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IEEAOUTLINE
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§ Space Weather features in the ionosphere

§ Radio scintillations

§ SWIPPA data products
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IEEASW Service  for precise positioning 
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Time to fix ambiguities as a function of 
local time (right axis) and number of 
available GPS and GLONASS satellites 
(left axis)

Fixing time for positioning
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IEEASpace Weather Event on  6 April 2000

Perturbations of GPS-
Measurements   

Polar area   

and in 

Neustrelitz

Polar light
observed in 
Potsdam

(J. Rendtel)

Voltages on  Gas 
pipelines of 
Ruhrgas

Electron-und Proton flux measurements on GOES
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IEEA

North Pole South Pole

TEC over the polar regions during a storm
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IEEA

20 Nov 2002                21 Nov 2002

Regional Ionospheric 
Perturbation Index 
(RIPI)
is derived from all TEC 
measurements over a selected 
area

RIPI is well correlated with the 
geomagnetic indices ap and Dst

RIPI could be used in 
operational applications

Regional Ionospheric Perturbation Index  
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IEEASpace Weather Event 28/29 October 2003  

Kp predicted by SEC

High precision 
positioning 
solutions of Allsat 
GmbH

Polar TEC maps generated at DLR
http://www.kn.nz.dlr.de/daily/tec-np/
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IEEA

DLR

Tromsoe

TCP/IP

TCP/IP

GPS 50Hz Raw Data

Control

Control
Pre-processing
Storage

Operator

Control
Processing
Archiving

Results / Products 

�

Archive

2.5GByte/day

Radio Scintillation Monitoring at High Latitudes 

50 Hz sampled GPS receiver installed
in Tromsoe/Norway

Mesurements shall help to evaluate the 
perturbation degree of the ionosphere
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IEEALoss  of  Lock  Probability
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 C  /  N  =  42  dB
 C  /  N  =  37  dB
 C  /  N  =  32  dB
 C  /  N  =  28  dB

s4

The probability of intensity is Nakagami distributed.
The loss of lock probability is the corresponding cumulative pro bability, given the threshold.

Scintillation Index S4

( P – P ) 2

S4
2 = 

P 2
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IEEA

Number of satellites affected by scintillation

0

0.5

1

1.5

2

2.5

3

3.5

4

19.53 20.87 22.2 23.53 24.87 26.2

number of satellites locked out simultaneously
sigma phi < 15°

LT

GISM  Modeling Measurements in Naha
Matsunaga (ION meeting, 2002)

Simultaneous Fading - Satellites Locked Out 
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IEEA

Variability of TEC  
from

GPS/GLONASS -
Measurements

6 April 2000  
23 - 24 UT

Sampling Rate: 1 Hz, 
10s-window

SWIPPA Product

GPS Differential Phase Fluctuation Map
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IEEAGIVE map over Europe (ESTB)

Grid Ionospheric Vertical Error (GIVE) in ESTB 
In DLR Neustrelitz continuously ESTB near real-time corrections are extracted by means of 
a GPS receiver capable of processingWAAS/EGNOS. 
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IEEATEC Gradient Map during a storm
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IEEASWIPPA  Service Center Structure
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IEEASWIPPA  Web page open now
http://www.kn.nz.dlr.de/swippa/index .htm
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IEEASWIPPA - SWService / Summary

SWIPPA project contributes to 
the establishment of an European 
Space Weather Program by 
focusing on precise positioning. 

The project activities are seen as 
an integral part of an European 
Space Weather Network 
(SWENET) planned to be 
established within the Space-
Weather pilot project. SWIPPA is 
to be executed in the following 
phases:

Phase1: Service Definition and 
Establishment

Phase 2: Service Operation  

Phase 3: Service Evaluation 
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