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New visualization and analysis tools

3D Lightning Mapping Array
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-|LMA and geostationary lightning data processing and visualization with juﬁé

B e, CH |
A new set of interactive visualization tools is programmed in the Julia language. Its native speed of processing and multi-
threading allows various flash/sparkle/leader grouping procedures and 3D leader speed and polarity analysis to be performed Iin
seconds, what may have taken minutes (or worse) in other languages, allowing an interactive experience. MTG-L|I and GLM
data is overlaid and linked automatically with LMA, matching the LMA flash location without the need for parallax shift
assumptions. Data from regional or global cloud-to-ground networks can be loaded as well. Real-time LMA and MTG-LI data is
downloaded and displayed directly from the GUI. The intention is to release it as a Julia package.

e

18

S viewed from the east N
| | | |
15 A
€ 12-
(0] = B
g’ ;
. = 6 8 §E S
2 LMA visualizer = o X © ’
3 -
Real-time LMA: 2024-07-01 04:23:14 LMA Live CG Geo <PrevFile NextFile> <<PrevFlash NextFlash>> Zoomout  Resettime Save figure Export MCAT,UPC 5 July 2024
18
18 colormap: 15 . 0 T T T T
15 £ : With LINET -6 0 6 12
_5 12 e turbo % 12+ - Y ‘. I . . : - S F
§ o = g 6 T A, i ; f. B g o goigg fm UPC,MCAT 1 September 2023
£ 6+ ¢ ® Va8 .. &g e | 8 ;
= 3 E v v B 4 R A e O o AR R R 4 [ S e i T TR o
31 T fiii i o o A e T A i i '
0 0 g e i et 2 y = ; ; : / (1)5-1‘1-20 15:12:00 15:12:40 15:13:20 15:14:00 15:14:40 15:15:20 15:16:00 15:16:40 15:17:20 Z §#W'{"lﬁlﬂmmWMMW“@“"*‘“l‘itﬂ"t"*’“!“”W“” ‘#“‘“1‘“1”"*" TRt ”‘““'FW‘*@WWWWMM
04:17:12.400 04:17:12.800 04:17:13.200 04:17:13.600 04:17:14 04:17:14.400 04:17:14.800 04:17:15.200 04:17:15.600 22:19:38 £2:19:38:290 22:19:38:500 22:19:38:750 22:19:39 22:19:39:250 £2:19:39:500 £2:19:89:750 22:19:40 o oo oo o o o o o o o e o s . P . mem mm
18 - 18 18 < : 18
18 NwW viewed from the southwest SE| 18 @ animate SE viewed from the northeast NW ! v . ewed fro’m the east N ' s
154 - 15 15 ) 151 15
= ® size € E 124
§12~ k12 ” §12 12 %12 12
O 9 Fo ® fstart 8 o P g Fo " s 91 re
41.40°N - E] = g ] oo s Y ;3 2 |
= i L R I ) ‘. by L) -6 £ = 6 i re
i b 8 o cc 42.50°N g == . . & . - g 41.00°N .
1 F 3 i == 3 Sis 31 L3
3 4 ® IC ‘3
0 T T 0 0 T T T T T T T 0 v ¥ I lt 0 0
: -15 0 15 30 3 6 9 . Y 1
41.20°N i& ° i 0 i ° ° 18 W (g 40 - — 60 ey pO ari y 2
36 > T ’ ¢
140 @ stations 42.00°N 4 3 N e o 8 i \ m
41.00°N CEUA * " L ss 4080°N{ 7 11 1 & | o F | 1
' =] B €, ¥ Tos : : : Sl ) i = 1 [ | &0 43 |1 |
£ \ e Lo GHE |5 g AN (IR L B L B R R X Sy
] 100 \\\ § 3%"}_;’ ‘ 8 044 ‘/ v 1. . : . ‘ . . \‘\ § 8 & {1 | ? ” ® d
S ,? A F D fiter: B S K . : "% . L . ' 2 color by: é i
2 Leader speed oy - S W g AL 0 2 : ——
3 / ] Y . “8’_ li & sparkles 41.50°N e, g = ’ i \ :).’_ 3d leader speed =
S 7 I I l - [} i S 16 £ = ‘\ > s 3 : s agrmn Aty st RS, e S DT = 2 IR 2P
-§ 80 TI e d IStance / 2opise § color by: § ) P o i v % order/step by: 40.60°N 7 g g - ’ ) - -
2 o A s = s St : : 2 2
40.60°N - 40 + /,’ 45T . » gl 45 3d leader speed S /,' ] \ 45 3d leader speed 15:15:00 15:16:00 15:17:00 15:18:00 15:19:00
ol e i
204 il T order/step by: J ; e SEIPRRE | on top: o B 0
’ g T = 41.00°N T . . i S kl . I t.
T T . e TR [V : "\ leader speed () ’ Jﬁf \ high par e 1solation
E 0.50°E 1.00°E 07 Ry - T T T T T T s 40 = i i = = 0l ! ! ; ! ! ! ! ! ) w0 — =
turbo G0 o o8 5 16 ol - ol A -0.50°E 0.00°E 0.50°E 1.00°E 1.50°E b e ok e - . = i = 1.20°E
time (s) time (s) time (UTC) -
“an
L
Ebro LMA 2023-07-06 LMA sequence Zoom out Reset time Save figure Export Ebro LMA 2023-07-06 LMA sequence Zoom out Reset time Save figure Export
Ebro LMA 2023-08-26 LMA sequence Zoom out Reset time Save figure Export
€
=15 £50
E 3
@ 10 225
3 =
E 54
© {00 R o e B
0 13:11:40 13:20:00 13:28:20 13:36:40 13:45:00 13:53:20 14:01:40 14:10:00 14:18:20 14:26:40 14:35:00 13:40:00 13:46:40 13:53:20 14:00:00 LMA sequence Zoe o Reset time Save figure Export
14:10:00 14:35:00 15:00:00 15:25:00 15:50:00 16:15:00 16:40:00 17:05:0
15 — L :
41.50°N — ' . . . T . ___ = =
H.50°N 13:53:20 13:55:00 13:56:40 13:58:20 14:00:00 14:01:40 14:03:20 14:05:00 14:06:40 14:08:20
41.00°N
P ’E\ 10
£ ]
[0}
[0
3 E
% 41.00°N © 1 00°N
40.50°N
g
2
5 2
G
40.00°N L h [ h I .
ightning hole altitude o Low altitudes
0.00°E 0.50°E 1.00°E 1.50°E 0.00° 0.50° 1.00° 1.50° 0
degrees -0.50°E 0.00°E 0.50°E -0.50° 0.00° 0.50°
High altitudes

MTG-LI: a first comparison with the Lightning Mapping array
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S TP WO N ORI M ST T oo Large 3D Lightning Mapping Array in Spain
:a‘*\#‘%mf; (20-30 operational stations)
4 n 2011, the UPC Ebro 3D Lightning Mapping Array was the
L E I ° first LMA to be installed outside the USA, consisting of 13
o) DN N ocwei g Sl =" I [ [ [ [ [T TN stations in 2012-2014 and was subsequently split in half in
. I'-_'| 2015 to facilitate a LMA in Colombia. It has gathered a
. © e 1ic database of 12 years in the Ebro Valley in Spain.
N I:=|| A 3D Lightning Mapping Array (LMA) detects lightning
o | | 1==/| pulses in the 60-66 MHz band. The pulses are timed by
< GPS. Time-of-arrival reconstruction results in 3D pulse
: g locations, revealing the lightning leader channels inside the
: cloud and toward ground. The detection range of a sensitive
: N network can reach over 250 km from the center. LMAs are
. used for lightning science, nowcasting of severe
weather, airspace safety and calibration / validation of
- e space instruments.
. R HES S : . The system was upgraded in 2023 with up to 15 new
s . e e stations operated on solar power, producing data that can
S . T be watched in real-time. Additionally, the Meteorological
: B R S s | | ' Service of Catalonia started installing their 15-station LMA
o o e || s . s i network in 2024. The UPC-SMC collaboration allows data
iy e el L from both networks to be combined to offer the best spatial
I STRET T B e f coverage and resolution, with real-time lightning monitoring.
e i - | | R PErCRTY | AR o See elma.upc.edu for data/campaign services!
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