TheLow-Latitude lonospheric Sensor: Recent
Scientific Results

Cesar E. Valladares

University of Texasat Dallas

cev160230@utdallas.edu
http://lisn.igp.gob.pe




Outline

New insights on the occurrence of near-midnight TEC enhancements that
develop after sunset at low latitudes on 30% of the days [Valladares and
Chau, 2012].

Tropical lonization Anomaly [Valladares and Eccles, 2016, under review].

Study of the association of primary and secondary gravity waves with tropical
storm Irene[Valladareset al., 2017]

Observations of Conjugate MSTIDs using Networks of GPS Receiversin the
American Sector. [Valladares and Sheehan, 2016].

During two large magnetic storms that occurred during the northern
hemisphere summer solstice, a pronounced TEC enhancement was obser ved
in addition to the storm enhanced density (SED) [Valladareset al., 2016].

Plasma bubbles observed with SWARM constellation and C/NOFS satellite on
December 10, 2013. The bubble velocity field. 3D view of plasma bubbles.



Geographic Latitude

L 1SN instruments and basic measurements
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L argest Near-Midnight TEC Enhancement
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Tropical lonization Anomaly (TI1A)
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Wind system associated with TIA Decaysat 18 LT when zonal wind rever ses. Appear at
v * longitudes with significant declination.
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TEC perturbations
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TIDs associated with Tropical storm Irene (August 20-21, 2011)
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Medium-scale TIDs

We used a computer program
that automatically detects TEC
depletionswith a depth larger
than 1 TEC unit.
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Medium-scale Traveling ionospheric disturbance (M STIDs), Electro-buoyancy waves
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Magnetic Storm
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| nvestigation of Equatorial Plasma Bubbles

C/NOFS SWARM-A-B-C Dec. 10,2013
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TEC perturbation from PRN = 03, 06 recorded on December 10, 2013
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Magnetic Latitude
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Conclusions

The LISN distributed observatory provides near-real time observablesin a
continuous fashion (24/7). Our initial task wasto upload maps of Tec and
scintillations. We arein the process of moving into delivering processed
parameters, such as maps of TIDs, conjugate MSTIDs, TEC depletions. A
mor e complete display of the bubble will require real-time measurement of
satellite data.

A new processing algorithm has been designed to determine the Bubble
velocity field. The velocity has been calculated using hundreds olGHNES
receivers that exist in South and Central America and the Canilobg@n. The
bubble velocity field can be used to trace backward/forward in time
measurement of plasma bubbles conducted with satellites/cubesats.
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LISN and other GPS Stationsin South and Central Americas
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| onograms and hand-scaled densitiesusing VIPIR ionosonde
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TEC perturbation from PRN = 03, 06 recorded on December 10, 2013

-90 < long < -30
T T T

=
I

A e

l 1
5 6 1
Universal Time

L T
A0PIURA 221

T9ES. -3 TS
T MACHALD 52 ]

TAEL 400, -TR9G
I0CELICA 22T

TOTE RIS, -TaRG|
O GUAYAQGUIL 22T

TOT1. 091 7972
W ESMERALDA 52 4

TaSd IR WTO6E
IO HARANIAL 51T

To40, 02X, _Ta4s
T EL CARMEN 22 5]
TOA, 100, -T94T
T UEVEDD &2 5|
T (35 WTaE0
0 LORA ELT

TEOL _4&E Tl
W PALAHIA 215
T, AR -TO00|

TCUENCA CANTON 840
TEAS, 139 -TEES

AW LORENZO 53 7|
TETE L&D _TET

15 TUMACD £1.6|
TETL W TRES

T ALALS] E41

Thid, 4T, -TESE
W GUALAGUEA, 84 5]
TS 1 6S TRAS
TR RAEAMRA 24|
TEAE. 16T, -TRAS[

30 REBAMPEA 341

TE4E -0, .TES0
HOGUITD &3

TEAS UL TEA2
TWMACAS 25T 7

TEIE (35 -TE12
T B AR RA 4.5
TIEE LTI -TTE6|

WFALGRA #50|

TIER 099, .TTRX
IOTENA 2T

TTEL -0, -TTE]D
IOEL CHACO 24T

TT.M, OT2 .TLTG
O TULEAN &5

TI1LTR, -TTIS]
T ANCON §18

=

=3

=

™

™

]

ANYVI1/10

0= mlat< 15

I T R TR R TR T
gl Lot e (W
[10 TECU

ddTEC -90 - long < -30
T T T T

=
I

S04 50T, -E0E4
A0MURA 643

ToEd, -3 TR
0 MACHAL 64T

TREL 410, -TR9G "
TOCELICA 647

TOTE RIS, -TOEG)
20 GUAYAGUIL 647

T9.TI. 093 -T9T2
W ESMERALDA 644

ToM. -TER TO6E |,
I HARANIAL 6510

TOA0, 0T, Ta4E

T EL CARMEN 64.%("

T99, 101, -T947

0 GUEVEDG 65.0)

201¥12/10

00 mlat= 15

TOE 399 TI0) L i b me @ 8 T W & w0

WA B8R

TEOL 46 Tl

T PALAHTEA 641

T, LA TO00|

W CUENCA CANTON 68.5)

TEES, 129 TRES

W EAN LORENZ O s T

TETS 18D TRTL|

15 TUMACD 65 5|

TETL EW TRES

T ALALS 650

TE b, AT TR SE

W GUALAGUE 565!

TE S 1 EE . TRAS

TR AMRA 66T

TS 16T TRAS

WRKEAMEA 662

TEAE 0 TR0

WU 66,0

TEAS WL TEAR

WA AS 10

TEE, 038 7512

WIMBABURA 665

TISE 171, -TT96|

W PALORA ST

TIEE 090 TTEE|
WTEMA 671

TTEL -0, TIED|

WL CHACD 665 -

TII, OTE TTTG

WTULEAN 667

T4 11.78 -1 5|

W ANCON T E

l 1 1 l l l |
56 7 8% % 16 11 12
Universal Time

=

=4

=

™

b

Clengruphic Logibde (Wed)

[10 TECU



