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~ Why lightning?

= The NWS Office on Guam has respon5|b|I|ty for alrport grounds safety at
Antonio B. Won Pat International Airport . |
i Alrport workers are puIIed from the tarmac if Ilghtnlng is observed

‘= How is lightning anticipated

= ‘Radar data can be used; rules of thumb about reflectivity and IR cloud top
temperatures that commonly accompany lightning events on Guam

o Starting in 2021, nghtnlngCast probablllty has been used this is a machine-
learning tool developed for NOAA at CIMSS that predicts the probability ofa GLM
observation in the next 60 minutes given the current observations by ABI b
* RealEarth instance created
= Gives useful information during Island-type convectlon
= Gives less-useful information during trade-wind convection
= Data flowing into the AWIPS display at the NWS Guam
= Of course, Guam uses AHI, not ABI data, and uses GLD360 lightning
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| .Lig.htn.i.ng'lmaging Sensbr

~ = Fliesonthe Internatlonal Space Statlon (ISS)
X 2017 - Nov, 2023

= Task: Compare LIS observatlons W|th GLD360
m/around Guam AOR

D How well does LIS Gap Fill when the terrestrlal based system |
doesn’t detect?



LIS'c_ompared to GLMda"ca

{“* ISS LIS Flash
'n) “{5min-1min updat
; %EFD CH- 13 10.

i\ Cooperv. vl o 2l
Unlver5|ty of WISCOnSIn Madlson




- Whatabout-oVerthe Weét Pécifig?_' 8

26N 20N 260N

130E ® |140E v 150E
— O~
16N ® 16N 10N
, .
j b % -
1 @
§ 130E 140E 150E

o | %
% .
W.% ¢ ¢ % EC

[ o ®
=6 \
» 130E Y 7} ‘% 160E 170E
v S
= ol .fﬁ “o%
il e &
105 105 = ¥05
M * 1SS LIS Flash Event [Thu 05:88Z 19-0¢t-23

- . - . -~ . -
. . . . .

) "“-‘, Coopera:cive Institute for Meteorological Satellite Studies ! ! ! . ! . ! ] <
University of Wisconsin - Madison 8 * 2 . . : . 5




~ Sometimes good and bad in one day -
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. Relatively Frequent Occurrences of LIS observatlons
| where Hlmawarl wasn treally showmg convectlon

: May be related to High Energy partlcles or reflectlon off the ISS Solar
panels.

. “I believe those are being caused by glint. The scene is bright and there . -

are some high clouds in the area. The on-ground filtering usually filters
these out but [...] sometimes these make it through the fllterlng
algorithms as lightning. Sometimes the instrument just has noise-

~ sometimes very bad (I think you’ve séen this before) and other times
just a few flashes. We will add this to the list afanomalles to ook at in
improving the filtering algorithms.”

- = “This appears to be another mstance of noise from the ISS LIS. From
- the path of the lightning in the animation it appears there’s a pixel or
two on the instrument that are generatmg false events. These are
usually flltered out but not always -

= GLM data are also being examined constantly and ground systems are
being changed as reasons for data anomalies are defined.
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GLD360 nghtnlng in Bolaven Eyewall

Why is Ilghtnmg an important varlable’?
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 GLD360 Lightning in Bolaven Eyewall
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~ GLD360 Lightning in Bolaven Eyewall

| 1 40 20)
39 Cloud Pulsesh

13 + Return Strokesj J v ‘
9 - Return Strokes|JN. [

s ) '_'- -

L
¥
L]

3of 8, GLD at 0715

gﬂﬁ\ Cooperative Institute for Meteorological Satellite Studies
cimss  University of Wisconsin - Madison

10



~ GLD360 Lightning in Bolaven Eyewall
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~ GLD360 Lightningin .Bdlaven Eyewall
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~ GLD360 Lightningin. Bblaven Eyewall
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~ GLD360 Lightning in Bolaven Eyewall
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~ GLD360 Lightningin Bolaven Eyewal
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SATCON for Bo.IaVen
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LIS observatlons in Bolaven’s Eyewall at the same tlme
| and a bit earller
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I\/Iawar also showed extreme Ilghtnlng
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LIS did not overfly Mawar on this day
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! Lig'htningCastPrdbabillitiesarou'nd .Gdam

= ML tool that relates ABI Bands-2 (0.64), 5 (1.61), 13
(10.33), 15 (12.3) to the likelihood that a GLM
‘observation will occur in the next 60 minutes - .

=. Band 2, 5, 13; components of Day Cloud Phase Dlstlnctlon

RGB -
o Band 13 15: Spllthdow D|fference

0 Use AHI data from H|mawar| 9

= Real Earth instance ofthe product data also mputmto 2

the Guam AWIPS
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. nghtnlngCast increases, then there’'s Ilghtnlng, then
nghtnlngCast decreases
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.Ta'keaWay e_n Lightnihg_Cast Use in Guam

= On the prevrous slrde with the brief, short burst of
- -convection west of Guam, a forecasterwould EVR)
be more responsive to lower probabilities.

= Ifthere are multilayered clouds and widespread
convection, the forecastershould focus on the
higher probabllltres

= Ongorng use of the product erI help a forecaster better i
understand how to use and mterpret it as synoptrc |
environments change.
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Concluding thoughts

o LIS'and_'Ground-baSedIightningdetection.bv.e'rlapweII ' .

~= Sometimes with LIS, false positives occur, however: -

- Can be sun glint, reflectlon off ISS solar panels, or defectlve
detectors | |

o M|s -navigated ground -based Ilghtnmg detectlon IS rare

= LightningCast Probabilities give useful information

= Probabilities increase before Ilghtnlng occurs, espemally in
“regions of light winds.

o |nterpretation of the product mlght change as the synoptlc
situation changes
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Concluding thoughts

- Operatlonal Use of LIS B
o LIS does prowde an addltlonal sensor for detectlng
= Ilghtnlng, but: - | | |

- Forecasters note that knowing the viewing footprmt of the LIS at
any given time is crltlcal ~

= -A moving polygon to indicate the tlme-relatlve and tlme-
sensitive position of the LIS would help

- Lack of temporal & geographic coverage dlmi'nishe's
operational reliance on the sensor
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