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Regional TEC Maps 

10 NOVEMBER 2014 

www.inpe.br/spaceweather 
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Maps are Google layers that be save as: 
- Data Matrices 
- Standard File Format (IONEX, GTEX) 

Data Format 

IONEX 

GTEX 

10 NOVEMBER 2014 
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TEC Maps Updates 
DECEMBER 20, 2015 DECEMBER 21, 2015 



MCTi / INPE - AEB / CEA – LAC – DSS - Programa EMBRACE  5 5 

South American DIX Maps 

Vertical 
TEC 

monthly TEC 
median 

Number of grid points in 
a given regional map 

 
• RIDX - Regional Ionosphere Disturbances IndeX 

(RIDX) – Jakowski DIX first version 
 

• Regional Ionosphere 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]. 
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South American DIX Maps 

Magnetic Storm on 
December 20th, 2015 
 
Dst = -155 nT 
Kp = 6+ 
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Flare Alerts 

@climaespacial 
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Magnetic Storm 

@climaespacial 
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South America Mag Anomaly 

INPE - Clezio Marcos De Nardin - clezio.denardin@inpe.br  

Courtesy: 
Eng. Sony Su Chen 

South American Magnetic Anomaly 
IGRF-12: 2015 
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EMBRACE Magnetometer Network 

INPE - Clezio Marcos De Nardin - clezio.denardin@inpe.br  

EMBRACE-09 AFT  
AFT 
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Current Network AVG ERROR 

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

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

Magnetometer Labels Maximum error with respect to the reference 

Reference Under Evaluation H D Z F 

EMBRACE-01 EMBRACE-02 +0.237 % -0.053 % +0.112 % ±0.247 % 

EMBRACE-01 EMBRACE-03 -0.116 % +0.001 % +0.084 % ±0.141 % 

EMBRACE-01 EMBRACE-04 -0.252 % -0.199 % +0.648 % ±0.637 % 

EMBRACE-01 EMBRACE-05 +0.064 % -0.053 % +0.088 % ±0.107 % 

EMBRACE-05 EMBRACE-06 -0.105 % -0.015 % -0.073 % ±0.126 % 

EMBRACE-05 EMBRACE-07 -0.028 % -0.068 % -0.083 % ±0.078 % 

EMBRACE-05 EMBRACE-08 +0.178 % -0.121 % -0.103 % ±0.053 % 

EMBRACE-05 EMBRACE-09 -0.099 % +0.089 % +0.041 % ±0.041 % 

EMBRACE-05 UNIVAP-01 -0.863 % +0.453 % +0.133 % ±0.705 % 

EMBRACE-05 UNIVAP-02 -0.121 % -0.165 % -0.141 % ±0.186 % 

EMBRACE-05 UNIVAP-03 -0.075 % -0.002 % -0.102 % ±0.125 % 

Averaged Square Error ±0.194 % ±0.111 % ±0.146 % ±0.222 % 
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Embrace vs Intermagnet 

INPE - Clezio Marcos De Nardin - clezio.denardin@inpe.br  
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K9 Threshold (our stations) 

INPE - Clezio Marcos De Nardin - clezio.denardin@inpe.br  
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Equation y = a + bx + cx2

a = 572.04    ERR = 163.7
b = -23.79    ERR =   7.5
c =   0.48    ERR =   0.1
R =   0.77781

 Observatories
 Embrace
 Polinomial Fit
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Absolute Geomagnetic Latitude (Deg)
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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A New Dst Proxy 

INPE - Clezio Marcos De Nardin - clezio.denardin@inpe.br  

01 to 15 OCT 2013 
www.inpe.br/spaceweather 
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The South American K Index 

INPE - Clezio Marcos De Nardin - clezio.denardin@inpe.br  

01 June to 31 December de 2015 www.inpe.br/spaceweather 

0 3 6 9
0

3

6

9

 

 
Ks

a

Kp

r (Ksa,Kp)= 0,73

QUALITY OF THE CORRELATION 
Weak 0.1 0.4 
Moderate 0.4  0.7 
Strong 0.7 1.0  DANCEY and REIDY (2006). 
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Regional Magnetic Indices 
06 to 10 OCTOBER 2013 

www.inpe.br/spaceweather 



APP da Google Play 
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Embrace Mobi le  
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SINCE JUL 1, 2015 

Data Sharing 
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What do you have ? 
SINCE JUL 1, 2008 
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How about DPS-4 data ? 
SINCE JUL 1, 2008 
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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 

IN
ST

RU
M

EN
TS

 

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 

Magnetometer 1 1 248 455 671 1104 15867 16684 17236 18874 18940 

GN
SS

 IONEX only 6 6 6 7 9 42 47 47 55 83 3289 
GTEX only 1 1 1 1 1 5 9 9 15 15 20 

Wather Vapor 1 1 1 3 3 3 3 3 3 5 5 
Scintilation 2 2 4 5 7 7 8 8 8 8 9 

Ionosonde 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 

IN
ST

RU
M

EN
TS

 

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 

Magnetometer 1 1 9 23 27 35 41 43 52 58 63 

GN
SS

 IONEX only 2 2 2 3 4 7 10 10 12 16 20 
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 

Ionosonde 1 1 5 6 9 14 18 23 29 36 39 
All-sky Imager 1 1 1 1 1 6 6 8 12 14 16 
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Data Dissemination 
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www.inpe.br/spaceweather 

MCT / INPE / CEA – LAC – DSS - Programa EMBRACE  

H
ac
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Up to 19 Oct 2015 
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Visitors

230 % of 
increment 
in 7.2 yrs 

Growing Number of Visitor 



24 24 

www.inpe.br/spaceweather 

MCT / INPE / CEA – LAC – DSS - Programa EMBRACE  

Up to 19 Oct 2015 

Countries that Embraced Us 



MCT / INPE / CEA / DAE - IONO - Clezio Marcos De Nardin - clezio.denardin@inpe.br  25 

Location of the Embrace 
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Embrace Headquarter 
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PROGRAM FOR 
 

ESTUDO E  

MONITORAMENTO 

BRASILEIRO DO  

CLIMA  

ESPACIAL 

www.inpe.br/spaceweather 
MCT / INPE / CEA / DAE - IONO - Clezio Marcos De Nardin - clezio.denardin@inpe.br  
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