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o Objectives of the LISN Observatory

* To install the first Distributed Observatory in South America

e To nowcast the state of the low-latitude ionosphere in terms of TEC,
scintillations, TEC depletions, bottomside E- and F- region densities

 To address key questions about the low-latitude ionosphere
* drivers of the low-latitude ionosphere

« the effect of E and Es layers on inhibiting ESF !\ @v;*;/ ‘*:,%
«  the role of Gravity Waves on seeding plasma bubbles j \Jé:@’ :
« alternative theories for ESF o oo

* longitudinal variability of the low-latitude ionosphere

e To initiate collaboration with South American scientists working on
Space Weather problems. Motivate researchers and students in
South America by providing science projects in space physics and
creating programs for instrument development.



° The Low Latitude Ionospheric Sensor Network (LISN)

*To address key questions about the physics

IPPs after all
70 receivers
are integrated

of the equatorial ionosphere

*Develop nowcast/forecasts capabilities on the

onset of Spread F

*70 GPS Receivers

*TEC, TIDs
*Scintillation

*5 Ionosondes
*Virtual height

Altitude [km]

*Bottomside density profiles
*Meridional winds
*Nighttime capability

*S Magnetometers
*Monitor ionospheric currents
*Measure Vertical plasma drifts

Plasma density [cm'3]



The Low Latitude Ionospheric Sensor Network (LISN)
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VIPER Ionosonde Measurements
(Designed by T. Bullett and R. Livingston)

g

S e N

TR0 R
P

|
|
\
4 £ ‘
B
j . e s S m
~i;*Pu‘é;td‘ Maldonado, Pert

2 ol
% \ e A WD e
B ( NS v ; Seo M H91)_008178823738
Y et " g Dinp Vo AW a5 oo, . 868
L v " X o iy vy, n
{ K "o

g -l
/74.,/~

i EILeonC|to Argg}ytina

Full Blown ESF 02:37UT
M8 | hour, 10 minutes after first
| detection




Benefits of Coordinated Measurements
TEC, UHF Scintillations, and Ionograms - Feb 07, 2002

e |

100 —
20 00 04
2002/02/06 uT 2002/02/07

TEC

GLAT

12

S4 index from Ancon

Jicamarca
sounder
observes
range-type
ionograms

0100



GPS TEC/Scintillation

LISN - Data Flow Diagram

http://jro.igp.gob.pe/lisn

Remote PC Boston College Server

Internet

Magnetometer Measurements lonosonde Measurements
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LISN Web Page (http://jro.igp.gob.pe/lisn)

|_ow-LaTiTUuDE lonosPHERIC SENsor NETWORK

LISN Workshop Aug. 2007 - Taller de Trabajo LISN Ago. 2007

Telecommunications play an important role in science and technology world-wide. This field has its own
phenomena that need to be explained, and that is the challenge for LISN.

LISN, as a permanent array of the newest geophysical instruments in South America, closely coordinate as a
"distributed observatory”. Cur main focus is on complex and extreme state of disturbance that take place in the
magnetical-eguatorial ionosphere nearly every day after sunset, and on the ionosphere-thermosphere-
electrodynamics (ITE) system that constantly controls the dynamics of the plasma density, creating the proper
conditions to initiate plasma turbulence.

Known and studied for seven decades, the equatorial Spread F (ESF) phenomena are now held respaonsible for
causing high-technology [(GFS) navigation and communication failures that depend on inter-hemispheric link.
Enough is known and understood about this region and its process to show conclusively that nothing less than a
metearological approach to detailed and comprehensive ohservations, integrated closely with assimilative
maodeling, can lead to physical understanding and the imperatives of practical forecasting and nowcasting.
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Near Real-time display of VIPIR ionograms at
https://200.60.148.173/sys/
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' GPS historical data at https://200.60.148.173/gps/

http://200.60.148.173/gps/ - Microsoft Internet Explorer
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Low-latitude Ionospheric
Sensor Network

@® Daily files

Look for Station

Peru

Rinex Data : cuzc_090531.09d.tar.gz (320.16 kB)
Cuzco

2009 Scintilation Data : cuzc_090531.scn.gz (7

May

May

cuzc_090631.nvd.gz (1.89 MB)

Monthly files
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Near Real-time TEC Values
http://jro.igp.gob.pe/lisn/

—50 —40

P T nearREAL e CUIBA, Brazil
ikl R S N N i itk i T o Rk v

Boa Vista

11R2G *YISTA ¥OF

Txumm

TEZ(Units)

1R ‘REIND

T T T T T T T T T T T T —r T o
4 L5 1& 17T LB 19 20021 2223 ML 2 3‘ 4 5 & 7T E % LOLL 1213 14 L5 L X 23 4 56 7T E 9 OLLI21IL4ILS L
20080313 00RO 14 | 2008403413 2008/0%/14 |
TE_BizE = 820 neasREAL e SANTAREM, Brazil 17 TE_BIzE = 280 nearBEAL tiae) DOURADOS, Brazil
“N s § D
P\ antarem - |B ourados
B %W £ dh |3 »
) w
AN L

e ‘S0QVANad

S R o VN

u‘\’“ o
-
L5 16 1T LE 19 X002 2223 M L 02 3 4 3 6 7T E ¥ LOLL L2134 LS L Ll L5 16 17T LE L9 20212223 L 2 3 4 5 & 7T E & 10 LL 1213 14 L5 1
2008A03/13 3008/ | 30D 00RM00M14
FE_NIZE = A0 nearREAL Hme‘ ALTA FLORESTA, Brazil -
b=}
e ow
S Alta Floresta - |E
g LAY r &
2kl e | 5
20 o RN
= =
) A B
] o =
B e -
= J
.
a

L e s S e e e L N s s A A
LG Gmmamanl 23 435 67 89 00002130051
Leenl Time

2008/02/13 008/02/15




S4 Scintillation Index observed in SA
on March 08, 2008
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o TEC wave Perturbations associated with TIDs
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Stratospheric Warming Studies
(L. Gonsharenko, A. Coster, W. Rideout)

GPS TEG at 18LT (23UT), -75GLOCN g.003

Geo Lat

Jan-01 Jan-11 Jan-21 Jan-31 Feb-10 Feb-20 Mar-01

T, K, 10hPa

190 I | i | |
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Date, 2008

Every stratospheric warming event in 2008 is accompanied by a
decrease in the electron density in the afternoon



o Status of LISN

GPS Receivers
35 GSV4004 receivers — purchased/prepared/deployed
More receivers to be added (~15)
= Collaborations with other institutions (~25)
30 fully operational — http:/jro.igp.gob.pe/lisn
Ionosondes
1 is working in Jicamarca
2 in the process of being installed (Peru, Argentina)
= All deployed by mid 2010
Magnetometers
= All 5 constructed
2 Installed
3 by mid 2010
System installation complete December 2010

Internet Connectivity is the greatest challenge!
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IHY Observatories Over Africa
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Figure Courtesy of Babatunde Rabiu



Q suMMaRry

% Motivation for LISN
= Coordinated Measurements
2 Study electrodynamics of the low-latitude region
2 Develop tools to nowcast/forecast initiation of

Spread F
@ LISN Architecture Oy
% Examples of measurements and studies ‘Jizg;s
@ Current Status " 57

@ African LISN is a possibility
=2 Coordination and collaboration most important



Thanks for LISteNing!



