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Ionospheric Future Development
Version 2 of the ESA ION software will include among other things:

Chapman Profile Series Expansion
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αααα = 0.5
•MacLaurin Series Development of the Chapman Profile function.

•The whole series expansion can be expressed as a combination of recursion 
formulae, typical degree of development is 10 - 20.

•Convergence, depending on αααα and χχχχ, from z = -2 to –1.5   to   z = +2.5 to +3.

•With a proper selection of the scale height for z the ionosphere’s major part can be 
covered.

•The series expansion represents also the analytical integral of the  Chapman Profile 
function for αααα ≠≠≠≠ 1.

•Corrections to the series expansion coefficients can be obtained from fits to 
observed profiles (still to be tested).

Develop the term exp{-γ·exp(-z)} into the series: 
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Ionospheric Routine Processing

! Basic Observable:
•Carrier phase levelled to code
•6 min. sampling rate / Elev. cutoff is 10 º 
•The solar-magnetic frame used internally.

" Four runs per day with 24 hours of observation data 
from about 130 stations:

1st run: Nighttime data. For L1/L2 delay
Three more runs: Using 3-d Chapman Profile 
models, estimating different things. 

ESA ION software Version 1 upgrade: (In final testing)
- Higher time resolution for the TEC maps processing.
- Improvement of the DCBs fit scheme.
- Processing and inclusion of RMS maps into ESA IONEX files.
- Other surface functions.
- Inclusion of the Modified Single Layer Mapping Function.

Ionosphere processing

ESA GNSS Stations, 
Recent Changes

! Two new stations have been commissioned in the last few 
years: NNOR (Australia), REDU (Belgium).

" ESA Stations are now returning Real Time 1Hz data 
directly to ESOC through dedicated lines or the internet

# ESA Stations now contribute data to the IGS 1Hz 15-
minute data file repository, the 30-second 1 hour files and 
the 30-second 24 hour files.

$ ESA participates in the IGS Real-Time Working Group to 
exchange our 1Hz data in RT with other in the IGS.

ESA Stations Equipment and Connections

ESA Stations

Orbit Processing Changes

GLONASS Orbit Comparisons
ESA vs. CODE (initial days of 2004)
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Rapid Product Comparisons
ESR vs. IGS Rapid (’03 – ’04)
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~ 0.1ns

clocks
(10-8s)

orbits
(cm)

Amb. Fixing
Feb 11th 2004

Final Product Comparisons
ESA vs. IGS Final (’03 – ’04)
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Amb. Fixing:
Wk1243 Nov. 2003

UltraRapid Predicted Product Comparisons
ESU vs. IGS Rapid (’03 – ’04)

~ 20 cm
~ 5 ns
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Num. Stations 
from 30 to 40:

May 2003

POD processing

ESA Stations’ Distribution
and Visibility (20° min. elev.)

MAY 2002: UltraRapid processing: strategy changed from 
using spacecraft positions plus RINEX data to 
only RINEX data for 48 hours.

NOV 2002 : Switched all the IGS orbit format to SP3c

DEC 2002 : Satellite eclipse processing:  Changed strategy to 
include all the data during the eclipse and not to 
estimate a manoeuvre at eclipse exit. 

MAY 2003 : UltraRapid processing: Switched from using 30 
stations to 40 stations, thus improving the 
solution.

MAY 2003 – FEB 2004 : IGLOS Processing: Submitted 567 
daily orbit files to IGS (=81 weeks) Established 
9-days latency of weekly orbit submission.

NOV 2003 : GPS Processing:  Introduced Ambiguity Fixing 
in the Finals using Wide-Lane, Narrow-Lane 
combination to truncate ambiguities and re-run 
with best possible passes.

SEPT 2003 : GLONASS : Started orbit estimation for new 
satellites R21, R22, R23

JAN 2004 : Implemented ITRF IGb00

FEB 2004 : GPS Processing: Rapid and UltraRapid orbits 
changed to Ambiguity Fixing proc.
GLONASS : Started orbit estimation for new 
satellites R04, R02 (R06; soon!)
UltraRapid processing: Switched to 6 hour 
updates.


