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OURPLAN

The program has a focus on monitoring the regions of the
equatorial lonosphere and the SAMA (South America Magnetic
Anomaly). The main concerns are to model peculiarities of the
Brazilian lonosphere such as equatorial electrojet, the ionization
anomaly, the plasma bubbles and the consequences for radio

propagations

» Program started in 2008 with a four-year installation plan (plus one).

» EMBRACE is aimed to establish a “Space Weather Information and
Prediction Centre”.

» Plans to establish and enhance INPE’s ground based monitoring
systems.

» lonospheric modeling with IT applications on the web for alerts,
monitoring and predictions. 3
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EMBRACE’S DATA COLLECTION AND FLOW
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Data collection and data processing, modeling and
dissemination

Sensors
taleza * Radiometers (Sun)

* lonosondes

* Magnetometers

* Imagers

* VHF radars

* GPS data (IBGE)

* GICsensors

Satellite data (NOAA)
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FLUX DENSITY MEASUREMENTS

loday radio emission at 10.7 cm (2.8 GHz) is spatially integrated
and is the best solar activity index

F10.7cm (2.8 GHz) measures the
magnetic field organization of the active
regions.

BDA will make maps of the Sun from 1.2
a 1.7 GHz in future will observe 2.8 GHz.

BDA operations will start late this year.
EMBRACE will look forward changes in
the atmosphere are more relevant
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SOLAR MONITORING

HPBW:0.6-10°)
HPBW:1.0-1.2°)
HPBW:0.6-1 arcmin)
HPBW: 4, 2 arcmin)

fedi s ;

http://www.arcetri.astro.it/~kreardon/EGSO/gbo/ +
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Magnetosphere

Instrument
Magnetormeter

lonospherc&Earth

AN ONET N

BLM ( 01°26'28" S, 48°26'40" W )
MAN ( 02°54'52" S, 59°59'40" W )
SLZ ( 02°35'36" S, 44°12'43" W )
EUS ( 03°52'48" S, 38°25'28" W )
PAL ( 10°17'50" S, 48°21'41" W )
CXP ( 22°42'07" S, 45°00'52" W )
SJC ( 23°12'38" S, 45°57'23" W )
SMS ( 29°26'36" S, 53°49'22" W )
FRZ ( 62°05'06" S, 58°24'12" W )

MAGNETOMETERS NETWORK

21
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IONOSONDES

Boa Vista

Belém

Sao Luiz

Fortaleza

Alta Floresta I

I Campo Grande I

Cachoeira Paulista I
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| Installed & Working I |

To be installed |
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Instrument GPS RECEIVERS FOR SCINTILLATION MONITORING

GPS
lonospherc&Earth LISN / NSF @

Alta Floresta-MT
Belo Horizonte-MG
Boa Vista-RR
Brasilia-DF
Cuiaba-MT
Dourados-MS
Ilhéus-BA
Imperatriz-MA
Natal-RN
Parintins-AM
Petrolina-PE

Porto Velho-RO
Rio Branco-AC
Santa Maria-RS
Séao Luis-MA

Sao José dos Campos-SP
Santarém-PA

13
* lonosphere Scintillation (SCINTEC-CASCADE)

Scintillation & zonal velocity

TEC and scintillation (LISN)

Ve
®  Future stattons
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GPS S4 AND POSITIONING ERROR RANGES

lonospherc&Earth

Real Time Ionospheric Scintillation - BRASIL

Current GPS S4 Data Display - Brasilia, DF - Station A
S4 index at Brasilia, BR 2009/04/21 19:03 UTC
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Put the mouse over the stations to get more informations or clickto | & > imin ) Offline
get scintillation plots, errors, azimuth and elevation angle.
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GPS
lonospherce&Earth BRAZIL

MAPPING OF PLASMA BUBELES OVER BRAZILIAN TERRITORY
DATA: 2002-1-22-2402 UT
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GPS
2012 January 01, 9:00 — 02, 9:00 UT (24 hours)

09:00:00(UT) 01/01 2012
207 3% ‘_‘1_—',1”:.‘ = ) TEC [10"/m?]

lonosphere

50 %

90 -80 -70 -60.-50 40 z,

IBGE RINEX data file
TEC Mapping code by STEL Nagoya University (Y. Otsuka) 27
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IONOSPHERE MODEL

This simulation were
obtained from the SUPIM
(Sheffield University
Plasmasphere lonosphere
Model), a co-development
of the Aeronomy Division
of the CEA/INPE with the
University of Sheffield and
with the computational
Improvements by the
Computer Lab for Space
Weather at the SSO/INPE
and by the Computer Lab
for Mathematical and
Science at the ETE/INPE.
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Sheffield

lonosphere

Model GLOBAL MODEL
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FURNAS

LT-ltumbiara-5. Simao

200

H-nT-- 153

=200

200

H-nT-35
[m]

=200

10

GIC-Ampere
o

10 i i i | i i

VSS(dH/d) nT/min

Tirme, UT- Hours

® Magnetic variations under the power line similar to the nearest
Observatory in Vassouras (RJ)

® GIC measured correlated to the derivative dB/dt em Vassouras (RJ) a1
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in WMO WMO SPACE WEATHER WEB SITE

INPE EMBRACE Space Weather Information and Prediction Center

— lonospheric Scintillation 54 Index Products
From Brazilian Space weather information and
prediction center to WMO Space weather center:

GPSTEC map and scintilation map over Brazil.

Scintillation 54 Index over Brazil Product Desciption:

ATN TERRITORY - LIEN
DATA: 2012-81-11-00-11 T

. GNSS signal scintillation monitored by ground-based receivers (LISN network). The map displays location of the receivers,
near realtime 54 index. The movie shows 2-D plot of ionospheric scintillation during the evening to night time period of the

" previous day, represented by the $4 index, that impact telecommunication systems and GNSS signal availability.

.. Target Users:
Key product users include industries relying on high-accuracy GNSS positioning: surface and air navigation systems,

" agriculture, surveying, construction, driling, and scientific users

1. lonospheric total electron content over Brazil:
http://www.inpe.br/climaespacial/wmo/iTec.php

Geogmphic Ltk

[ Link to Map of Scintillation $4 Index over Brazil
Link to Video of Scintillation 54 Index over Brazi

Guogmpric Long ik

2. lonospheric scintillation map over Brazil:
http://www.inpe.br/climaespacial/wmo/iLisn.php Cadence: 10 zin Data Source: Groud-based GPS receivers

INPE EMBRACE Space Weather Information and Prediction Center

lonaspheric Total Electron Content Products

Total Electron Content over Brazil Product Desciption-

15:50:00(UT) 12/26 2011

R et v . TEC [10°7m]

This ionospheric product provides a measurement of the ionospheric total electron

content (TEC) over Brazil. It is designed to estimate the signal delay for single and

dual frequency GNSS applications. The map over South America displays TEC in

color shade. The movie shows temporal variation of TEC from 00:00 UT to 24:00

UT of the previous day with the time interval of 10 minutes.It was produced under
. Ty = collaboration of STEL (Nagoya University), Kyoto University, NICT, Japan, and

20 I = IBGE, Brazil.

| Target Users:

Key product users include industries relying on high-accuracy GNSS positioning:

agriculture, surveying, construction, drilling, and scientific users.

Link to Video of Total Electron Content over Brazil

-50

9p-80 -7"0 -60 -50 40 _‘0 33


http://www.inpe.br/climaespacial/wmo/iTec.php
http://www.inpe.br/climaespacial/wmo/iLisn.php

WORKSHOP DO n , ) )

PROGRAMA DE CLIMA MINISTERIO DA CIENCIR, TECNOLOGIA € INOVAGAO ( N\

ESPACIAL DO INPE COM INSTITUTO NACIONAL D€ PESQUISAS GSPRCIHIS.
EMBRACE

e - -

ZL8  EMBRACE WORKSHOP
PARTICIPANTS

GROUP AREA/ENTERPRISE

Group 1 [ ]

GNSS USERS

f Public

Group 2

TELECOMMUNICATIONS

Group 3
SURFACE TECHNOLOG

|I

Group 4

SATELLITE OPERATIONS

Group 5

=| GROUP1 |=( GROUP2 |m| GROUP3 |m| GROUP4 |m| GROYPS

|
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Public

Courtesy:

i \WORKSHOP ANALYSIS "

Qualify the Workshop Qualify the Presentations
o / ss N\ || oo / N\
80% 98 % 80% 92 %
70% 70% 66%
60% 60%
50% 50%
40% 40%
30% 30% 26%
20% 132 20% -~
10% o > o 10% og ©
o " * 1\ 1l ) o " —— ;
| Bad Indifferent \._Good Very good | [ Bad Indifferent  \_Good Verygood ” |
Importance of SW for your area Previous Knowledge
100% 100%
90% /85 (y \ 20%
80% o 72% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 15% 14% 20%
10% 0% - — - 10%
0% . N —— / 0%
[ None Some N\edium High |
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oueach EMBRACE’S VISIBILITY
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Outreach y EMBRACE’S VISIBILITY BY COUNTRIES
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y CONTACT US - THANK YOU

EMBRACE|

EMBRACE

Space Weather Program in Brazil (EMBRACE):

Web site: http://www.inpe.br/climaespacial/index.php

Contact person:
» Hisao Takahashi: hisaotak@laser.inpe.br, program manager

»Joaquim E. R. Costa: |ercosta@das.inpe.br, responsible for Sun

» Alisson Dal Lago: dallago@dge.inpe.br, responsible for Magnetosphere

» Eurico de Paula: eurico@dae.inpe.br, responsible for lonosphere

» Antonio Padilha: padilha@dge.inpe.br, responsible for GIC

» Jonas R. de Souza: jonas@dae.inpe.br, responsible for SUPIM Model,

» Rubens Gatto: gatto@dss.inpe.br responsible for space weather information site.

> Clezio DeNardin denardin@dae.inpe.br responsible for the public outreach 38
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