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Introduction

The goal of this study is to analyze the electrical activity
embedded to the coastal Amazon Squall Lines (ASL),

observed and measured the 23rd June of 2011 over the
region of Belém.

The electrical activity was measured by different types of
systems:
— 3 Electric Field Mills (EFM);

— and 2 VLF Lightning Detecting Network (LDN) the STARNET and the
Vaisala GLD360.




Methods

* The electrical activity produced by the ASL was studied for two
spatial scales:

— aregional scale following the lightning flashes detected by the VLF
systems during the ASL life cycle;

— and a local scale studying the vertical electric fields measured by EFMs
when the ASL shift over Belém city.
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Results and discussion: Regional scale

The number of flash events collected by the GLD360 during the ASL is about 10.9
times the number of flash events collected by the STARNET

Indeed, the GLD360 detects more IC flashes and more low peak current flashes
than the STARNET.

— The STARNET receivers are focused on GC detection (Chronis and Anagnostou 2006);
— while the GLD360 does not distinguish between ground and cloud flashes (Said et al. 2011);

— Moreover the GLD360 could detect Sferics from low peak current discharges at large
distances (Said et al. 2011).
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Results and discussion: Regional scale

The lightning events detected by the VLF networks STARNET(overlaid as magenta dots) and

GLD3060 (overlaid as blue dots) are mapped and compared to the isolines of cloud top
temperature calculated from the pixel color of enhanced infrared (IR) satellite images, GOES-12

(INPE/CPTEC/DSA) : -40°C

GOES+GLD360+STARNET 23-Jun-2011 17:00

1" N = 1N
1= - e
| I.—-‘I - \|.::- I:I 'lq.,l
céz‘j\mllsfw 50°W 49w 48'W 47w 46|W &2 W 51«{7\/ 50 W 49'W 48°W 47 W 46
| | S
. Ly . e R
18| 1 15 T © " - A i
| W | =
N ouy g‘?
2°s e 2°s & )
| . —_‘_I_ | I ] |'_
, Genesis ¥ | | oem. MR
.| o . | LY,
L et R — =
GOES+GLD360+STARNET 23-Jun-2011 20:15
1N

gray line and -70°C black line

GOES+GLD360+STARNET 23-Jun-2011 18:45

1N
:
w2

18,
|
28,

1 N:

| .
(52 W"‘51 W“5O
| I;_l ! iﬂl_, I .".'

_9W 48°W 47°W 46

GOES+GLD360+STARNET 23-Jun-2011 19:30

£

W
!

-W—BOW 49W 48°W 47°W 46

GOES+GLD360+STARNET 23-Jun-2011 21:00

w

C52 W‘_S‘I.-W |50W 49W 48°W 47°W 46




Results and discussion: Regional scale

The intensification phase of the ASL
is embedded to 3 strong peaks of

lightning flash: Genesis Maturation
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Results and discussion: Lightning clusters

By tracking the main lightning clusters in time, it was observed that:

the ASL was mainly expanded towards the west, until the middle of the intensification phase,
when the core of the dominant cell storm reached the Amazon River.

Subsequently, the dominant cell of the ASL changed its drift direction, close to the
experimental sites of Outeiro and Benevides.

Next, the ASL was mainly expanded towards the Southwest and the core of the dominant cell
storm seemed to follow the Amazon River side.

The cell storm direction and intensification from Outeiro suggest an influence of
the river-breeze.
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Results and discussion: Regional scale

* The fine-weather electric field is about 100 V/m
* the thunderstorm electric field can reach 20 kV/m

* The effective detection range of an EFM varies from a few km to perhaps as much
as 20 km

* Localization impossible due to the time sample of 1s
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Results and discussion: Regional scale
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