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Frame 047

Back to the animation....
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Back to the animation....

Frame 047
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Frame 099

Back to the animation....



~ Leader exits cloud
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Frame 099
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Frame 431

"K change” before
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Milliseconds; Reference time of origin: 80982.250000

Frame 435

"K change” after
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Chaotic/dart leader signature
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Milliseconds; Reference time of origin: 82370.000000

Frame 120

M component after



0.0 0.5 1.0 1.5
Milliseconds; Reference time of origin: 82370.251000

200 400 600
Milliseconds; Reference time of origin: 82370.000000

Frame 144

“K change” (probably...)
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Frame 237

still going...optical/efield indicate continuing current



What exactly does LIS see?

Why should | care?
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Time Difference Between CG NLDN Stroke Time and Matched LIS Group Time

Mean; -2.159 ms

Median: -2.343 ms

Std Dev: 1.699 ms

Binsize: 0.162 ms
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V. Franklin, 2013




Time Difference Between CG NLDN Stroke Time and Matched LIS Group Time

o

V. Franklin, 2013

The small time separation implies
LIS (directly) detects the return stroke



V. Franklin, 2013
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LIS Group Detection Efficiency of CG NLDN Strokes
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V. Franklin, 2013

LIS (directly) detects 52%
of NLDN detected CG return strokes

A NLDN stroke is simultaneous with 10% of
LIS groups



LIS Group Detection Efficiency of CG NLDN Strokes
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A NLDN stroke is simultaneous with 10% of
LIS groups

There's a lot of information in the group level data!



Time Difference Between CG NLDN Flash Time and Matched Brightest Radiance LIS Group Time

Mean: -48.507 ms

Median: —4.326 ms

Std Dev: 161.407 ms

Binsize: 2 ms
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Time Difference Between CG NLDN Flash Time and Matched Brightest Radiance LIS Group Time

Mean: -48.507 ms
Median: -4.326 ms
Std Dev: 161.407 ms

Binsize: 2 ms
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The first stroke Is also the brightest group
31% of the time



2010/10/25 07:42:12

| P

lllllll

Lol lelal

Ledodededelnl

| I . .

North-South Distance (km)

nannn

200
Milliseconds;

(%))

F N
Log,, (Radiance)

400 600
Reference time of origin: 27732.400000

Num. Sources
0 20 40 60 80

East-West Distance (km)
10 20 30 40

e

b

A doaaadoaaa s

@ 7
%

o

|
o

North-South Distance (km)

alA

|
n
o

-

Lo b o o a1 an o o aaadaaalaaalas

10 20 30 40 0 5 10 15
East-West Distance (km) Height (km)

Base time: 27732.396001

Stop time: 27732.966001

Time Elapsed: 0.570000




2010/10/25 07:42:12

East-West Distance (km) Num. Sources
0 10 20 30 40 10 20 30 40

| I T .

3
4

ITPTrrrTrTrTd T'l'l'l'

| P P P
Height (km)

e T N

o

TR LS B R I B
llllllllllll

North-South Distance (km)
L
o

North-South Distance (km)

®©

|
n
o

Wirrrri

aa b o o Lo o o b o o o L a . aaadaaalaaalas

10 20 30 40 0 5 10 15
East-West Distance (km) Height (km)

LI
o

Log,, (Radiance)

3 Base time: 27732.419456

Stop time: 27732.469456

F =N

Time Elapsed: 0.050000

P
:

A A A A A

20 40 60 80 100 120
Milliseconds; Reference time of origin: 27732.420000

When we see “significant” efield change in the leader,
LIS also detects optical emissions «ns)
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Group level data can be roughly equivalent
to return strokes



Group level data can be roughly equivalent
to return strokes

and |C strokes (or discharges)



Group level data can be roughly equivalent
to return strokes

and |C strokes (or discharges)

What else can groups tell us?
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Group level data can tell me
about continuing current



Group level data can tell me
about continuing current

(and hence, “significant” charge neutralization)



Group level data can tell me
about continuing current

(and hence, “significant” charge neutralization)

What else?
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This is just the beginning of a “flash’...
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LIS groups start — electrostatic change,
this is quite energetic!
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This is just the beginning of a “flash’...
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This is just the beginning of a “flash’...
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LIS misses the return strokes, but these are unusual...




What are you working on now?
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What exactly does LIS see?
Processes that are well correlated with electric field

Energetic discharges

Why should | care?

Going to group level can yield information about the
energetics associated with a “flash”

Lot more information than just “flashes”!



