o oxcénc e oo For the occasion of the
INPE " AE B 54th Session of the Technical and Scientific Subcommittee of COPUOS

AGENCIA ESPACIAL BRASILEIRA held in Vienna, Austria from January30th to February 11t%, 2017.

Space Weather

Portfolio Samples

Presented by
Dr. Clezio Marcos De Nardin

Head of the Embrace Space Weather Program (INPE/CEA-LAC-DSS-CPTEC)
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<) BAEB Regional TEC Maps
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AGENCIA ESPACIAL BRASILEIRA

Data Format

EMBRACE

Maps are Google layers that be save as:

- Data Matrices

- Standard File Format (IONEX, GTEX)
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TEC Maps Updates

¢

EMBRACE
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#A€EB South American DIX Maps

Embrace MogMet currently ocperating stotions and observataries
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v

Number of grid points in  Vertical monthly TEC
a given regional map TEC median

RIDX - Regional lonosphere Disturbances IndeX
(RIDX) — Jakowski DIX first version

Regional lonosphere Disturbances IndeX (RIDX)
Is based on GNSS measurements. The index
may be defined on local, regional and global scale
depending on user needs [Jakowski et al, 2006].

MCTi / INPE - AEB /7 CEA — LAC — DSS - Programa EMBRACE 5
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South American DIX Maps
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Flare Alerts

1]

Fluxo Ralo-X (GOES-153)

Qua 11 jun 04:09 [ BS
R NN N 1.0-804 1.21710°5 watts m-2 I’ __________________________ a

5-4.0A 1.32*10°% Watts m-2

Seaich

Programa EMERACE

EMHHALE &

g b
[ Fp—
|I||.II|.

Who to follow

Gillette Brasil &
W Folow |

. Ministirio da Sawde &
'

Tweets

W) Programa EMERACE
Campa geomag ¢
CME que teve inl

uT

s Programa EMBRACE
Em Fonaleza o pico de o
km enguanto a ionushera

gecmagnética de ontem

—
W lomow

B8C Brasil &
W Tomow

BRASIL Programa EMBRACE

em condigles nomas. [d recuperado do aistlrblo do dia
% & B=5nT, Bz po

imaespacial

¥ Programa EMBRACE
[ALERT] [Radio blackouts] -R1- Flare detected. Peak: 06-16-
2014 00:01:00 UTC. ##tEmbrace #INPE #SpaceWeather

&

. Programa EMBRACE
[ALERTA] [R&dio blackouts] -R1- Flare detectado. Pico: 15-
06-2014 11:39:00 UTC. #iEmbrace #INPE #Spac

eWes

wsitiva

@climaespacial

Cobante, Rasmbtain

</ erasn

Estudo & Monitoramento
Brasileiro do Clima Espacial

CLASS_X

Clezio Marcos De Nardin,

0 sistema de monitoraments oo EMBRACE detectow um evento CLASS X através
do instumento GOES.

The monitoning system EMERACE detected an CLASS_X event through the
nstument GOES.

ALERTA RAIO-X GOES

0 sistema de deteccio de eventos EMBRACE verificou
3 exiztdncia de flare dasss ¥ com néivel de severidade
R3 occomido em 11-06-2014 3= 09:06:00 UTC,

Efeito de Sevendade R3:

HF Radio: Grande drea de blackout em comunicacio
am radiz HF, parda de rddio contatos por
aprovimadaments uma hora na regido duminada,
Mavegacio: Mavegacio em baba frequénda
degradada por aproximadaments uma hara,

X-RAY GOES ALERT

The event detection system EMBRACE verfied the
exiztence of fare dass X with severty level B3

oourmed in 06-11-2014 at 09:06:00 UTC,

Effect Severity R3

HF Radio: Lange area blackout in HF radio
commumnication, boss of radio contact for about an howr
in the flluminated ragion,

Navigation: Mavigation in low frequency degraded for
about an houw

Visite nossa paging no Saga o EMBRACE no Twitter,

Faczbook, | Fofiow EMERACE on
isit gur page on Facebook, l l Twitter,
Facebook Twitter

Copyright 2006 - 2014 © INPE - Instituto Nacional de Pesquisas
Espaciais. Todos os diretos reservados.
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@AEB Magnetic Storm

AGENCIA ESPACIAL BRASILEIRA

Estudo e Monitoramento
Brasileiro do Clima Espacial

n

Ksa - 10-11-2014 18:00:00
EMBRACE Magnetometers Network

Ksa Index - (11/07/2014 - 11/11/2014})

Clezio Marcos De Nardin,

O sistema de monitoramento do Embrace/INPE detectou uma tempestade magnética

10 G5 nivel G1 no indice de perturbacio magnético Sul-americano Ksa. Detalhes em
g T L I R T I iy o P e I 1 0 e e T oy http://bit.ly/1v6a0cw.
G4
A T T T The Embrace/INPE monitoring system detected a G1 level Magnetic Storm using the
5 South American disturbance index Ksa. See details http://bit.lv/102QpUS.
& G2 G1 (Fraco) - 50
9 Gl : . . rhy
QW B S 5% S5 60 S N S0 1 ) D A O N W I 8 U P U 9 D O Evento ocorrido no periodo: 10/11/2014 18:00:00 a
z . 10/11/2014 21:00:00
3 Efeito: Sistema elétrico: flutuacGes fracas na voltagem
podem acontecer. Operacdo de satélite: possivel impacto
- - pequeno nas operagdes. Outros sistemas: animais
@CllmaespaCIal migratdrios sdo afetados neste nivel e em niveis mais
= altos.
Tweets  Tweets e respostas  Fotos e videos EEEEEEEZEEEEEEEZEEEE8EE83
NBHNNGHEMOGNNG A<M E e NNG A= Medida: Kp = 5
COOMMAHNGOOOHMMN (OO0 m MmNy
Programa EMBRACE @climaespacial - 4 h ™ Copyright 2013 © INPE - Al rights reserved A Ania A tral: 1700 iclo (900 di idlo)
- requéncia Amostral: por ciclo ias por ciclo
[ALERT] Embrace/INPE detected a G1 level
Magnetic Storm using the Ksa index. See G1 (Minor) - 5o
details b|t|y,"] oZQpUS INPE Event occurred in the period: 11/10/2014 18:00:00 to
11/10/2014 21:00:00
SpaceWeather 1]
EMBRACE Magnetometers Network
1 g Effect: Power systems: weak power grid fluctuations can
AHsa - (11/07/2014 - 11/11/2014) occur. Spacecraft operations: minor impact on satellite
y Programa EMBRACE @climaespacia - 4 h 140 T operations possible. Other systems: migratory animals
[ALERTA] Embrace/INPE detectou tempe are affected at this and higher levels.
indice Ksa. Detalhes em bitly/1v6aOcw. 100 nT
60 nT Measure: Kp = 5
Q) Programa EMBRACE @climzespacia - 22 h 20 nT Average Frequency: 1700 per cycle (900 days per cycle)
o n
SUbtempeStade geomagl E -20 nT Esta é uma mensagem automatica. Por favor ndo responda este email. Se precisar contatar-
= . ;B nos envie emall para contato.embrace@inpe.br.
manha de hOJe elevaosi - -60 nT This is an automated message. Please do not reply to this email. If you need to contact us
* D (] i L . i . -
para 4+ e 1 000 nT, reSpE oy please send emzil to contato.embrace@inpe.br
2 . Visite nossa pagina no Siga o EMBRACE no Twitter.
-140.nT Facebook. r | Follow EMBRACE on
Visit our page on Facebook. L j Twitter.
mLE0AT Facebook ' ~ Twitter
38222822828288888883888858833582838388888883 : . . . :
e i e e e b i b b e i s e R Copyright 2006 - 2014 © INPE - Instituto Nacional de Pesquisas Espacia
,‘hocc—n_-._qr\-m;cac:a.-.q...r\m-oa:;—u_.gmgooo—n._q“m:aoo_.—q.—-m,: b cedfnsr s feeor i e
INPE - All rights reserved
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INSTITUTO NRCIONAL D€ PESQUISAS €SPACIAIS

South America Mag Anomaly

Courtesy:
Eng. Sony Su Chen
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Current Network AVG ERROR

Magnetometer Labels

Reference
EMBRACE-01
EMBRACE-01
EMBRACE-01
EMBRACE-01
EMBRACE-05
EMBRACE-05
EMBRACE-05
EMBRACE-05
EMBRACE-05
EMBRACE-05
EMBRACE-05

Under Evaluation

EMBRACE-02
EMBRACE-03
EMBRACE-04
EMBRACE-05
EMBRACE-06
EMBRACE-07
EMBRACE-08
EMBRACE-09
UNIVAP-01
UNIVAP-02
UNIVAP-03

Maximum error with respect to the reference

H
+0.237 %
-0.116 %
-0.252 %
+0.064 %
-0.105 %
-0.028 %
+0.178 %
-0.099 %
-0.863 %
-0.121 %
-0.075 %

10.194 %

D
-0.053 %
+0.001 %
-0.199 %
-0.053 %
-0.015 %
-0.068 %
-0.121 %
+0.089 %
+0.453 %
-0.165 %
-0.002 %
+0.111 %

Z
+0.112 %
+0.084 %
+0.648 %
+0.088 %
-0.073 %
-0.083 %
-0.103 %
+0.041 %
+0.133 %
-0.141 %
-0.102 %
+0.146 %

F
+0.247 %
+0.141 %
+0.637 %
+0.107 %
+0.126 %
+0.078 %
+0.053 %
+0.041 %
+0.705 %
+0.186 %
+0.125 %
+0.222 %

Averaged Square Error

Denardini et al. (2015), Brazilian Journal of Geophysics
_"The initial steps for developing the South American k index from the embrace magnetometer network”

MCT / INPE 7/ CEA 7/ DAE - IONO - Clezio Marcos De Nardin - clezio.denardin@.inpe.br
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INPE
INSTITUTO NARCIONAL D€ PESQUISAS €SPACIAIS
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@ INSTTUTS NACIONAL bé PesouIshs esprcni K9 Threshold (our stations)
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Denardini et al. (2015), Brazilian Journal of Geophysics
_"The initial steps for developing the South American k index from the embrace magnetometer network”
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www.inpe.br/spaceweather
01 to 15 OCT 2013
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6’"”5 ’ mﬁsﬁﬁﬁrugﬂﬁgﬁcﬁgﬁisoums €SPACIAIS The SOUth Amel‘lcan K I ndeX
www.inpe.br/spaceweather 01 June to 31 December de 2015

9 | | | | | | | | Loca 50 dos
r (Ksa,Kp)=10,73 ° e
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L | b.. "
i (o
6 — ° ° — A g
° i
B o O - i
S o 000 O
( 00 000 O 4
< 000 000 O - -
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QUALITY OF THE CORRELATION Kp
Weak 0.1 0.4
Moderate 0.4 0.7
Strong 0.7 1.0 DANCEY and REIDY (2006).
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@AE

AGENCIA ESPACIAL BRASILEIRA

Regional Magnetic Indices

06 to 10 OCTOBER 2013 Rede EMBRACE de Magnetémetros

indice Ksa - (06/10/2013 - 10/10/2013)
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APP da Google Play

Embrace Mobile

2 Apps Categories w Home Top Charts New Releases

My apps

Embrace Mobile
Brazilian Study and Monitoring of Space Weather Weather %% # %% 5 2

@ This app is compatible with all of your devices.

Shop

< Games
Family

Parent Guide

Editors’ Choice

Magnetomoter - Ksa

Abeert = F Il
. 4 S Mew N, X
. f . -
rl | simple [apha] magnetic conligusatia ore oxist
\ | ! no region retuening to the visible disk of the Sun
l Last 24 hours recorded low solar activity. In

accordance with the LASCD and STEREOC
expermenis, al the momant this bulletin s beng
- 1BABA aSA0A posted, there exist no CME Eanth directed. The
recurmem ranseguatonal coronal hole, CH GB2, is
due to be Earth directed on 12th-13th August. Dy
now, and for the next 48 hours, both the
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@ AEB Data Sharing

SINCE JUL 1, 2015

Start here
o fgg Fariclps
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What do you have ?

SINCE JUL 1, 2008

s
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PAEB How about DPS-4 data ? (&

- EMBRACE|
AGENCIA ESPACIAL BRASILEIRA

SINCE JUL 1, 2008

IONOSONDE

The iocnosonde is a type of radar that emits pulses of electromagnetic energy at frequencies varying between 1
and 30 MHz. The ionospheric probe consists of a transmission of a vertical pulse at a radio frequency, which is
reflected back by the ionosphere at the time when the frequency of the wave equals the plasma frequency of
the medium. The time between transmission and reception of the signal is converted into height and a radio
frequency vs height graphic {ionogram) is generated. Thus one can obtain the vertical electron density profile of
the layers E and F of the ionosphere, since the electron density at the time the wave was reflected is
proportional to the square of the frequency of the wawve. The digisonde used by INPE consist of: a set of
transmitter and receivers, computers and software processing of data in real time; transmitting antenna type
cross-delta; four receiving antennas, which enable measurement of the drift taken from doppler shift of the
ionospheric plasma irregularities.

Status of lonosonsds Sansars

-----------

lonosonde - Download Files

.'._.J!::I‘IIII!iriI Priam olies; L - £ Saarch i h-‘n.
Balan
| Cachoeira Paulista | P "
| Fortaleza
S8o Luls n AegETI T
| l Tyee Modified Date |
Boa Vista o,
e SAD 02/08/2015 L T T o
- SAOC 11/08/2015 | Download |
CAJZM_ 20150801 GRM GRM 02/08/2015 | Download |
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Data Dissemination

QUANTITY OF FILES DOWNLOADED

MONTH-YEAR Dec-15 | Jan-16 | Feb-16 | Mar-16 | Apr-16 | May-16 | Jun-16 Jul-16 Aug-16 Sep-16 Oct-16

TOTAL 21 21 308 645 891 1433 16325 17234 21265 23012 26792
Callisto 2 2 2 3 4 4 4 5 6 6 7

X-Ray flow 3 3 17 17 17 17 19 26 2560 2561 2562

E Magnetometer 1 1 248 455 671 1104 15867 16684 17236 18874 18940
w IONEX only 6 6 6 7 9 42 47 47 55 83 3289
% A GTEX only 1 1 1 1 1 5 9 9 15 15 20
£ G Wathervapor| 1 1 1 3 3 3 3 3 3 5 5
Z Scintilation 2 2 4 5 7 7 8 8 8 8 9
lonosonde 3 3 27 152 177 219 336 415 1333 1397 1412
All-sky Imager 2 2 2 2 2 32 32 37 49 63 548

QUANTITY OF USER

MONTH-YEAR Dec-15 | Jan-16 | Feb-16 | Mar-16 | Apr-16 | May-16 | Jun-16 Jul-16 Aug-16 Sep-16 Oct-16
TOTAL 11 11 27 47 58 82 101 112 139 161 182
Callisto 1 1 1 2 3 3 3 4 5 5 6

X-Ray flow 2 2 4 4 4 4 6 7 10 11 12

‘é’ Magnetometer 1 1 9 23 27 35 41 43 52 58 63
w IONEX only 2 2 2 3 4 7 10 10 12 16 20
% A GTEX only 1 1 1 1 1 4 7 7 9 9 13
; % Wather Vapor 1 1 1 3 3 3 3 3 3 5 5
= Scintilation 1 1 3 4 6 6 7 7 7 7 8
lonosonde 1 1 5 6 g 14 18 23 29 36 39
All-sky Imager 1 1 1 1 1 6 6 8 12 14 16
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Countries that Embraced Us ¢

www.inpe.br/spaceweather
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AGENCIA ESPACIAL BRASILEIRA

wx ) AEB Embrace Headquarter
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	For the occasion of the�54th Session of the Technical and Scientific Subcommittee of COPUOS�held in Vienna, Austria from January30th to February 11th, 2017.
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