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~ Whylightning?

= The NWS Offlce on Guam has respon5|b|I|ty for runway safety at
-Antonio B. Won-Pat International Airport -
o Airport workers are pulled from the tarmac 1 Ilghtnmg is observed

= Howis Ilghtnmg ant|C|pated

o Radar data can be used; rules of thumb about reflectivity and IR cloudtop
temperatures that commonly accompany lightning events on Guam

o Starting in 2021, LightningCast probability has been used; this is a machine-

learning tool developed for NOAA at CIMSS that predicts the probability of a GLM

observation in the next 60 minutes given the current observations by ABI.
= RealEarth instance created

= Gives useful information during Island-type convection

= Gives less-useful information during tradewind convection

= Data are now flowing into the AWIPS display at the NWS office on Guam

= Of course, Guam uses AHI, not ABI data, and uses GLD360 lightning
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* Lightning Imaging Sensor

~ = Flies on the Internatlonal Space Station (ISS) | 5
@ 2017 to present - set to be removed this-menth in December. -
= Task: Compare LIS observations with GLD360 |

m/around Guam AOR

= How well does LIS Gap-'FiII when the terrestrial-based system |
doesn’t detect?




BN LIS comparedto GLM data

*. .+ Some LIS matched
. Some LIS is suspect
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' What about over the West Pacific?
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What's going on between 0 and 10 ° N?
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~ Sometimes good and bad on one day

0140 UTC |
High Noon |

* H.'i.ﬂih'lri-g Cl !..'7,&%

1500 UTC
Nighttime

140E

* IS8 LIS Flash Event Fri 15:03Z 27-0ct-23

:-‘m‘ Cooperative Institute for Meteorological Satellite Studies
cimss ¥ University of Wisconsin - Madison




- Relatively Frequent Occurrences of LIS observations -
| whe‘re Hi-ma'wari wasn’t really shoWing c’onve(:tion |

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

| believe those are being caused by glint. The seene 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 filtering
algorithms as lightning. Sometimes the instrument just has noise-

- sometimes very bad (I think you’ve seen this before) and other.times
justa few flashes. We will add this to the //stofanoma//es to look atin
improving the filtering algorithmes.

This appears to be another instance 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 generating false events. These are usually
filtered 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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NLDN/ GLD360 nghtnlng in Bolaven Eyewall

Why is Ilghtnlng an important varlable’?
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NLDN/GLD360 Lightning in Bolaven Eyewall
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- NLDN/GLD360 Lightningin Bolaven Eyewall
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- NLDN/GLD360 Lightningin Bolaven Eyewall
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NLDN/GLD360 Lightning in Bolaven Eyewall
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NLDN/GLD360 Lightning in Bolaven Eyewall
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- NLDN/GLD360 Lightningin Bolaven Eyewall
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- NLDN/GLD360 Lightningin Bolaven Eyewall
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Recent studies relate eyewall
convection to strengthening /
 intense storms
§ 0700-0740 UTC 12 Oct 2023
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SATCON for Bolaven

SATCON Vmax for BOLAVEN(15W) 2023

ADT+AIDT
AMSU
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— Best Track
Dvorak
SATCON
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SSMIS
SMAP
SAR
D-MINT

10/07 10/08 10/09
D-MINT, REMSS SMAP and NESDIS STAR SAR plotted for reference only
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LIS observations in Bolaven’s Eyewall at the same time,
. | and a bit earlier .
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* 1S5 LIS Flash Event Thu 67:20Z 12-Oct-23

i Thu ORZERTIZ-0ct:23

0720 UTC 12 October

* ISS LIS Flash Event: Wed 21:307 11-0Oct-23

2130 UTC 11 October
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I\/Iawar also showed extreme Ilghtnlng
behawor |
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24 May 2023

PR, oopesve e et et St LIS did not overfly Mawar on this day
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'  LightningCast Probabilities around Guam

= MLtool 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 - N
= Band 2, 5, 13: components of Day Cloud Phase Distinction
RGB ' |
~ = Band 13, 15: Split Window Difference
= Use AHI data from Himawari-9

= Real Earth instance of the product; it’s also input into
the Guam AWIPS




E_xample of LightningCast (a ReaIEa'r_th instance)

EI _& 2023-10-25 13:40UTC P

el Values created within the red box
. Asimple way to discriminate between convection and cirrus
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 Example over Hawai'l (11 May 2023)
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~ * GOES-18 WCONUS CH-02-0.64um “Thu 20:46Z:11-Hays3 .

: N .ingCast WCONUS 60-min Probability (%) Thu 20:46Z 11-May-23
GOES-18 WFD_GEM Flash Exte nsity (flashes/5min) (5min-1lmin update) Thu 20:46Z 11-May-23
* WCONUS Day Cloud Phase Distinction (RGB): 10.35 um/0.64 pum/1.61 pm Thu 20:46Z 11-May-23
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nghtnlngCast increases, then there’s Ilghtnlng, then
L| ghtnm gCast decreases

0 Cloud Pulses| g _' 0 Cloud Pulses

0 - Retur'n Strokes/SEEGETS S 0 + Return Strokes b KR 4 Bulse

O - Return Strokes ) : O - Return Strokes R
- 0 + Return Stlokes

& ' ' TN S 0 - Return Strokes
L

- . Range Rings
eturn ‘StMokg NLDN ‘..“ f : SO M ay - 23 - eturn Stroke NLDN & GLD L ghtning Plot BO :)OZ Ni- ‘1.y 23
Loud Pulse ( it TH (oS (R fia y - 23 Cloud Pulse NLDN & GLI i Plot Thu O 0Z 11-

riingnast GUAM 60-min F'FGDdD.LL.L“ (& J g ' - ningCast GUAM 60-min Probub:.l.\.ty (%) 90 50Z 11- May 23

-9 0.64 uym Red visible band; channel 3 ur8q ek L il 41 pym Clean window IR band; channel 13 00:50Z 1l-May-23

-9 0.64 um Red visible band; cnanQ‘el M v I58ay 23 41 pm Clean window IR band; channel 13 00:50Z 11-May-23

- ¥ i
3 Cloud Pulses #

3 Cloud Pulses/#

0 + Return Stroke

0 + Return Strokes Q.- Er8M por2.d
9 - Return Strokes R Byls

9 - Return Strokes

iﬂn . 4, ac_za‘no-m»so_{scj FERDN 20 -0+ 20] 30740507 s0) 7o |
&
-
4

0 + Return Strokes
9 - Return Strokes

F Ran’gé Rings Range Rings
eturn Stroke NE@N & GLD Lightnin : 11l:May.23 eturn Stroke NEDN & GLD Lightning Plot :10Z 11-May-23 prow ;
Cloud Pulse HERELS gliot ? 1103873 Cloud Pulsé HLON & GLD Lightning Plot hu 63:107 li=Hay-23 : . ..o Range_Riing
ningCast GUAM -min Probability ° (¢ ¥ 11<May-23 _ningCast GUAM 60-min Probability (%) 2107 11-May-23 eturn Stroke HLDN & GLD Lightning Plot i 10Z 11-Maysi
-9 0.64 pm Red §isible band; channel I 11-May-23 41 pm Clean window IR band; channel 13 1162 11-Hay-23 Cloud Pulse HLDN & GLD Lightning Plot- _ 2BZ 11-Hay-i
-9 0.64 pm Red uﬁ‘le ba‘ﬂd channala 03" 11-May-23 41 pm Clean window IR band; channel 13 110Z 1ll-Hay-23 2% A

o

11 May 2023, 0310 - lightning strikes where LightningCast is decreasing!

l‘ Cooperative Institute for Meteorological Satellite Studies
cimss ¥ University of Wisconsin - Madison




nghtnlngCast increases, then there’s Ilghtnmg, then
L| ghtnm gCast decreases
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 Takeaway from 11 May 2023 Slides

- = On the previous two slldes W|th the brlef convection
‘west of Guam, a forecasterwould have to be more
responsive to lower probabilities

If there are multilayered clouds and widespread
“convection , the forecaster can focus on the

higher probabilities. |

Ongoing use of the product will help a forecaster best

understand how to use and interpret it as synoptic
environments change.




Concluding thoughts '

= LIS and Ground- based Ilghtnmg detection overlap weII |

= Sometimes LIS false positives occur, however

- Can be sun glint, reflection off ISS solar panels, and defectlve
detectors

o Mis-navigated ground -based Ilghtnlng detectlon IS rare

= LightningCast Probabilities give useful information

o Probabilities increase before lightning occurs, especially in
regions of light winds.

o [nterpretation of the product might change as the synoptic
situation changes
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