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e Overview
e Website information
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EMBRACE

Program was set up in 2007, operational in 2008

AIMS:

 Monitor and model space weather phenomena

« Raise awareness of space weather effects

 Provide real-time information / forecasts

« Anticipate and estimate space weather impacts
on space- and land-based systems

« EMBRACE operates as a Regional Warning and
Alert Center for Space Weather

e Member of International Space Environment
Services (ISES)

MCT / INPE / CEA — LAC — DSS - Programa EMBRACE
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SOLUTIONS FOR

« GNSS systems
* Precision agriculture
* Flight safety / flight control
« QOil rigs

« Defence

« Communications / broadcast systems
 Power grids / distribution systems

« Oil and natural gas pipelines

o Satellites

MCT / INPE / CEA — LAC — DSS - Programa EMBRACE
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Information channels
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ESTUDO E MONITORAMENTO BRASILEIRO DO CLIMA ESPACIAL
INSTITUTO NACIONAL DE PESQUISAS ESPACIAILS

Home  Embrace v Products v Bulletin  Indices and Data v| Workshops v Glossary @ Data = Contact
Latest event
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Furnas System for electricity and Cigré
Brazil hosted the Workshop.on the

Geomagnetic Induced Currents effects on
the Power Network

On April 05, 2016 the city of Rio de Janeiro hosted at the Furnas Hall,
the Workshop on GIC to_.

X-Ray Flux Ksa Index

EMBRACE Magnetometers
Netwnrk v

X-Ray Flux (GOES-14)
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“AEB Website

www.inpe.br/climaespacial

X-Ray Flux Ksa Index e

X-Ray Flux (GOES-14) EMBRACE Magnetometers D

y Sun
Network
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1 minute data - (05/31/2016)

Ksa Index - (05/31/2016)
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| | T; A2th RRIE |G formation about the Posted in: 30/05/2016
C = | ) Sk f the C m i, == There exist two active regions (NOAA 2548 and
UL \ 100 L | Il ( Cl ACe
INE . 2549) in the visible disk of the Sun. They are
INF D Site [ 7 st
; Bl located near to the coordinates N14W78 and
Suliuay | ] AY / S14E03. The ac ... Continue

“ Interplanetary Medium

Posted in: 30/05/2016
After being disturbed between days 27 ad 29, the

interplanetary medium has been calm on the last

MCT / INPE / CEA — LAC — DSS - Programa EMBRACE
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@AEB Storm on March 17 2015

Aurora Forecast - = AL > U @ 11:14 AM BLT
OVATION-Prime Mods R N A G4 (Severe) geomagnetic storm
' was observed today at 07/1358
UTC (09:58 EDT). This is the
response to a pair of CMEs leaving
the Sun on 15 March.

I
@ 01:09 PM BLT
The Embrace/INPE monitoring

system detected a G3 level

Magnetic Storm using the South
American disturbance index Ksa.

3
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Total electron Content 16-18 March 2015

EMBRACE|

The TEC map is generated at Embrace/INPE every 10
minutes using GNSS signals received from more that 150
receptors over the whole of South America, specially
those belonging the following networks: RBMC-IBGE,
RAMSAC, LISN, and IGS.

MCTi / INPE - AEB / CEA — LAC — DSS - Programa EMBRACE 10
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TEC Map ) Error Map

Erros nas medidas de distancia (vertical) baseadas no VTEC
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2AEB Magnetic Storm Alert %
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Rede EMBRACE de Magnetdmetros

Indice Ksa - (16/02/2015 - 22/032/2015)
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Evento ocorrido no periodo: 17/03/2015 18:00:00 a 17/03/2015 21:00:00

Efeito: Sistema elétrico: correcoes de voltagens podem ser necessarias, alarmes falsos iniciando
algum equipamento de protecdo. Operacao de satélite: sobrecarga estatica de superficie nos
componentes podem ocorrer, pode ocorrer aumento do arrasto sobre os de baixa orbita, e
corregOes podem ser necessarias para os problemas de orientagdo. Outros sistemas: podem
ocorrer problemas intermitentes na navegagao do satélite e navegagao em baixa-frequéncia,
comunicacao em radio HF pode ficar intermitente.

Medida: Ksa = 7

Frequéncia Amostral: 200 por ciclo (130 dias por ciclo)
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B Solar activity alerts

o ..-...\...

Estudo e Monitoramento
Brasileiro do Clima Espacial BRASIL

aso 106201411 = I
Dados de 1 minuto - (11/06,/2014-11/06/2014

CLASS_X

Qua 11 jun 04:09 RS

A T (e e e e e e e e e Clezio Marcos De Nardin,
0.5-4.0 A 1.32*10" 8 watts m-2

1.0

x O sistema de monitoramento do EMBRACE detectou um evento CLASS_X através
do instrumento GOES.

The monitoring system EMBRACE detected an CLASS_X event through the
instrument GOES.

ALERTA RAIO-X GOES

O sistema ce detecgio de eventos EMBRACE verificou

a existéncia de flare dlasse X com nivel de severdade
R3 ocorrido em 11-06-2014 &s 09:06:00 UTC.

Efeito de Severdade R3:

HF Radio: Grande area de blackout em comunicacio
em radio HF, perda de ridio contatos por
aproximadamente uma hora na regido iuminada.
Navegacio: Navegacio em baba frequénca
degradada por aproximadamente uma hora.

X-RAY GOES ALERT

The event detection system EMBRACE verified the
existence of flare class X with severty level R3
ocurrred in 06-11-2014 at 09:06:00 UTC.

Programa EMBRACE
@cllmaespamal
EMBRACE € um programa (|
Monitoramento By
580 José dos Camp! E¥ect Sé'\‘E'T,‘ R3
Programa EMBRACE
C EHBRAC HF Radio: Large area blackowt in HF radio
[ALERT] [Radio blackouts] -R1- Flare detected. Peak 06-16- cniRicaion ik of rid torkadk for aboik o Kt

2014 00:01:00 UTC. ##Embrace #INPE #Space\

i[ﬂ

n the Bummnated region.
Navigation: Navigation in low frequency degraded for

Tweets about an hour.

i Programa EMBRACE

\ Campo geomagnetico cor E . g
2 CME que teve inicio no fi E Programa EMBRACE C QONL3to.embraceSinpe.or
Who o follow - Refre uT. s - D
Gilete Brasil @ [ALERTA] [Rédio blackouts] -R1- Flare detectado. Pico: 15- ; o gontato.embrace@inpe br
M ol , ~J 06-2014 11:39:00 UTC. #Embrace INPE SpaceWeather
Programa EMBRACE r . g
Ministério da Saude 6 @ Em Fortaleza o pico de dé V's-.g ”O'SSB pagna no 5'(;3 © EMBRACE no Twitter.
¥ km enquanto a ionosfera 1 Facebook. ) Follow EMBRACE on
W Follow Geamagiichoa o onicm Vist c;.c: :':ge on Facebook. l ’ Twitzer,
Htpend Faceboo Twitter

BBC Brasil @ @oochrasi
)
LY | Follow

70 Programa EMBRACE climaespacial 4h

\ Vento solar em condigdes normais. ja recuperado do distdrbio do dia = — - = = - z =

m 8. V=450KITs & B=5nT, B2 positva @ CI im a espa C | a Copyright 2006 - 2014 © INPE Idnm Nacional de Pesquisas
Expand Espaciais. Todos os diretos reservados.
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Real Time Ionospheric Scintillation - BRASIL
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Android App

https://play.google.com/store/apps/details?id=br.inpe.climaespacial.mobile

& ADps Categories w Home Top Charts New Releases

My apps
Shop Embrace Mobile
Brazilian Study and Monitoring of Space Weather Weather % ® %% #% 5 2
< Games =
Family © This app is compatible with all of your devices

Parent Guide

Editors’ Choice

- | Mew n, i3
N ( .
= g b of
| simple [3pha] magnetic configuralion There exi
| m no region returning to the visible disk of the Sun
l i Lest 24 hours recorded low solar activity. In

accordance wih the LASBCO and STERED
eapenmaents, at the momenl this bulletsn is bang
- BABA es-ana posted, there exist no CME Eaith directed, The
recutren ansequatonal coronal hole, CH 682, is
due to be Earth directed on 12th-13th August. By
mow, and for the next 48 hours, both the
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New APP
Embrace
Mobile
Google Play

SINCE
JULY 2015

Rede EMBRACE de
Magnetometros
indice Ksa - (03/11/2015)

Values
w E=Y

N

3. nov
03:00
06:00
09:00
12:00
15:00
18:00
21:00

Embrace Mobile - v1.0

Copyright 2015@ INPE - Instituto Nacional de Pesquisas Espaciais

Embrace/INPE
) Estudo e Monitoramento Brasileiro do Clima Espacial

G5

g e e

G4

g ———— e e e e e

G2
G1

Bl oo— | e =l 1 —

4. nov

Embrace/INPE
Estudo e Monitoramento Brasileiro do Clima Espacial

o3novis 18:00

Instrumento

Classe

KSA

Evento ocorrido no periodo: 03/11/2015
18:00:00 a 03/11/2015 21:00:00

Efeito: Sistema elétrico: flutuacdes fracas na
voltagem podem acontecer. Operagao de
satélite: possivel impacto pequeno nas
operagdes. Qutros sistemas: animais
migratérios sdo afetados neste nivel e em
niveis mais altos.

Medida: Kp=5

Frequéncia Amostral: 1700 por ciclo (900
dias por ciclo)

n 1 03 nov 15 12:00
Instrumento
Embrace Mobile - v1.0
Copyright 2015© INPE - Instituto Nacional de Pesquisas Espaciais

MCT / INPE / CEA — LAC — DSS - Programa EMBRACE
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“AEB Android App (a

AGENCIA ESPACIAL BRASILEIRA EMBRACE

Embrace Mobile

Embrace/INPE Embrace/INPE
N eW A P P Estudo e Monitoramento Brasileiro do Clima Espacial Estudo e Monitoramento Brasileiro do Clima Espacial
Em brace Fluxo Raio-X (GOES-15)

Dados de 1 minuto - (04/11/2015) D?nov]s 03:25
Mobile
Google Play

Classe

CLASS_M

0 sistema de monitoramento do
Embrace/INPE detectou a existéncia de flare
CLASSE M (1,98*107%0 watts m™2) com nivel
de severidade R1 ocorrido em 04-11-2015 as
03:25:00 UTC. Detalhes: Cligue aqui

Watts m™2

SINCE
JULY 2015

Efeito de Severidade R1:

HF Radio: Completo blackout em HF (high
frequency**) no lado iluminado inteiro da
Terra durando horas. Isto resulta em falta de

4. nov 04:00 08:00 contato com aviadores e marinheiros nestes
setores.
— 1.0-8.0A — 0.5-4.0A Navegacao: navegacao em baixa frequencia

usado pela marinha e alguns sistemas de
aviacao experimenta falhas na area iluminada
por horas, causando perda em
posicionamento. Erros maiores em sistemas
de navegagao por satelltes por horas na parte

Embrace Mobile - v1.0 Embrace Mobile - v1.0
Copyright 2015@ INPE - Instituto Nacional de Pesquisas Espaciais Copyright 2015© INPE - Instituto Nacional de Pesquisas Espaciais
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Other GNSS Initiatives

CIGALA (GALILEO)

Concept for Ionospheric Scintillation Mitigation
for Professional GNSS in Latin America (ended in 2012, but network is still active)

CALIBRA

COUNTERING GNSS HIGH ACCURACY
APPLICATIONS LIMITATIONS DUE TO IONOSPHERIC DISTURBANCES IN BRAZIL

New: GBAS aircraft landing system —
modelling to adapt US parameters to Brazil

ISMR QUERY TOOL

ISMR Query Tool allows users to perform queries and analysis
on the CIGALA/CALIBRA ionospheric monitoring database

MCT / INPE / CEA — LAC — DSS - Programa EMBRACE 19



«) WAEB  Other GNSS initiatives

CIGALA/CALIBRA website

ﬂ GPS Receivers | Bstudoe | X | €@ Roundaube Webmail 51N X | #J§ UNESP: Reitoria - Porta X/ [f] CIGALA / CALIBRA/ lono: X \ m =
= ?lan=en e B a S
HOME Stations Network CIGALA CALIBRA ISMR Query Tool Publications News Login

Precision Agriculture
ISMR Query Tool _

ISMR Query Tool is a web software that aims to extend the possibilities for analysis of ionospheric monitoring data by
applying data visualization and data mining technigues. having benefits from a visual analytics loop
i + Register / Contact

R Dt

i lE__”‘““" 33 « Screenshois

C @ [ is-cigala-calibra.fct.unesp.br/is/index.pl

Precision Agriculture requires the use of high accuracy

positioning system, like RTK (Real Time Kinematic).
= m However, there is a big challenge for using such system
Cantral Faciity =l 24 hours a day, mainly due to the jonospheric
S scintillation (IS). Read mare
S |
& i ISR Query Tool
Usars '—__
Highlights
lo
0. 64
0.08
-U.].Z
0.16
B
& mbrazilgif YW map-brazi-360x270-gif | 7| 8] Seff278a2164550d 1 gif T + Show all downloads..

http://is-cigala-calibra.fct.unesp.br/is/index.php?lan=en

MCT / INPE / CEA — LAC — DSS - Programa EMBRACE
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AGENCIA ESPACIAL BRASILEIRA EMBRACE

GLONASS and Space Weather

TN

Colombia

-', 4 GLONASS CORRECTION

Amazon R =l ]

e T st S STATIONS:
Brazil Teesina

Rio

Recife (NE)

*Pérto Velho

Bolivia
La Paz

Brasilia (center)

Y oSucre

Santa Maria (South)

Precise point
positioning studies

MCT / INPE / CEA — LAC — DSS - Programa EMBRACE 21



@ @A€EB Other GNSS initiatives

The overall objective of the proposed research on Precise Point
Positioning (PPP) is to assess the impact of multi-constellations
instead of stand-alone (GPS or GLONASS) PPP solution around
Brasilia. Data are extracted from the GNSS receiver of the One-Way
Station (OWS) MSGLONAS, «Sazhen-TM-BIS» installed at University
of Brasilia.

Future perspectives include:
ePractical applications on HASP (high altitude student platform;
eOnboard attitude determination;
eImpact point prediction;
eHigh precision applications with UAVs and mobile robots.

MCT / INPE / CEA — LAC — DSS - Programa EMBRACE 22
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=) Clezio M. De Nardin -
INPE — EMBRACE

Renato Borges — raborgesO7 @hotmail.com
UnB - PPP

Joao Francisco Galera Monico —

UNESP - CALIBRA
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