI VISO.8 radiometric processing processing
background * Level 1b DT radiometric Group computation
e Simulated optical processing Group filtering
pulses * Level 1b DT on-ground Flash computation
filtering: Flash filtering
l.  pre-processor (sanity Definition of the Level 2
checks) products
II. jitter reconstruction
* Micro-Vibration filter f”ter.
lll. spatio-temporal
(MVF) coherency filter
IV. hybrid filter
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DTs to be processed on-ground (Level 0 data)

1 Analysis@migtclxsl
File Actions About
rTr

¥ LPinput
¥ Level 0
 RTPP
 SDTF
 SDTFRE]
& (MVF
 MVFRE)
I~ Level 1b
" PRE

= HYB
 HYBRE]
T

« |ITRE]

[~ Level 2
1~ SINGLEGROUERE] I
I~ GROUPSRE]
| FOOTRE]

| TIMECORRRE]
" DISTCORRRE] T
~ AVGRELSOBELRE] | {
= ALL
 ALLRE)

Level 2 Accum -
™ AFA -

_ = location of input pulses
cyan = DTs through Level 0 proc.
green = DTs through Level 1b proc.

Frame selection

_— orange = DTs in the Level 2 product
== || LD A sl I T e T S e R i R o R

save <no message> state | Reset | qui |
Ol. ¢ xR @ RSN RN AN I ElJ® 0w
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DTs at Level 1b pre-processing

LI Analysis@mtgtchsl
File Actions About
rTr

¥ LPinput
[~ Level 0
" RIEP
1 SDTF
| SDTFRE]
= MVFE

1 MVFRE]
¥ Level 1b
= PRE

« HYB
 HYBREJ
C T

¢ JITRE]
~ STC
 STCRE)
[~ Level 2
¢ SINGLEGROUFRE] |
I~ GROUPSRE]
| FOOTRE]

| TIMECORRRE]
" DISTCORRRE] %
~ AVGRELSOBELRE] | {
= ALL
" ALLRE]

Level 2 Accum -
™ AFA -

: = location of input pulses
cyan = DTs through Level 0 proc.
green = DTs through Level 1b proc.

Frame selection
" Single

1o | [ orange = DTs in the Level 2 product
;I;I 5 e e . Sl B h R :- B £ L0 e T LN .-_-'l_"|_ :'-"':_. :__. :_"'.":':'-_ -"_-_-_-""_:'-_ -_-_ -_'_'
save <no message> state | Reset | qui |

& A = & RSN INEAL- I £ 0/8 008 i o

=il

@) @
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DTs at Level 1b pre-processing

LI Analysis@mtgtchsl
File Actions About

;rg;‘;;‘;; Hybrid Filter (HYB): combined check on the margin with which the
EJ on-board SDTF and RTPP conditions were passed.

Zz;:f”j" If the margin at SDTF is larger than a threshold the DT is

E, classified as true.

e 1 2. If the margin at SDTF is smaller than the threshold the check is
T tends done on the margin at RTPP. If the test is passed the DT is
EJJJ classified as true.

i 3. If the margin at RTPP is also smaller than a threshold a [0, 1]
EE‘E?:;LSOBE“EJ descriptor for the DT is computed: 1 meaning certainly false DT
o 2Aen— according to the filter.

= location of input pulses

cyan = DTs through Level O proc.
- green = DTs through Level 1b proc.
orange = DTs in the Level 2 product

Frame selection
" Single
+ Aggregate

<- | > |

<no message> state | Reset | qui |

Bl.clemerE @ S NE - I
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DTs at Level 1b pre-processing

LI Analysis@mtgtchsl
File Actions About
rTr

¥ LPinput
[~ Level 0
" RIEP
1 SDTF
| SDTFRE]
= MVFE

1 MVFRE]
¥ Level 1b
= PRE

« HYB
 HYBREJ
C T

¢ JITRE]
~ STC
 STCRE)
[~ Level 2
¢ SINGLEGROUFRE] |
I~ GROUPSRE]
| FOOTRE]

| TIMECORRRE]
" DISTCORRRE] %
~ AVGRELSOBELRE] | {
= ALL
" ALLRE]

Level 2 Accum -
™ AFA -

: = location of input pulses
cyan = DTs through Level 0 proc.
green = DTs through Level 1b proc.

Frame selection
" Single

1o | [ orange = DTs in the Level 2 product
;I;I 5 e e . Sl B h R :- B £ L0 e T LN .-_-'l_"|_ :'-"':_. :__. :_"'.":':'-_ -"_-_-_-""_:'-_ -_-_ -_'_'
save <no message> state | Reset | qui |

& A = & RSN INEAL- I £ 0/8 008 i o
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DTs at Level 1b HYB

LI Analysis@mtgtclxsl
File Actions About
I~ e

W LPinput

Frame selection
" Single
' Aggregate

1 l 30000

L = Iocatlon of mput pulses
'-:.r': _' cyan = DTs through Level 0 proc.
f green = DTs through Level 1b proc.
e Sy ' orange = DTs in the LeveI 2 product

] State I“ Reset i Quit I
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DTs at Level 1b HYB

LI Analysis@mtgtclxsl
File Actions About
] oEh

W LPinput
I~ Level 0
" RIPP
 SDTF
' SDTFRE]
= MVF

¢ MVFRE)
IV Level 1b
" PRE
 HYBREJ
T
 JITRE)
 STC

¢ STCRE)
I~ Level 2 A
¢ SINGLEGROUPRE| | |
" GROUPSREJ
' FOOTREJ

€ TIMECORRRE]
¢ DISTCORRRE] %
¢ AVGRELSOBELRE] | 8

@~ ALL
€ ALLRE|

Level 2 Accum S T
I AFA 1
X

Jitter-Reconstruction Filter (JIT):

Computation for all the DTs of the ratio between the lightning
signal (i.e., 2,,—1 9 (DT, —BKgp)) and the background gradient.

2. Individuation of “beacons” with particularly low ratio.

3. Estimation of the jitter movement from the “beacons”
properties.

4. Computation of a corrected value DT’ = DT — DT)](IT — DT‘](IT.

5. New RTPP detection run to see if the clean-from-jitter

measurements would have passed the detection; the outcome

is provided with a [0, 1] descriptor.

= location of input pulses
- cyan = DTs through Level 0 proc.
"I green = DTs through Level 1b proc.

Frame selection
" Single
' Aggregate

R s

save | <no message> ]
= ERENA N

s -

= O IR NL AL JE
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DTs at Level 1b HYB

LI Analysis@mtgtclxsl
File Actions About
I~ e

W LPinput

Frame selection
" Single
' Aggregate

1 l 30000

L = Iocatlon of mput pulses
'-:.r': _' cyan = DTs through Level 0 proc.
f green = DTs through Level 1b proc.
e Sy ' orange = DTs in the LeveI 2 product

] State I“ Reset i Quit I
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DTs at Level 1b JIT

LI Analysis@mtgtclxsl
File Actions About
I~ e

W LPinput

Frame selection
" Single
' Aggregate

[t 30000 |8
e -> ‘Lr.

_ = location of input pulses
.. cyan = DTs through Level 0 proc.
=% S5 green = DTs through Level 1b proc.

o o . -_ l. . _.-:_l n

-

range = DTs in the Level 2 product
] ; ) - s Stat I:. eset -l : it I
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DTs at Level 1b JIT

LI Analysis@mtgtclxsl
File Actions About
RN

¥ Lpinput et L 8| Spatio-Temporal Coherency Filter (STC): check on the correlation
: between each DT and the other DTs in a spatio-temporal window of
0.5 sec (rolling window) and 50 km respectively.

¢ SINGLEGROUFRE]
¢ GROUPSRE]

¢ FOOTREJ

¢ TIMECORRRE]

¢ DISTCORRRE]

¢ AVGRELSOBELRE] | §
& ALL

€ ALLREJ

= location of input pulses
L RS Rty -2, .%o cyan = DTs through Level O proc.
e ] % . %70 green = DTs through Level 1b proc.

T | P I ALy F SRS SR R i e
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DTs at Level 1b JIT

LI Analysis@mtgtclxsl
File Actions About
I~ e

W LPinput

Frame selection
" Single
' Aggregate

[t 30000 |8
e -> ‘Lr.

_ = location of input pulses
.. cyan = DTs through Level 0 proc.
=% S5 green = DTs through Level 1b proc.

o o . -_ l. . _.-:_l n

-

range = DTs in the Level 2 product
] ; ) - s Stat I:. eset -l : it I
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DTs at Level 1b STC

LI Analysis@mtgtclxsl
File Actions About
| el

¥ LPinput

Frame selection
" Single
' Aggregate

1 [30000 B -

_ = |location of input pulses
" cyan = DTs through Level 0 proc.
" green = DTs through Level 1b proc.
.~ orange = DTs in the Level 2 product

. Stat l eset I. Qit I
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LI data processing in the end-to-end Reference Processor (RP)

Simulated Level 0 data

: Simulated Level 1b data

1
\ 1
\ \
\ \
\ \
\\ \l
\ .
: Level 1b Level 2 Simulated
Simulated / Instrument S Y \\ eve 'm
ccene > simulator —p prototype = prototype Level 2
/ processor processor data
Inputs: * Observation geometry e DT acceptance for Level2
* Modified SEVIRI VIS0.8 * Micro-Vibration processing
background * Radiometric detection * Group computation
e Simulated optical including noise e Group filtering
pulses * Real Time Pixel * Flash computation
Processor (RTPP) * Flash filtering
detection  Definition of the Level 2
* Single detection filter products
(SDT) tter reconstruction
. . : : filter
* Micro-Vibration filter :
lll. spatio-temporal
(MVF) coherency filter
IV. hybrid filter
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LI data processing in the end-to-end Reference Processor (RP)

Simulated Level 0 data
1

Simulated Level 1b data
1

|
\ 1
\ \
\ \
\ \
\\ \
\ .
. Level 1b N Level 2 Simulated
SImUIated / > In_Strument \\ nrntntvne ! L \I\bl nrntntvno ' Leve| 2
scene Sil
/ Q&A Sessi =
Inputs: * Obse ESSIOn Level2
* Modified SEVIRI VIS0.8 * Micr¢ Fo"owing with:
background * Radg Filtering and disseminated products processing, I
e Simulated optical inclu
pulses . Real’ expegted Level 2 performances
Processor (RTPP) * Flash filtering
detection or (sanity  Definition of the Level 2
* Single detection filter _ products
(SDT) ﬂ:er reconstruction
* Micro-Vibration filter nter
lll. spatio-temporal
(MVF) coherency filter
IV. hybrid filter
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X EUMETSAT

Meteosat Third Generation
Lightning Imager Mission (LI)

Part 2: L2 filtering and disseminated products

Bartolomeo Viticchie & Sven-Erik Enno — LI Science Team

Remote Sensing and Products (RSP) Division, EUMETSAT
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LI data content

" LI Event (or Detected Transient) with 3x3 window

pixel

Pixel-sized energy measurement above the detection threshold (at RTPP)

. This is the basic component of the optical pulse detection of LI and is the basic
component of the data processing from Level O to Level 2

H LI Group

pixel

Collection of connected DTs on a single acquisition frame

This is an optical pulse detected by LI in one frame. Groups are defined and analyzed
at Level 2
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LI Level 2 processing (1 of 2)

L1b data

L1b data
selection

L2
Flashes
vl

selected
L1b data

G_L2Size

L2 Flash
computation

L2 Group L2
computation Groups
vl
G_L2Rad G_L2Part G_L2SaturRad
G L2 Group
roups selection
v2
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LI data content

n+1

n+2

LI Flash

An example of lightning flash observed by ISS-LIS

Collection of groups that are correlated in space and time

This is a collection of optical pulses (detected as groups) correlated in space and time. Flashes are defined and
analyzed at Level 2
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LI Level 2 processing (2 of 2)

F_L2Single
Groups
F_L2Groups
F L2Foot
12 Flash L2 Flash re-intro L2
Flashes e Flashes _
rejection & isolated Flashes

vi v2 rejection v3

F_L2TimeCorr

F_L2DistCorr

F_L2AvgRel
Sobel
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DTs at Level 1b STC

LI Analysis@mtgtclxsl
File Actions About
| el

¥ LPinput

Frame selection
" Single
' Aggregate

1 [30000 B -

_ = |location of input pulses
" cyan = DTs through Level 0 proc.
" green = DTs through Level 1b proc.
.~ orange = DTs in the Level 2 product

. Stat l eset I. Qit I
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DTs at Level 2

LI Analysis@mtgtclxsl
File Actions About
I~ e

W LPinput

 SINGLEGROUPRE]
 GROUPSRE]

¢ FOOTRE]

¢ TIMECORRREJ
 DISTCORRREJ

* AVGRELSOBELRE]
& ALL

 ALLRE]

Level 2 Accum
I~ AFA

= location of input pulses
, | - cyan = DTs through Level O proc.
i , ' : ~ " green = DTs through Level 1b proc.

' Aggregate

oo | . orange = DTs in the Level 2 product

State I Reset I
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LI data processing in the end-to-end Reference Processor (RP)

Simulated Level 0 data

: Simulated Level 1b data

|
\ 1
\ \
\ \
\ \
\\ \
. AN Level 1b Level 2 Simulated
Simulated Instrument ~ .
> . > prototype - p prototype Level 2
scene simulator
processor processor data
Inputs: * Observation geometry * Level 1b background e DT acceptance fg
* Modified SEVIRI VIS0.8 * Micro-Vibration radiometric processing
background * Radiometric detection * Level 1b DT radiometric
e Simulated optical including noise processing
pulses * Real Time Pixel * Level 1b DT on-ground
Processor (RTPP) filtering:
detection |. pre-processor (sanity
* Single detection filter checks)
(SDT) Il. J%i"T:er reconstruction
* Micro-Vibration filter nter
lll. spatio-temporal
(MVF) coherency filter
IV. hybrid filter
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Level 2 disseminated products — LI-2-LGR AKA Group product

LI-L2-LGR-BODY e group_time (frame)
e latitude (weighted average)
 longitude (weighted avearge)
 radiance (total)
* group_id (relates Level 2 DTs to the group)
« flash _id (relates groups to flashes)
e group_filter ga (outcome of the group analysis at Level 2)
* number_of events

1. Despite LI imaging and detection capabilities, LI-L2-LGR-BODY provides groups as points. This is due to
the limits imposed by the dissemination bandwidth

2. From 1. stems that LI groups should be considered as the counterpart of the ground-detected strokes
with radiance as physical property

3. The LI-L2-LGR-BODY are produced every 10 sec and are provided in NetCDF format
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Level 2 disseminated products — LI-2-LFL AKA Flash product

LI-L2-LFL-BODY e flash time (frame of the first group)
« flash duration (frame difference)
« latitude (weighted average)
 longitude (weighted avearge)
 radiance (total)
« flash _id (relates groups to flashes)
* number_of events
* number_of_groups
« flash footprint (in pixels)
« flash _filter confidence (outcome of the flash analysis at Level 2)

1. LI-L2-LFL-BODY provides flashes as points
2. From 1. stems that LI flashes should be considered as the counterpart of the ground-detected flashes
3. The LI-L2-LFL-BODY are produced every 10 sec and are provided in NetCDF fomat
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Level 2 disseminated products — accumulated products

LI-L2-AF-BODY e X (xinthe FCIIR 2 km grid)
* y(yintheFCIIR 2 km grid)
 flash_accumulation
 average flash _qga (average flash_filter confidence) from LI-L2-LFL

LI-L2-AFA-BODY ° X

Yy

e accumulated flash_area

 average flash ga
LI-L2-AFR-BODY * X

*y

 flash_radiance

« average flash ga
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Level 2 disseminated products — LI-L2-AF AKA Accumulated Flash

LI Level 2 Accumulated Flash (AF)

Allows one to keep track of the density of events within the flash and within sequences of accumulated flashes

frame n

framen+1 Accumulation over 3 frames

framen + 2

1/10 1/10 1/10

b

1/10 1/10
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Level 2 disseminated products — LI-L2-AFA AKA Acc. Flash Area

LI Level 2 Accumulated Flash Area (AFA)

Allows one to keep track of the areas touched by multiple flashes (does not provide the event density)

frame n

framen+1 Accumulation over 3 frames

LI
Pixel

framen + 2

NN —>
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Level 2 disseminated products — LI-L2-AFA AKA Acc. Flash Radiance

LI Level 2 Accumulated Flash Radiance (AFR)

Allows one to represent the total radiance within a certain pixel from multiple flashes

frame n

framen+1 Accumulation over 3 frames

framen + 2

NN —>
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Level 2 Accumulated Product

LI Analysis@mtgtclxsl
File Actions About
I~ e

W LPinput

Level 2 Accum
[V AFA

Frame selection
" Single
' Aggregate
1 30000
<- -> |
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Level 2 Accumulated Product (ZOOM IN)

P U Analysis@mtgtcbal =0 =T
File Actions About
] oEh

I LPinput
I~ Level 0
" RIPP
 SDTF
' SDTFRE]
= MVF

¢ MVFRE)
I~ Level 1b
 PRE
 HYB

¢ HYBRE
it

€ JITREJ
¢ SIC

¢ STCRE]
I~ Level 2
¢ SINGLEGROUPRE|
" GROUPSREJ

' FOOTREJ
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1 I 30000
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