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SW: Charges and Fields 
driving Magnetic Storms 
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The weakest Magnetic 
Field is over Brazil - SAMA 

SAMA	  or	  SAA	  
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Ground	  &	  
Space	  

Monitorin
g 	  	  

São	  Luís	  /MA	  

São	  João	  do	  Cariri/PB	  

AFbaia/SP	  

Itapetinga Radio Telescope 

Cachoeira	  Paulista/SP	  

AntarcFca	  

Santa	  Maria/RS	  
EMBRACE	  
Headquarter	  

São	  José	  Campos/SP	  

Cuiabá/MT	  
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Boa	  Vista/RR	   Belém/PA	  
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Ground	  &	  
Space	  

Monitorin
g 	  	  Instruments 

BDA	  Solar	  Array	  Radio	  Monitor	  
Spectrometer	  

1-‐40	  GHz	  

Solar	  radio	  imaging	  
1.2-‐1.7GHz	  	  

Iono	  
sondes	  

Photometers	  

Magnetometers	  
GPS	  

Muon	  Detector	  
Shinshu	  University	  	  

Cosmic	  2/NOAA	  
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CALLISTO	  
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The GNSS Sensor Network 
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The photometers Network 

Antarc*ca	  
Installed	  in	  Antarc*ca	  
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Magnetometers Network 
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Solar Monitors - Network 
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7	  GHz	  
Polarimeter	  

BDA	  –	  Solar	  	  Interferometer	  

CALLISTO	  -‐	  Solar	  Spectrometer	  

Solar Burst observed by SPECM  
Flare M6.5, 02 April 2014 

BSS	  –	  Solar	  	  Spectrometer	  
1-‐2.4GHz	  
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Cosmic	  ray	  monitoring	  by	  Muon	  detector	  	  
MagneFc	  storm	  6-‐8	  hours	  ahead	  	  

São	  MarFnho	  da	  Serra	  
Santa	  Maria	  (S29,	  W53)	   12	  

Munakata	  etal,	  JGR.2000	  



Digital	  Sounders	  	  

Cachoeira	  Paulista	  

EMBRACE’s	  Digisondes	  DPS-‐4D	  
	  
1.  Boa	  Vista,	  RR	  –	  installed	  and	  opera*onal	  since	  2013.	  	  The	  

data	  are	  being	  transmi\ed	  to	  EMBRACE	  data	  center.	  The	  
transmi]ng	  antenna	  is	  being	  replaced.	  Coopera*on	  with	  
UFRR.	  

2.  Campo	  Grande,	  MS	  –	  Began	  opera*on	  early	  2015.	  The	  
antennas	  were	  upgraded	  with	  coopera*on	  of	  aeronau*cs	  
under	  the	  ICEA	  department.	  

3.  Cachoeira	  Paulista,	  SP	  –	  re-‐started	  opera*ons	  early	  
January	  2015.	  All	  the	  antennas	  were	  renewed.	  

	  
Federal	  financial	  support	  from	  CNPq.	  
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Boa Vista 

São Luiz 

Fortaleza 

Cachoeira Paulista 

Alta Floresta 

Installed & Working 

To be installed 

Belém	  

Ionosonde Network 

Campo Grande 

Magne*c	  Equator	  
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COSMIC	  2	  

24°	  Orbit	  Data	  Recovery	  
Worldwide	  geographic	  “fences”	  	  

	  

COSMIC	  2	  OccultaFon	  –	  3	  Hrs	  Coverage	  
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Regional	  MagneFc	  Index	  
06	  to	  10	  OCTOBER	  2013	  

www.inpe.br/spaceweather	  
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TEC Map over South America 
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From TEC Map to Error Map  
GNSS	  ERROR	  IN	  METERS	  
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Flare	  Alerts	  

@climaespacial	  
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MagneFc	  Storm	  Alert	  

@climaespacial	  

MCTI	  /	  INPE	  -‐	  AEB	  /	  CEA	  –	  LAC	  –	  DSS	  -‐	  	  EMBRACE	  Program	  

Genera*n
g	  indices	  
&	  Alerts	  

20	  



RWC Brazil: Some Highlights	  

GPS	  TEC	  Map	  over	  South	  America	  
(dynamic	  map	  –	  every	  10	  min)	   Ionospheric	  model	  

(TEC	  24	  hours	  ahead	  
Plasma	  bubbles	  and	  
scin*lla*ons	  (real*me)	  

Daily	  Bulle*ns	   Easy	  data	  handling	  	  GOES	  burst	  alerter	  
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Geomag	  alerter	  



New	  Web	  Portal	  

Cortesy:	  Ande	  Ivo	  -‐	  	  Indra	  
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English	  and	  
Portuguese	  

Communica
*on	  

	  Building	  
capacity	  

•  Ac*vity	  scale	  
•  Four	  news	  le\er	  
•  Xray	  flux	  monitor	  
•  Ksa	  monitor	  
•  Last	  SDO	  movie	  
•  Web	  page	  

adjustable	  for	  
mobiles	  

•  Web	  page	  user	  
classified	  for	  media,	  
SW	  user,	  teaching	  ..	  



Communica
*on	  

	  Building	  
capacity	  

Briefing	  Facts	  
ü  Began:	  April	  20,	  2012	  
ü  Every	  Mondays,	  14h30	  
ü  Number	  of	  mee*ngs:	  135	  (at	  23.Feb.2015)	  
ü  Par*cipants:	  scien*sts,	  technologists,	  

students	  and	  fellows	  from	  DGE,	  DAS,	  DAE,	  
CTA	  e	  CRS	  (via	  Skype).	  

ü  Result	  in	  a	  report	  with	  the	  discussions.	  

Cortesy:	  Alisson	  Dal	  Lago	  -‐	  	  DAE/INPE	  
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Capacity	  Building	  Workshop	  

Dura*on:	   	   	  from	  Monday	  to	  Monday	  (8	  days	  –	  1	  day	  break)	  
Lectures: 	  Leading	  Scien*st	  Lectures	  (2	  hours)	  
Formal	  Classes*:	  	   	  Solar	  Physics	  	  and	  Heliosphere	  

	  Interplanetary	  Medium	  and	  Magnetosphere	  
	  Geomagne*c	  Field	  and	  Magne*sm	  
	  Ionized	  Earth’s	  Atmosphere	  
	  Neutral	  Earth’s	  Atmosphere	  

Hands	  on	  Classes: 	  Students	  shall	  have	  the	  opportunity	  to	  analyze	  real	  data	  
and	  formulate	  a	  bulle*n	  for	  a	  space	  weather	  center	  in	  
all	  the	  topics	  related	  to	  the	  formal	  classes.	  

Briefing: 	  The	  student	  shall	  a\end	  the	  daily	  Embrace/INPE	  
briefing	  mee*ngs.	  
	  At	  the	  end	  of	  the	  workshop	  the	  students	  shall	  lead	  a	  
briefing	  mee*ng	  assisted	  by	  the	  usual	  a\endees	  and	  	  
chaired	  by	  Dr.	  Alisson	  or	  Dr.	  Fabio	  

Round	  Table: 	  Teacher’s	  round	  table	  (last	  event	  of	  the	  mee*ng/day)	  
* 	  The	  content	  shall	  contain	  	  a	  brief/basic	  concept	  descrip*on	  of	  the	  fields	  area	  and	  turn	  into	  an	  

analy*cal	  classes	  of	  the	  space	  weather	  events.	  

COSPAR	  Space	  Weather	  Capacity	  Building	  Workshop	  
TO	  BE	  HELD	  IN	  SÃO	  JOSE	  DOS	  CAMPOS,	  ON	  FEBRUARY	  2016	  
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New	  OperaFonal	  Areas	  
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