Fall American Geophysical Union Meeting 2000 A52C-03

Los Alamos Sferic Array Investigation of Lightning VLF/VHF Phenomenology
M JHeavner,D. A. Smith, A. JacobsonA. Waldrum, J.Harlin,”and K. Eack’

1 heavner@lanl.gov

Los Alamos

NATIONAL LABORATORY
LAUR-00-4198

2Now at New Mexico Tech

Abstract STEPSResults

The Los Alamos SfericArray consistsof elevenVLF electric eld changemeters
that have been operated continuously since Spring 1997.The primary purpose
for the design and deployment of the Los Alamos SfericArray (LASA) hasbeen

During the 2000STEPScampaign, 3 LASA sta-

FORTE Satellite

to support observations by the FORTE satellite, which has both VHF and op-
tical sensors. In April 1998, ve sferic array stations were located in Florida,
one of the speci ¢ purposes being to attempt coincident observations with the

tions were deployed in Colorado for coordi-
nated lightning observations. The June29,2000
lightning activity recorded by LASA included a

Kennedy SpaceCenter Lightning Detection and Ranging (LDAR) system. Prior
to the 2000North American summer, threeof the LASA stations were moved to
Colorado for the purpose of conducting coincident studies with the wide range
of instruments that were part of the Severe Thunderstorm Electri cation Study
(STEPS)campaign, and speci cally with the Lightning Mapping Array (LMA)
operated by New Mexico Tech.

10minute period (23:19- 23:29UT) with 49Nar-
row Bipolar Events (NBE, see[2]), compared to
only 37 non-NBE events. A tornado occurred Above: RADAR Summary, LA Statons. (dack
between 23:29 and 23:44 and is analyzed by Satares), LASA stalonsiied tangles), LASA NBEs
Harlin et al, poster A52C-25, this session. No
LASA events were recorded from the tornadic

Both the LDAR and LMA sensorsrecord VHF emissions associatedwith light-

ning discharge processegat 66 MHz). The Los Alamos Sferic Array electric ¢ ~

eld change meters record sferic (VLF) signals (between 300Hz - 500 kHz). Om__. <<—,_.__m the _m_dm number of Zm.mm were ob Right
Understanding  the relationship between the LDAR and LMA VHF observa- served in alarger cell at a greater distance from e MAOAR
tions and the much lower frequency lightning observations of the Los Alamos the KI LASA station The LMA. LASA. and A

Sferic Array provides insight into lightning discharge processes,and speci -
LASA Station cally into interpr etation of coincident FORTE (VHF) and National Lightning
Detection Network (VLF) observations (also presentedat Fall AGU 2000).

RADAR composite observations are presented. couresy new mexico Tech

Florida/KSC LDAR Results

The 1999 LASA Florida expansion provided coor-
dinated observations with the Kennedy SpaceCen-
ter (KSC) Lightning Detection and Ranging (LDAR)
system. At left, the histogram of delays between

LDAR and LASA events associatedwith LASA Nar-
row Bipolar Events (NBE) are shown. The tempo-

rally nearestLDAR event height is plotted asafunc-
< tion of the LASA derived height, overplotted on
R the FORTE/LASA height distribution for NBEs. At
right, two examplesof the LASA, LDAR, and NLDN

observations for .5sof alightning ash is presented.

Los Alamos Sferic Array
The locations of the LASA stations
are shown at right. Each station
is comprised of a at plate elec-
tric eld antenna, a GPS for time-
stamp accuracy greater than 2 s,
and a computer for collecting data
and providing remote operation ca-
pabilities. The 1998and 1999array
operations are described by [1].
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VLFIVHF Event Height Comparison

788 in 05/03/99 06:44:36.336846 — 05/03/98 06:58.51.323777

Motivation
The Los Alamos Sferic Array was
originally ~ deployed for ground
truthing of the FORTE satellite light-
ning observations. Studies of coin-
cident National Lightning Detection
Network (NLDN) and FORTE ob-
servations found that FORTE and
NLDN have reasonable coincident
observation of some storms while
other storms are apparently missed.

One example FORTE overpass( 14
min.) is shown at left (seeJacobson
etal,, A52C-20,this session).
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