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Overview of the LEE Project
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LEE ODbjectives

« Athree year NSF project to document, for the first time, the electrical charge structure
of lake-effect snow storms (surface-based convection to stratiform precipitation
process), relate to hydrometeor populations.

* Improve the understanding of turbine-initiated lightning (Maple Ridge Wind Farm: 195
turbines each 119 m high. Total of 300 Tug turbines).

 Compare LEE findings with those from sea-effect (Japan), ET cyclone (e.g.,
IMPACTYS) electrification studies.

« Determine flash sizes and energies of lake-effect lightning.
« Electrification modeling (e.g., WRF-elect)
« Overlap with IMPACTS, involve many undergraduates

e NSF: AGS Grant 2212177
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Why the TUG?

* Very high average winter snow combined
with Maple Hill Wind Farm

« Of course... we had a snow drought mid-
winter

« 11 total IOPs, 3 with lightning

Average Annual Snowfall
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States with the Biggest Average Departures
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POSITIVE
Utah +17.8°
Calfornia +14 5
Colorado #13.9°

Wyoming #127°

Newvada +12.2°
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NEGATIVE

Connechout -27 9"
Rhode sland .26 1”

Massachusalts -23.1°

West Virginia -21.5°
Pennsyvania -19 1
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LEE Facilities & potential set-up
Bolts=LMA sensors, Balloons=sondes (inc. EFMs and PASIV), DOW truck

Chaumont

Ii

« i
Sackets Hﬁl;oy/"
feid

)

:

L 4
AW aATErLaWw

s
y 1 " \
// Moy

poogle-Earth
T 'l::f.(ndv"i‘.-,:l‘ Copormicus
m n?, NOAA

.

Gr GeorgiaTech
Research Institute



GTRI and NSSL LMAs (total of 16)

SUNY-Oswego students needed to keep
LMASs clear during IOPs

Before and after Adams Center

9:01 AM
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Summary of LEE Data Collections

|IOPs with all/most instruments: 11

— Lightning occurred during 3 I0OPs
* Number of flashes/IOP ranging from 5-58
* Flashes included frozen precip events as well as wind turbine induced

— Null: 8

Events (not necessarily LES) where only LMA data was collected: 8

Today will show comparison of a couple of hours of LMA and GLM data from two
|IOPs
— LMA uses sources closer than 3000 m and 0.15 s within a 150 km radius

— GLM flash uses groups closer than 16500 m and 0.33 s within 161 km by 194 km box
(slightly larger)
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IOP 3, Nov 20, 2022: nghtnlng Ingredients
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M550 LA on 20 Mow 2022
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 About 25 flashes detected

— 27 — 28 If we use flashes with less than
10 sources

« Well within the LMA internal area
« Concentrated over the wind turbines
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|IOP 3: GLM Data for entire
1000 hour

GLM detected 17 flashes over 1000 hour

Again, concentrated over the turbine
area

Look at three of these flashes

GLM Groups & Parent Flashes Detected During IOP3: 1000Z - 1100Z
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Flash #26563
Flash #37669
Flash #38341
Flash #38701
Flash #38921
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Flash #40176
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Flash #44900
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IOP3 - Flash #24065 Start Time: 10:09:08.429467
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IOP3 - Flash #40176 Start Time: 10:47:27.354469 MSSL LMA on 20 Naov 2
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M5SL LA on 20 Wow 2022

IOP3 - Flash #44900 Start Time: 10:59:16.301979
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Oswego Lightning from IOP 3

LMA Points (white) over DOW Reflectivity
(Image courtesy Trevor White *U. lllinois)

2022/11/20 20:54:41 DOW7high 2.91° PPI

Video of this flash hitting stack in Oswego (K. Jesmonth, SUNY - Oswego) o I
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IOP2 - Flash #27588 Start Time: 23:14:15.063328
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Summary

Relatively good agreement between GLM and

LMA measurements

GLM typically detects slightly fewer flashes / o
— LE flashes much lower than “normal” | : 2 5
GLM events seem to be (relative to LMA /

sources) ’ o

Skwa

— Less extensive
— Shifted slightly south [

GLM (or LMA) flashes may appear to be split o @\ | -

oV WREZE &L wWaelE oum CEOND

due to processing differences N

Would like to overlay and animate GLM, LMA, T e
and ABI
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