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2024 processing update
Main evolution from IGN16 submission for ITRF2020-u2023 to ITR2020-u2024 :

● Weighting method 

○ Before : a flawed approach based on the sin(e) of the on-board satellite 
antenna

○ Now : a station-specific weighting method using a model that can 
incorporate up to seven parameters. 

For each station, the optimal model is selected using the Bayesian 
Information Criterion (BIC) and fitted with three-year residuals from 2021 to 
2023.    [Nahmani et al, 2024] - IDS 30YPRA
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https://idsworkshop.aviso.altimetry.fr/fileadmin/user_upload/IDSWS2024/Presentations/IDS24_s4_Nahmani_EvaluatingWeightingStrategies.pdf


2024 processing update
Main evolution from IGN16 submission for ITRF2020-u2023 to ITR2020-u2024 :

● Weighting method: results

○ The primary improvement is in our pole coordinate estimation.

○ A new study is underway to verify that our improvements remain valid once 
the tropospheric correction bug is fixed (details to follow).

● IGN16 to IGN20 use parameter estimated with an incorrect ZHD a priori 
values.

● IGN21 : Weighting parameters were estimated as before, but incorrect ZHD a 
priori values have been corrected.

● IGN22: All parameters have been re-estimated, yielding results that are closely 
aligned with the previous solution. The S6A conrad macromodel has been 
implemented and used.
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Processing
Main evolution from IGN16 submission for ITRF2020-u2023 to ITR2020-u2024 :

● Tropospheric a priori model: incorrect ZHD a priori values

○ Before IGN21: A bug was detected in our process.

○ We used the VMF1 model for the mapping function, but our a priori 
values were based on a very basic constant model.

● From IGN21: The true VMF1 model is now applied for both a priori values and 
the mapping function 

Greatly improve our station positions ! 
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Processing
Main evolution from IGN16 submission for ITRF2020-u2023 to ITR2020-u2024 :

● High solar activities

○ After discussions with G. Moreaux and H. Capdeville, we decided that for 
the IGN20–IGN21 solutions, a drag coefficient (Cd) will be estimated per 
hour for all low satellites (one every 8 hours for JA3 & S6A), rather than 
one per 8 hours for all satellites.

○ For the IGN22 solution, we established a threshold to switch between one 
Cd per hour and one Cd per 8 hours: if the F10.7 index is above 120, we 
use one Cd per hour for low satellites. [F10.7 cm Radio Emissions]

This approach has improved the stability of all our parameters (TRF, stations).
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https://www.swpc.noaa.gov/phenomena/f107-cm-radio-emissions


Solar activity - S3B along-track per rev. emp. acc. amplitude vs F10.7 index
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IGN22
Resume of the main change for IGN22 :

● Weighting and Tropospheric Corrections:
○ Weight and tropospheric issues have been resolved; 
○ weights are re-estimated using data from 2021 to 2023.

● Drag Coefficient (Cd) Estimation:
○ Cd estimation now varies with solar activity, 
○ switching between 1 per hour and 1 per 8 hours.

● Solar Scale Fix:
The solar scale is now fixed for all satellites (previously not fixed for JA3 and S6A). 
Values reprocessed over 2021–2024 are:

○ Jason3 : 0.95 ; Saral : 0.94 ; S3A : 1.03 ; S3B : 1.02 ; S6A : 1.00 ; CS2 : 1.03
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IGN22
Resume of the main change for IGN22 :

● New Gravity Field Data Update (CNES_GRGS.RL05MF):

The solution now uses the CNES/GRGS GRACE+SLR RL05 monthly gravity field time 
series from April 2002 to August 2024—an update from the previous April 2002 to October 
2022 range.

● The S6A conrad macromodel has been implemented and used.

9
IDS AWG Meeting, 24 March 2025



IGN22
AC Parameter Configuration :
● Satellite Coordinates: 6 coordinates (position & velocity) per day.

● Drag Coefficient (Cd): 1 Cd per hour or per 8 hours, depending on the satellite and the 
F10.7 index.

● Solar Scale: Fixed Solar Scale value.
● Empirical Accelerations: Empirical accelerations per revolution (both cross-track and 

along-track).

● Clock Rate Parameter: 1 clock rate parameter per station and satellite per pass.

● Zenith Wet Delay (ZWD): 1 ZWD parameter per station and satellite per pass.

● Trop. Gradient Parameters: 1 north and 1 east gradient per station and satellite per arc.

● Station Coordinates: 3 coordinates per station per week.

● Additional Parameter for S6A: 1 scale factor parameter specifically for S6A. 10
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IGN22 4-years solutions for 
ITRF2020-u2024
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IGN22 4-years solutions for 
ITRF2020-u2024

WRMS of Station Position Residuals
&

Formal Errors
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IGN22 4-years solutions for 
ITRF2020-u2024

Helmert Parameters
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IGN22 4-years solutions for 
ITRF2020-u2024

Earth Orientation Parameters
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Future developments
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Future developments

● Adapting strategy for high solar activity

● Adding SWOT in our AC products

● Multi-satellite process
○ Tropospheric parameters per station
○ Clock corrections per satellite and clock correction per station

● DORIS + GNSS clock with GipsyX
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Meeting
● EGU 2025 - abstract 5635

○ Pollet A, Nahmani S, Bertiger W: DORIS analysis center, status and 
future development

● IAG scientific assembly 2025
○ Pollet A, Nahmani S, Bertiger W: First assessment of SWOT DORIS 

data by the IDS IGN-IPGP/JPL Analysis Center
   

○ Samuel Nahmani, Arnaud Pollet and Willy Bertiger: Assessing the 
quality of DORIS tropospheric products: Insights from the IDS 
IGN-IPGP/JPL analysis center for ITRF2020-u2024

28
IDS AWG Meeting, 24 March 2025


