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G16 Instrument Thresholds
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This is illustrated in the maps to the left
showing best-case (upper map) and
mid-level thresholds (likely daytime —
lower map) throughout CONUS for
G16. The lowest threshold (~1 tJ) is in
Florida, and it increases to higher
than 6 fJ in the northwest.



2018-12-20 DE for Various Data-denial Thresholds GLM Max Gr Energy vs. Fl Dur 2018-12-20 14:00-22:59

Flash DE
derived using
the KSC LMA
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Since the instrument threshold in
Florida is quite low, we can assess
overall flash DE vs. threshold by re-
processing the GLM data with
artificially elevated event threshold

values (see results above) Boxes are25™ — 75™ percentiles. Red +'s are
extreme values. Note log scale for energy.




3-DAY TIME VARIATION OF GROUP DE

I

G17 Absolute Group DE gl‘id Good G16 Reginn JUIy 20-23, 2019

o

Rel DE (%)

G17 Relative DE

18:00 22/07-00:00 06:00 12:00 18:00 23/07-00:00 06:00 12:00

20/07/19-12:0018:00 21/07-00:00 06:00 12:00

G17 Threshold

18:00 07/22-00:00 06:00 12:00 18:00 07/23-00:00 06:00 12:00
Date/Time (UTC)

12:00




2013 LIS Max Group Energy in Flash (Southeastern US)
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See Zhang and Cummins (JGR, 2020) for conversion of
LIS Radiance to GLM-equivalent Energy

Therefore, the distribution of the
maximum pixel-sized event
energy in flash can be used to
produce a direct estimate of
group and flash DE, given local
thresholds

The associated cumulative
distributions are approximately
(1 — fractional DE)



FINAL RESULT: DAY AND NIGHT GLM FLASH DE ESTIMATES
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WHAT FLASH DE (RELATIVE TO LIS) CAN WE GET
WITH THE BEST OF GOES-EAST AND WEST<¢

Nighttime Best of G16:G17 A Daytime Best of G16:G17




SUPPORTING SLIDES




Highest LIS Energy Event in:

Group Flash

2013 LIS Max Event Energy in Group (S. UT-CO) 2013 LIS Max Event Energy in Flash (S. UT-CO)
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Therefore, the distributions of the
maximum event energy in the
group or flash can be used to

| produce a direct estimate of

R LA At s group and flash DE

GLM-equivalent Max Event Energy (fJ) GLM-equivalent Max Event Energy (fJ)

S.E.
CONUS

Reminder: Typical daytime GLM The associated cumulative

thresholds in Colorado are 4-5 fJ distributions are approximately
(1 — fractional DE)



2013 LIS Group Energy (Western U.S.)
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Little variation in group energy or group
size (pixels per group) by region (slightly
“brighter” over ocean)
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GLM Flash Detection Efficiency 2018-12-20 14:00-22:59
120 4200

DE vs. Flash Duration Count [N DE DE vs. Flash Area
LMA Flash Count: 12474

Overall Flash DE: 72.2

|IC DE:71.7 CGDE:77.5 80

100 3500
2800

2100

DE Percent
Flash Count
DE Percent

1400

Flash Count

o Overall DE of 72.2%
o Lower for IC flashes

700

0
<2 2-5 5-10 10-25 25-50 50-100100-300 >300

0
<0.05 .05-1 .1-2 2-3 35 .51 115 =15
LMA Flash Duration (s) LMA Flash Area (km?)

o Strong dependence on flash
DE vs. Flash Extent DE vs. Channel Length . .
duration and size

Flash Count
—_ N N
= = [o=]
o (=] o
o o o
DE Percent
Flash Count
— N w
[«2] B [}
o (=] o
o o o
DE Percent

6-8 8-12 12-25 2550  >50 <5 58 810 1015 15-25 2550 50-100 >100
LMA Flash Extent (km) LMA Major Channel Length (km)




Highest Energy Event in a Flash

2013 LIS Max Event Energy in Flash (SE CONUS)
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The accuracy of the assumptions
leading to these expressions is

] validated by the similarity of the
R histograms to the left




GLM DE ESTIMATION APPROACH

Technical Approach
Optical group and flash source distributions are produced using TRMM-LIS

Brightest events in groups and flashes are determined, taking into account the difference
in GLM and LIS pixel sizes.

The missed groups/flashes are those who's brightest GLM-sized event falls below GLM

aYealle

ariation; storm-specific variation

» These findings also illustrate the value of even modest improvements of GLM detection
threshold on GLM performance



