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@ﬂ”wﬁmmmm O Sol visto em Raios-X
@ O Solar X-Ray Imager (SXI), GOES-12, em 0.6-6.0 nm
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e puIshs esenns Manchas Solares
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RS ORI e espacini A Atividade Solar

11 Aug 1980 14 Aug 1981 22 Aug 1982 11 Aug 1983 14 Aug 1984

L
— Sunspot Groups

+++ ++Aurorae [Krivsky/Legrand}
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10 Jul 1985 15 Aug 198€ 24 Jul 1987 28 Jul 1988 18 Aug 1989
Source: NOAA+Zurich+RDC (D.V. Hoyt)+CNRS/INSU (J.—P. Legrand}+Ondrejov Obs. {K Krivsky) HAG A-017
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O Vento Solar
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wsnins maonn seresousas sencs—— EVIdENCIA dO Vento Solar
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Imagens obtidas
pelo satélite
LASCO, 15-24

Abril 2004. 2004/04/15 06:42




@ INSTITUTO NAGONAL DE PESPUISAS ESPATRIS EXp|OS(3€S SOIareS

(G

Imagens obtidas
pelo satélite
SOHOVEIT,
out/2003.

Fotdmetro de
Raio-X a bordo
do SORCE,
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NASA - Goddard Space Flight Center Scientific Visualization Studio

http://svs.gsfc.nasa.gov




T —— A Terra

A Estrutura da Terra e Suas Camadas
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Thermosphere

lonosphere
Mesosphere

Qzone Layer

Stratosphere

Troposphere
Cryosphere

Biosphere

Lithosphere

Mantle

Inner Core

Core

MCT 7/ INPE 7/ CEA / DAE - IONO - Clezio Marcos De Nardin - denardin@dae.inpe.br 10



’ e wmeon srseusssmans - CAMPO Magnético da Terra
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wsimrs maonn sersoumssmans  £]€C80 de Massa Coronal
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NASA - Goddard Space Flight Center Scientific Visualization Studio
http://svs.gsfc.nasa.gov




Ny e As Auroras

NASA - Goddard Space Flight Center Scientific Visualization Studio
http://svs.gsfc.nasa.gov http://www.windows.ucar.edu/




s oo sersoumsseans A Variabilidade do Campo
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s oUISAS ESPRCRS A Atmosfera lonizada
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A lonosfera depende do Sol
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Copyright 2011 @ INPE - Inastituto Nacional de
Paaquisas Espaclals. Todos oa direites resscvados,

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

SUPIM is a physics-based model that describes the
distribution of ionization within the Earth's mid to
equatorial-latitude ionosphere and plasmasphere. In the
model, time-dependent equations of continuity, momentum,
and energy balance for the O+, H+, He+, N2+, O2+ and
NO+ ions, and the electrons, are solved along closed
magnetic field lines for the ion and electron concentrations,
field-aligned velocities, and temperatures. The magnetic
field is taken to be an eccentric-dipole representation of the
Earth's magnetic field, the offset between the magnetic and
geographic poles being determined from the usual spherical
harmonic expansion of the geomagnetic scalar potential
used in the International Geomagnetic Reference Field
(IGRF). Particularly cases of the eccentric dipole are the
tilted-centered dipole and the axial-centered dipole.
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BSOS s esomans A lonosfera Global
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e s As Bolhas de Plasma
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Erro no GPS

Real Time Ionospheric Scintillation - BRASIL

Current GPS S4 Data Display - Brasilia, DF - Station A
54 index at Brasilia, BR 2009/04/21 19:83 UTC
I.Ml- — . - - i 08
_';n.:sf ”'E
ot
% E
Zom aso
1 w
AN :
e ——RANE | R L Ll s
: Guayaramerln . ) e WY LM w vl
Ribefalt20 9 Rondonia - ; gfcan T AN AT Y S e £
F i £ -y I.'f B ] :‘1 ~B 0T BF 67 BE o5 65 BF oF B W 11 O 10 W 5 T ol
i} UTE haurs
GP5S Position Error at Brasilia. BR 2009/04/21 19:03 LI'TE
il Average Position :Lm -15. 764325, -A7. ,9;59190 1018, 50538 i

&
=]
e

1 \'IIT LA TN ﬁ
WM 1\ 1‘;311" I,!J- i L ﬁf I .\?,U:I’.I i* J f'“l’
e L AL

W ;’\"‘vﬂ

_., _
g b ;
-

Wertital Position Error [meters]

Harizoatal Position Error [uete rs)

””'n";} ‘w ‘H a.,* 4__&5"'-'\‘1

iT L

q

w11 T 'l‘.l_‘li_fi!

9:03 UTC

LI'I'E htllll‘}

Network Status: 64% | Scintillation Map: On CAPTION @ > 3min
Larger scintillation: 0.13 in the satellite 10 from Presidente Prudente, ; |
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Put the mouse over the stations to get more informations or clickto | & * imin a Offline
get scintillation plots, errors, azimuth and elevation angle.
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Voos Polares

HONG KONG

Mike Stills (United Airlines), “Polar Aviation Operation and Space Weather”,
Space Weather Workshop 2009 held in Boulder, April 28, 2009
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REVISTA VEJA, "A civilizagcdo do campo”, Edicdo 1873 de 29 de setembro de 2004.
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BSOS s esomans Atividade Petrolifera
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T e S nesousns esenans Sistemas de Energia

GIC Monitoring is Important for
Maintenance / Lifetime of Equipment

Super high voltage power lines and

Gas and Oil Pipelines
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R R, B nesoursas soncns Plataformas Espaciais

Space environment
iInformation is
Important for

satellite operation

MCT / INPE / CEA / DAE - I0ONO - Clezio Marcos De Nardin - denardin@dae.inpe.br




MBS B SRR € TENoLoeE
NSTITUTO NACIONRL D€ FESSUISAS ESPACAIS

flr!'.\.m ;
FEamgua

l" y
i

._--;mugwulé 7 B, -a “'. 'r

P v

Operacao de Satélites

- tanigl .
LLLLLL Gamky =~ s
i i 5 Furkine |
:.',I. |:I.l-\.|.-\.L""'L|"II:'.hL . A )
] 14T d-'r'.l |I s d lnn'l. h
|.1u rl.l ol . hl ] -
'|'|",., I'l,.e o '|- II“': i LT ”! I'Il.l.__,'l L II,\_IPII|II|I.‘:|.'III|'.I,'I_| .y LIfira
AR AT -
“I' "\-‘.":':;:':":_'-:F';gl'-ﬂ i = I‘-'.:: |!-':I l-h.- g '#;q-n;j i -\.1I.'|.-|'I,| :‘-"1‘ '|.|
AL ~. 5 l:""'-l"*']T ﬂf-‘l.lﬂi’f--ﬂiﬂ g
.| JI .\,| L] Ilrll|l':llllll| ll!..%L'Iu'l".l .."l,l.l.l_l.'.l,.- .-|_
i I.I; ; ||| -,- |._H“||,L 4.,|-'|.,1.. -I'I.IH
il oy it
ar ‘;* r'* }gﬁ;rm j’}m’r it
i . .i":l'- '-.5 |_||.-
4 uJ...||.

|' il

1

South At
anomu
innerz

H T ;—- L;

PO |
TR A
JL.'A.J-.HLL I\.I. Lt
POROETY QAP ¢

% -ﬂ-“-l-.l: et aled
Ay ﬁ; o
'.'. II.-l.T i

I T _1_}"&

|.'\.I.,,--

Y wh

Lll.'.'.,."'-l LE .\,.'l. i
JHEER -RE B
-,l_-hjl"lr :

1-:5"7'::

N
X5
¥
.

|.'-
s
o

e
¥

L

-

1

.,-I]
il
it
o
-

i

Nivel de Ruido
Operacional do
satélite CIBERS
sobre a América
do Sul em 2007

MCT / INPE / CEA / DAE - I0ONO - Clezio Marcos De Nardin - denardin@dae.inpe.br




129.500 ruas!

MCT 7/ INPE 7/ CEA / DAE - IONO - Clezio Marcos De Nardin - denardin@dae.inpe.br 27



Em resumo ...

Energetic Electrons Solar Flare Protons
d

=" Damage to spacecraft o

electronics o5 :!;
v
-

: GPS
heric currents TN o
Scintillation’, .

Radiation effects

HF Radio wave 4 @navionics
Geomagnetically induced disturbance el
currents in power systems e

Induces B

—

submarine cables
Magnetic interference
in exploration surveys

MCT 7/ INPE 7/ CEA / DAE - IONO - Clezio Marcos De Nardin - denardin@dae.inpe.br




-, ’ (LR —— Programa EMBRACE

PROGRAMA DE

EstuboE
MoNITORAMENTO

BRASsILEIRO DO

CLivA

EspaciaL
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www.inpe.br/climaespacial
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