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* ProbSevere v2
o Operational
o Source: NCEP
e ProbSevere v3
o Experimental
o  Source: UW-CIMSS
e ProbSevere LightningCast
o Experimental
o  Source: UW-CIMSS
o T20 beginning soon
m expected completion:
Dec 2024
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ProbSevere v3

National Satelli

TSTaTion ' Probabilistic next-hour severe weather models

e Data sources
o MRMS
o ENI Lightning
o GOES-East (ABl and GLM) ey |
o HRRR |t -

NO DATA,
PSv3 ' %} %3 PTv3: 21%

e Improvements 3o

- ENI Flash Rate: 4 fl/min
- ENI Flash Density: 0.15 fl/min/km"2
/

o Improved overall calibration T e s : i Ltn ol

Object 327582 [42.17, -101.36]
ProbSevere — Probind — Proball — ProbTor

Probability [%]

- 98% MLAzShear: 0.008 /s
- Norm. vert. growth rate: Mature storm
- EBShear: 68 kts; SRH 0-1lkm AGL: 29 m"2/s"2

o Better in so-so environments e
o Better discernment among

- CAPE -10C to -30C: 372 J/kg; PWAT: 0.9 in.
GLM: max FED: 5 fl; sum FCD: 5 f1/5-min
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® PSv3 quickly ramped up to 60%
o Mean wind 1-3 km : 33 kt
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O LLLR: 8.2 C/km
o strong MRMS azshears
e Multiple wind reports in Akron 2 i 1 ‘
e PSv3 trends often smoother and ey o L 4 o e L R
earlier ramp up than PSv2 v f 8, RS
e PSv2 “caught up” 10 min later o . . \
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(PSv3 - PSv2) CSI difference
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e MUCAPE of 700 J/kg and effective 2500
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PSv3: 58%, PSV2 6%

"MESH: 0.28 in.
VIL Density: 1.8 g/m“3
ENI Flash Rate: 6 fl/min
ENI Flash Density: 0.28 fl1/min/km~2
Max LLAzShear: 0.007 /s
% LLAzShear: 0.003 /s
98% MLAzShear: 0.003 /s|
Norm. vert. growth rate: 2101Z 1.4%/min (weak)
EBShear: 49 kts; SRH 0-1km AGL: 244 m"~2/s"2
MUCAPE: 379 J/kg; MLCAPE: 304 J/kg MLCIN: -71 J/kg~
MeanWind 1-3kmAGL: 47 kts \
Wetbulb OC hgt: 9.7 kft AGL
CAPE -10C to -30C: 34 J/kg; PWAT: 1.4 in.
GLM max FED: 12 f1; sum FCD: 12 f1/5-min
GLM: max TOE: 35 fJ; min flash area: 70 km"2
ObjectID: 38521 C8enTKY
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| _ Top predictors:
e HSLC; low lightning flash rate e Mean wind 1-3 km (47 kt)

PSv3 = 58% ( ) 15 min prior to Eff. bulk shear (50 kt)

[
warning; 22 min prior to first report e ENI flash rate (6 fl/min)
e 75-85 mph microbursts—destroying barn, e 0-3 km lapse rate (7.2 °C/km)

power poles, and trees



Gaylord, Ml tornado
20 May 2022

SPC tornado outlook (16302)

Strong cold front

STPeff > 2 (20Z mesoanalysis)



Probability of tornado [%]
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ID: 170381
Initial date: 20220520
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Hail Reports == Wind Reports = Tornado Duration
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PTv3 increases before PTv2
PTv3 10-15% higher than PTv2

o Have seen as much as 30%
higher in other tornadic storms

PTv3 generally maxes out at ~60%
as opposed to PTv2 (~90%).
o PTv3 captures the
noise/uncertainty inherent in
MRMS AzShear data



Critical Success Index (CSI) at probability 2 50% CSl difference (PSv3-PSv2 @ best-CSI prob. thresh.)
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Probabilistic next-hour lightning nowcast model

Data sources

o GOES-16 or GOES-18 ABI

o 0.64 um, 1.6 um, 10.3 um, 12.3 pum
Products

o GOES-16 or -18 CONUS, mesos

o Parallax-corrected or uncorrected
Strengths

o Very good at lightning initiation (LI)
Weaknesses

o Developing convection under thick ice

o Lower lead time in explosive CI

o Less skill in cool season

LightningCast

Location ~ KMLU: MONROE RGNL v

P(LTG in next 60 min) -- GOES-East
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Lightning flash counts -- GOES-East and ENI G
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Cut-off low over southeast

Missouri at 700 mb
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Northern Indiana — 28 August 2020

GOES-16 CONUS 2020-08-28 15:01 UTC
Thformation Seﬁnté%!“f?“ 2= ‘ r Ea ! ;
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https://docs.google.com/file/d/1EIU9i6mwAKdGCFLBqbrOJeK3T5KQzR2V/preview

Northern Indiana — 28 August 2020

GOES-16 CONUS 2020-08-28 17:06 UTC
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Northern Indiana — 14 June 2022

Tuesday, June 14, 2022

Where is the new convection going up?

https://goesrhwt.blogspot.com/2022/06/where-is-new-convection-going-up.html

20:26 UTC )
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New York — 16 June 2022

GOES-16 Mesoscale-1 2022-06-16 18:24 UTC
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GLM flash-extent density [fl (5 min)~1] Probability of lightning in 60 min

[ CImMSS 1§

16


https://docs.google.com/file/d/1QfWuX7ro0bkSXJAI-_oaApCPfHO_Me6I/preview
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New York — 16 June 2022

GOES-16 Mesoscale-1 2022-06-16 18:45 UTC
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New York — 16 June 2022

Lat,Lon: 43.20, -77.10 20220616-1845Z 7 4

| /B e
0.50 Clear, warm pixels 240 270 300
flectand H13 BT [K]

Bea 5‘ » | |\ t >i - - X
probadility of Ii;ghtning§= 499, |
[ B ] ! | ! B ] ! B |
0 0.5 | 1.5 2 0 0.5 1 0 0.5 1 0 0.5 1 |

ABI CHO2 relevance [x 1074] ABI CHO5 relevance [x 1073] ABI CH13 relevance [x 1073] ABI CH15 relevance [x 1073] 13



TAformation Service—oe

Paper details:
https://journals.ametsoc.org/view/journals/wefo/37/7/WAF-D-22-0019.1.xml

Critical Success Index (CSI) at probability 2 35%

CEAR[]
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https://journals.ametsoc.org/view/journals/wefo/37/7/WAF-D-22-0019.1.xml

T https://cimss.ssec.wisc.edu/severe_conv/pltg.html

# Tools ~ ' Share

Toggle on “Lightning

meteograms”

hyers

Collection: RealEarth v

* Presets [ Products & Displayed

LightningCast GOES-
East CONUS

2023-05-12 12:56:17
Lightning meteograms

2023-04-27 14:36:10

OPC & TAFB Offshore
Zones

2021-05-10 18:37:00

GOES-East GLM FED
CONUS

h/t to TJ Turnage for list of TAF sites

Or Google “LightningCast”

2023-05-12 12:56UTC
o

1)

——n
P '.-’.‘77‘

g - Click a site
x( - Click the link




Location =~ KHDC: HAMMOND NORTHSHORE RGNL v
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{ P(LTG in next 60 min) -- GOES-East i  P(LTG
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Lightning flash counts -- GOES-East and ENI ® : Light
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Summary

e ProbSevere v3
O Better probability calibration
m Improvement in moderate-CAPE
moderate-shear environments
m Improvement in high-shear low-CAPE
environments
o  PTv3 earlier ramp up than PTv2 in tornadic
storms B ! o 5 Y >
¢ LightningCast e N e \ e ' Loty il AN e
o Skillful at lightning initiation nowcasts et g
o Time series capability at TAF airports
o Working to improve cool season
performance
o T20 (NESDIS) starting soon, expected
completion Dec 2024
e GRLevel placefiles available for PSv3 and
LightningCast (CONUS and MESQOs)

22
o https://cimss.ssec.wisc.edu/severe conv/training/training.html



https://cimss.ssec.wisc.edu/severe_conv/training/training.html
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POD difference (PSv3-PSv2 @ PSv3 best-CSI prob. thresh.)
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