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Evaluation of the ITRF2020-u2024 

by the IDS Combination Center

Guilhem Moreaux
Collecte Localisation Satellites

IDS AWG 2025 – Athens (Greece) – 2025/11/06



ITRF2020-u2024 ITRF2020-u2023

Number of stations 222 215

Number of sites 90 89

Total Number of discontinuities 103 99

Nb of discontinuities from Earthquakes 45 43

Nb of discontinuities from the Technique 20 19

Nb of stations/sites with discont. 62 @ 45 60 @ 43

Number of positions/velocities 322 311

Number of different velocities* 104 111

Sites with PSD corrections 8 8

ITRF2020-u2024 vs ITRF2020-u2023

* Velocities which differ by more than 0.01mm/s
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ITRF2020-u2024 DORIS Network

Site with no new beacon since ITRF2020-u2023.

Site with new beacon(s) since ITRF2020-u2023.

New site since ITRF2020-u2023 (Ulaanbaatar).
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ITRF2020-u2023 DORIS Discontinuities
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ITRF2020-u2024 DORIS Discontinuities
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ITRF2020-u2024 vs ITRF2020-u2023 

Discontinuities

Station Date Comments

ARFB 22:146:43341 Earthquake

ASDB 05:010:00000 Data gap

FUTB 06:123:55600 Earthquake

SVBC 24:225:00000 Unknown origin (intense ice melting?)

Three new discontinuities during ITRF2020-u2023 time span, i.e. before 2024.0.
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ITRF2020-u2024 

New Svalbard Discontinuities in 2024/08

Frank Lemoine found a paper which dealt with a higher 

ice melting rate in Svalbard during summer 2024.

doi: 10.1073/pnas.2503806122
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SVBC: ids 25, itrf2020-u2023, itrf2020-u2024

13 mm difference between ITRF2020-u2023 

and ITRF2020-u2024 in Up since 2024:225.
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https://m365.eu.vadesecure.com/safeproxy/v4?f=Ycr9zxfMKNMHzRqc_r44th-tglQMyvL_OFktzVTQBnc8sdfGgcEkU7XeTcVxEY-7&i=UQNz2K_qRYruaX5Yus4QX78H-MLL1FwLjiggMCjBjpCxvRsp3R92aPUD-Lax84_wnSfE9IRF8XCc7dyoyW5rUQ&k=GZs2&r=Bik4FZeZN5idBqO8VvwB4fn30rybm3fJlYGsrjE8bHtUcXqnwffHRQjt0_xE5mVS&s=d8f217b9149e14cff839a9eb65b011605076d35d5709afa5fcd03bd243ac5ad6&u=https%3A%2F%2Fdx.doi.org%2F10.1073%2Fpnas.2503806122
https://m365.eu.vadesecure.com/safeproxy/v4?f=Ycr9zxfMKNMHzRqc_r44th-tglQMyvL_OFktzVTQBnc8sdfGgcEkU7XeTcVxEY-7&i=UQNz2K_qRYruaX5Yus4QX78H-MLL1FwLjiggMCjBjpCxvRsp3R92aPUD-Lax84_wnSfE9IRF8XCc7dyoyW5rUQ&k=GZs2&r=Bik4FZeZN5idBqO8VvwB4fn30rybm3fJlYGsrjE8bHtUcXqnwffHRQjt0_xE5mVS&s=d8f217b9149e14cff839a9eb65b011605076d35d5709afa5fcd03bd243ac5ad6&u=https%3A%2F%2Fdx.doi.org%2F10.1073%2Fpnas.2503806122


ITRF2020-u2023 Velocities

Number of velocities which differ by more than 0.01 mm/s
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ITRF2020-u2024 Velocities

Number of velocities which differ by more than 0.01 mm/s
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ITRF2020-u2024 vs ITRF2020-u2023

Velocity Differences

Plot of differences larger than 2 mm/yr only

Differences mostly associated with short time spans 

and/or new velocity constraints.
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ITRF2020-u2024 vs ITRF2020-u2023

Position Differences

Weekly station position differences from 1993.0 to 2024.0

[mm]

Max 30.3

Median 0.8

RMS 2.0

Mean 1.2

STD 1.6
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ITRF2020-u2024 vs ITRF2020-u2023

Position Differences

Weekly station position differences from 2024.0 to 2026.0

[mm]

Max 30.1

Median 3.3

RMS 6.1

Mean 4.4

STD 4.2
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ITRF2020-u2024 vs ITRF2020-u2023

Position Differences from 2024.0 to 2026.0

No Helmert parameter transformation since zero Helmert parameters 

from ITRF2020-u2023/2024 to ITRF2020 according to IGN website.

Page 13

Ascension: non négligeable differences in the velocities after 2022:263.

Hanga-Roa: young site (turned on in 2023/05). No colocation 

       ➔ mean position and velocity are sensitive to new points.

Ny-Alesund II: new discontinuity @ 2024/08/12 (see slide 13).

Owenga: differences in the velocities (1.6 mm/yr 3D).

Rio Grande: differences in the velocities of RISC (see slide 16).
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ITRF2020-u2024 vs ITRF2020-u2023

Tie Residuals wrt IGN Ground Ties

Unit: mm ITRF2020-

u2023

ITRF2020-

u2024

Max 28.7 28.9

Median 6.4 6.0

RMS 10.7 10.7

Mean 8.0 8.0

STD 7.2 7.1

Overall similar 3D tie residuals over 124 common ties.

Differences can be explained by evolutions in the discontinuities 

and/or velocity constraints (ex: Socorro, Rothera and Ascension)

Plot of residuals larger than 10 mm only
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• That second ITRF2020 update is not limited to the 

adding of observations over 2024. It also includes 

discontinuity and velocity updates before 2024.0.

• ITRF2020-u2024 looks very similar to ITRF2020-u2023. 

However, we observe 3D position differences larger 

than 5 mm for few sites after 2024.0 due to new 

discontinuities and/or velocity constraints.

ITRF2020-u2024 – DORIS Evaluation
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Back-up Slides
Annual & Semi-annual station position corrections
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PSD corrections in the up direction:

• ITRF2020-u2023: XXX_U

    9 ALOG_U AREB  A ---- 01:174:73993 m    2  4.21614879695667e-02 2.87387e-03

• ITRF2020-u2024: XXX_H

9 ALOG_H AREB A ---- 01:174:73993 m 2 4.15768515743337e-02 2.69394e-03

Communicated to IGN on 2025/10/02 09:59 and corrected

by IGN on 2025/10/02 11:29.

Comments on ITRF2020-u2024-psd-doris.snx
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• Height stations have point codes (physical monument 

used at site) which do not match the ones contained in 

codomes_doris.snx file distributed by IGN (B vs A). 

– CHAB, COLA, DAKA, GALA, MANA, MARA, RIOB, SAOB.

• No position and velocity for:

– AREA -  soln = 4, i.e. from 2001/06/23 to 2001/11/20 (AREA end).

– MARB - soln = 2, i.e. from 2003/01/27 to 2004/08/15 (MARB end).

– REYB - soln = 2, i.e. from 2000/06/17 to 2000/06/21.

• NB:

– all the listed station acronyms are also associated to an IGS

station.

– Same observations were made for ITRF2020-u2023.

Comments on ITRF2020-u2024-IDS-TRF.SNX
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ITRF2020-u2025 vs ids25d02

Site Time Spans

In ITRF2020-u2024 and ids25d02   In ids25d02 only  In ITRF2020-u2024 only
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Most of the differences for sites such as Cibinong, 

Everest, Goldstone, Socorro, Terre Adélie and Yuzhno-

Sakhalinsk are due to the adding in one solution of few 

points either just before or after a lack of data. 

But, what about Djibouti?

ITRF2020-u2024 vs ids24d02

Site Time Spans
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• As in ITRF2014/2020/2020-u2023, no mean position and velocity for 

DJIB before the antenna change in 2006/06/11. What about 

introducing that time interval of more by than 5 years with a 

discontinuity and an unconstrained velocity?

Djibouti – DJIB DORIS station

IDS 19/23 DJIB coordinate time series
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ITRF2020-u2024 vs ITRF2020-u2023

Velocities (1/2)

Site Comments

Arequipa ITRF2020: 2 velocities

ITRF2020-u2023: 3 velocities

New velocity with new ARFB discontinuity

ITRF2020-u2024: 2 velocities

Same velocities for ARFB(3), ARFB (4) and ARFB (5) 

Rio Grande ITRF2020: 1 velocity

ITRF2020-u2023: 2 velocities

ITRF2020-u2024: 1 velocity

New equality velocity constraint with RISC

Rothera ITRF2020: 1 velocity

ITRF2020-u2023: 5 velocities

ITRF2020-u2024: 1 velocity
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ITRF2020-u2024 vs ITRF2020-u2023

Velocities (2/2)

Site Comments

San Juan ITRF2020:  1 velocity

ITRF2020-u2023:  2 velocities

Different velocity for new station SJVC included in ITRF2020-u2023

ITRF2020-u2024: 1 velocity

Same velocity for SJUC and SJVC.

Socorro ITRF2020: 1 velocity

ITRF2020-u2023: 5 velocities

No more velocity equality constraints over SODA time intervals

ITRF2020-u2024: 4 velocities

Equality velocity constraint over SODA(4), SODB(1) and SODB(2). 
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ITRF2020-u2024 vs ITRF2020

ITRF2020-u2024 weekly propgations (PSD included) vs ITRF2020 (PSD included)

Time span = ITRF2020 time span (1993.0-2021.0)

Mean RMS Trend

Scale -0.250 0.540 0.055

Tx 0.050 0.390 -0.043

Ty -0.320 0.420 0.017

Tz -0.400 0.430 0.001

Units: mm, mm/yr

ITRF2020 website: “The alignment of ITRF2020-u2024 to ITRF2020 implies that
there is no Helmert transformation between the two solutions, i.e.,
all transformation parameters between ITRF2020-u2024 and ITRF2020 are zero.”
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ITRF2020-u2024 vs ITRF2020-u2023

ITRF2020-u2024 weekly propgations (PSD included) vs ITRF2020-u2023 (PSD included)

Time span = ITRF2020 time span (1993.0-2024.0)

Mean RMS Trend

Scale -0.220 0.780 0.078

Tx 0.200 0.410 0.034

Ty -0.240 0.360 -0.025

Tz 0.190 0.370 -0.019

Units: mm, mm/yr
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ITRF2020 website: “The alignment of ITRF2020-u2023/24 to ITRF2020 implies that
there is no Helmert transformation between the two solutions, i.e.,
all transformation parameters between ITRF2020-u2023/24 and ITRF2020 are zero.”
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ITRF2020-u2024 vs ITRF2020

Position Differences

Weekly station position differences from 1993.0 to 2021.0

[mm]

Max 117.8

Median 1.1

RMS 3.3

Mean 1.8

STD 2.8
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ITRF2020-u2024 vs ITRF2020-u2023

Annual corrections in CM – North component

(plot of coefficients larger than their errors only)
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Annual corrections in CM – East component

(plot of coefficients larger than their errors only)
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ITRF2020-u2024 vs ITRF2020-u2023



Annual corrections in CM – Up component

(plot of coefficients larger than their errors only)
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ITRF2020-u2024 vs ITRF2020-u2023



Semi-annual corrections in CM – North component

(plot of coefficients larger than their errors only)
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ITRF2020-u2024 vs ITRF2020-u2023



Semi-annual corrections in CM – East component

(plot of coefficients larger than their errors only)

Page 31IDS CC  – ITRF2020-u2024 – IDS AWG 2025 - 2025/11/06

ITRF2020-u2024 vs ITRF2020-u2023



Semi-annual corrections in CM – Up component

(plot of coefficients larger than their errors only)
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ITRF2020-u2024 vs ITRF2020-u2023
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