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Early Warning for GNSS User –  
 Part of the Forecast System Ionosphere 

 Directed to customers of space based radio systems used in 
telecommunication, navigation/positioning and remote sensing 

 informs customers and operators of GNSS on approaching space 
weather events 

 GNSS customers and service providers will be aware of potential 
performance degradation of their systems  

 Customers shall become prepared to undertake efforts to help 
mitigate the space weather impacts on the operated systems.  

 Recently in its verification phase.  
 Warning message is send automatically to external test users 
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System architecture  
overview 
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Website 

Email 



Early Warning by ROB 
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Website Early Warning GNSS 
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Website Early Warning GNSS 

28/02/2013 AFFECTS User Workshop 



28/02/2013 AFFECTS User Workshop 

Ionos
pheric 
Disturbanc
e scale 

Expected Hazards Arriv
al Time 

Influenced     

  Area 
Condition 

Ionosphere 

I0 None - - Ionosphere 
nominal 

I1 Impacts on high 
frequency (HF)  radio 
propagation expected. 
Influence on positioning 
and navigation possible. 

Arriv
al within a 
rough time 
period 
expected. 

Rough 
information on  
influenced region 
(polar, mid-
latitudes). 

Ionosphere 
disturbed. 

I2 Strong impact on 
high frequency 
communication. Satellite 
navigation errors expected. 

Detail
ed with 
reliable 
error 
estimation. 

More 
detailed 
information on 
influenced 
regions (latitude 
dependent).   

Ionosphere 
strongly disturbed 
with forecast 
information due to 
correlation analysis ( 
ACE,Kp- dTEC). 

Traffic lights color system 
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Green phase-  I0:   
• No early warning message (presto message) obtained  
• No space weather related hazards ahead  
• None or negligible disturbances of the ionosphere expected.  
• TEC rate stays nominal.  
• No interference or performance degradation for GNSS applications.  
• Low noise in communication related services.  
No GNSS warning mail is sent to registered users. 
Yellow phase – I1:  
• Earth related early warning message obtained from ROB (presto Mail and 

XML file)  
• Space weather event with impact on GNSS users is ahead 
•  Infrequent single-event upsets and impacts on high frequency (HF) radio 

propagation are possible  
• Influence on positioning and navigation at polar regions expected with 

decreasing impacts towards mid-latitudes. 
Red phase – I2 (when more input is available):  
• Earth related early warning message obtained from ROB (presto Mail and 

XML file)  
• additional information (prediction for ACE, Kp-dTec correlation,…) .  
• Information about expected strength and arrival time should have reliable 

error estimation.  



Alert via Email 
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Email: Early Warning GNSS Message 
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Testuser: 

 Kartverket - Norwegian Mapping Authority 
 AXIO-NET 
 DLR Neustrelitz 
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Future work 

 Red phase settings 
 Subscription user interface 
 Ionosphere Information Enhancement 
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Thanks for your attention! 

The research leading to these results has received funding from the European 
Commission's Seventh Framework Programme (FP7/2007-2013) under the grant 
agreement n° 263506  (AFFECTS project, www.affects-fp7.eu). 

Contact: 
German Aerospace Center 
Institute of Communication and Navigation 
 
Dr. Jens Berdermann 
Kalkhorstweg 53 
D-17235 Neustrelitz 
Germany 
 
fon: +49 3981 480 106 
fax: +49 3981 480 123 
mail: jens.berdermann@dlr.de 
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