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U Lightning Backgrou

* Prior to 2013, forecasters only had cloud to
ground lightning data to look at.

* Miss initial lightning, unless it was cloud
to ground.

. Thunderstorms without cloud-to-ground

’ '%htnmg would usually go undetected.
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U 2013 Lightning - Total F shes 3

* Colorado Lightning Mapping Arra
from New Mexico Tech/Colorado State

— Flash Points
— Flash Density

e Geoffrey Stano of SPoRT — Spring Workshop

— Short-term Prediction Research and Transition
Center
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i Displays

* New Mexico Tech - Web Based L
— Flash Points
— Flash Density
— 10 minute window, updates every minute

 AWIPS Il Workstations
— Flash Density (COLMA)
— Overlay radar, cloud-ground lightning.
— Updates every minute (1 minute window)

ther lightning displays — Earth Networks, SPoRT,

’A‘Mﬁﬁsala (coming soon)
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Colorado Lightning Mapping Array
Flash Density

[Previous Interval] [Show Points] [Zoom In] [Next Interval]

Colorado Lightning Mapping Array 2000-2010 UTC September 29, 2014
- L 2 43721 sources
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Colorado Lightning Mapping Array
Flash Points

[Show Densities] [Zoom In] [Next Interval]
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Flash Points Flash Density & CG _

3 Minute Old NLDN Lightning Blot  Sun 20:08Z 27-Jul-14
Minute Old NLDN Lightning HTo : =jul-

1 Minute NLDN Lyghtning Plot  Sun 20:08Z 27-]ul-14
* <SPoRT> Spurce Density: Sun 20:087 27-Jul-14
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iéhtning Activity

MacGorman et al. (20

Th”e' tirﬁing of Cloud-to-Ground Lightning Relative to

* May-July 2000, Eastern Colorado, Southwest
Nebraska, and Northwest Kansas

* None of the storms produced a ground flash in
the first two minutes of lightning activity

. Only half produced a ground flash in the first
,"3‘} minutes
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 Terminal Aerodrome Forecast (TAF

".

— KDEN out to 30 hours, scheduled amendment every
3 hours

— KBJC & KAPA out to 24 hours, no scheduled
amendments

— TS (Thunderstorm with in 5 miles)
- VCTS (Vicinity Thunderstorm 5 to 10 miles away)

. [RHIR
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METARS

 Meteorological Aerodrome Repor ETAR)

* Beginning of Thunderstorm
— Thunder is heard

— Lightning is observed at the station when the local
noise level is sufficient to prevent hearing thunder

— Lightning is detected by an automated sensor
. Ending of Thunderstorm

pid Reported as 15 minutes after the last occurrence
]A«) ﬂ,@f any of the above criteria

'A' ' 7 Federal Meteorological Handbook No. 1
Weather gOV NOAA’s National Weather Service



u Late June 15t/Early Ju

e 2000-0200Z - Isolated thunderst

— Southeast Wyoming

— Southwest Nebraska

— Northeast Colorado.

0200-0500Z — No Thunderstorms

o 'h\‘ ’7 \
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Colorado Lightning Mapping Array 0500-0510 UTC June 02, 2014
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June 2" 0546-060

B First Flash occurred at 05467 |
 TAF updated send for —TSRA at 05547
* Lightning detected by observer 05557

e Special METAR at 05577 for TS
— FRQ LTGICCC (1-6 flashes/minute)

* First Cloud-to-Ground strike after midnight

* SPECI KDEN 0205577 35003KT 10SM TS
BKNO32CB BKN043 14/09 A3015 TSB55 FRQ
'._,,‘,;‘ LIGICCC VCS TS VC S STNRY 1701440089

PN
s LIVIN
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v Advantages

* Lightning detection occurred 11 minutes
before the observation reported lightning

e Able to amend TAF before lightning was
reported by observer

¢ Based on near by storm development,

’)‘1‘I'Z“A.tning was expected to increase
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Colorado Lightning Mapping Array 2010-2020 UTC August 29, 2014 Colorado Lightning Mapping Array 2130-2140 UTC August 29, 2014
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v Findings

* Overall observer does a good job!

— Beginning TS in the METAR lines up well when'the
first flash is with in 5 miles

* |[n some cases are able to remove TS from the
TAF before the TS ends in the METAR

— Observer must wait 15 minutes from when TS was
last observed
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v TAFS Thunderstorm POD

Probability of Detection of Thunderstorms in the first 3*hours (00-03 hr)

2006 2007 2008 2009 2010 2011 2012 2013
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v Usefulness in TAF

* Improved detection of storms in 014

— However two previous years were better
— So did it help?

* |mprove lead times in some cases

. Quicker removal of “TS” from the TAFS when
, thunderstorms have ended
B
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v Possible Additional
Forecasting Uses

* Help with quicker detection of heavy snow in
mountains

— Partial/Full radar beam blockage

* Can help with the “wait one more scan”, when
deciding to issue a severe thunderstorm warning

. . AR
Weather. g0V NOAA’s National Weather Service



Future Uses

* An alert for first flash. Possibly
miles of a location

e FAA Controllers and Weather Observers

NOAA’s National Weather Service
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