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Aircraft Precision Approach 
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Plasma Bubble degrades availability of 
GNSS 

Central Processing
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Local Ionospheric Anomalies
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Ionosphere
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Approach Unavailable due to Bubbles  
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Normal amplitude data 
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Bahir Dar/ Ethiopia 

26/27.01.2012 

S4 

< 0.3  low noise 

0.3 to 0.5 enhanced 

> 0.5 scintillation event 



Scintillating amplitude data 
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Bahir Dar/ Ethiopia 

10/11.04.2012 

S4 

< 0.3  low noise 

0.3 to 0.5 enhanced 

> 0.5 scintillation event 



Scintillation Monitoring Network of DLR 
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Network of high rate dual frequency GPS receivers (20-50 Hz) 
Network provides actual scintillation data, distributed via 

SWACI 
http://swaciweb.dlr.de 
 

Kiruna 
20.03.2010 

La Laguna 
20.03.2010 

σφ 

S4 



Scintillation network sites 
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 Network from high to low latitudes in European sector 
 Coordinated measurements at European and Asian region 

DLR operational  

DLR planned 

JAXA –  
Data exchange planned 3x 



Setup of EVNet 
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EVNet cont‘d 
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Scintillation Processor 
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Decoder 

On Observable 
• detrending 
• statistics 

On Epoch 
• 1min result 

RT EVnet 
data stream 

Webpage 

Archive 



Phase scintillation Sweden 
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Phase 
scintillation  
event 

 

L1 sf Elevation 

> 0.5 50 < x < 130 

Kiruna / Sweden 

09/10.03.2012 

event 

availability 



Phase scintillation Sweden cont‘d 
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L1 sf Elevation 

> 0.5 50 < x < 130 

event 

availability 

Jan – Apr 2012 

Kiruna / Sweden 



Amplitude scintillation Ethiopia 

www.DLR.de  •  Slide 12 > Scintillation > N. Hlubek  •  EuCAP > 12/04/2013 

Amplitude 
scintillation  
event 

 

L1 S4 Elevation 

> 0.8 50 < x < 130 

Bahir Dar/ Ethiopia 

10/11.04.2012 

event 

availability 



Amplitude scintillation Ethiopia cont‘d 
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L1 S4 Elevation 

> 0.8 50 < x < 130 

event 

availability 

Bahir Dar/ Ethiopia 

Jan – Apr 2012 



Scintillation in Bahir Dar 
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Amplitude Scintillation in Bahir Dar  
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Ionospheric Pierce 
points  
 
Color ~ S4 
 
Background:  
Global TEC model 



New frequencies 
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Gxy:  GPS satellites on  
 different positions 
 
E01: Galileo test satellite 
 
Rxy:  Glonass satellites 



Planned new stations 
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DLR prototype planned 
Nov 2012 



Summary - Outlook 

Scintillations -> even with new signals non negligible 
 

Prototype system for real-time scintillation  
monitoring running 
http://swaciweb.dlr.de 
Now begin developed to 24/7 service 

 
Expansion of system to Africa 
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http://swaciweb.dlr.de/

