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0) Last meeting + open Action Items (AIs) (MB, CL) 10 minutes

1) Status reports of SLR/LLR ACs/CCs (all) 70 minutes

2) ITRF2020 update (reprocessing, publication, etc.) (CL, MB) 20 minutes

3) LARES-2: DHF and inclusion into operational products (CL) 10 minutes

4) LE filter, TS model and DHF (incl. quarantine release and delayed NPs) (VH, MB) 20 minutes

5) ESA’s GENESIS mission (MB) 10 minutes

6)  ASC recommendations for SINEX format updates (MB) 10 minutes

7) Survey on satellite-/station-weighting strategies at ACs (AB, MB) 10 minutes

8) DSC files at ILRS website (MB) 10 minutes

9) Any other business and next ASC meeting (all, MB) 10 minutes

Today’s agenda
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Open Ais from last ASC meeting

cf. 6)

under discussion; cf. 2)

not yet done

ongoing

not yet done

ongoing; cf. 7) 

status?

status?

not yet done; cf. 2) 

not yet done
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ASI AC&CC report

G. Bianco
Agenzia Spaziale Italiana, CGS - Matera

ILRS ASC Vienna, 17/04/2024

A. Basoni , V. Luceri, D. Sarrocco
e-GEOS S.p.A., ASI/CGS - Matera



ASI/CGS Activities since last ASC meeting

- ACs performance check

- Product submissions

- 3D wrms of the residuals w.r.t. SLRF (daily and weekly)

- Scale

- Geocenter motion

- EOP

- Orbits: RMS of residuals w.r.t. combination

- Monitoring of systematic error



Daily v180 ACs time series (valid only) 
2024/01/01 – 2024/04/01

Solution submissions



Weekly (v80) ACs time series (valid only) 
2024/01/01 – 2024/04/01

Solution submissions



Stations coordinates from daily solutions
3D wrms of the residual w.r.t. SLRF2020

CORE SITES

v170 – ITR2014 v180 – ITR2020

DGFI:  First ITRF2020 period, higher values (as with ITRF2014).



Stations coordinates from daily solutions
3D wrms of the residual w.r.t. SLRF2020

CORE SITES

DGFI:  First ITRF2020 period, higher values (as with ITRF2014).

v180 – ITR2020

…..Zooming on 2024….



E. C. Pavlis et al., Oct. 19, 2022 REFAG 2022, Thessaloniki, Greece, 17-20 October 2022 13

- Daily Sinex solution:     Station Site Coordinates & Earth Observation Parameters
- Weekly Sinex solution: Station Site Coordinates & Earth Observation Parameters & ORBITS 

SLRF2020: Expanded set of SLR stations in ITRF2020 frame with historical sites NOT in ITRF2020
and some very recently installed sites that came after ITRF2020.

• Official operational products using SLRF2020 with Data Handling File (DHF) and CoM correction:

First Quarter of 
ITRF2014 Official 

Products

First Quarter of 
ITRF2020 Official 

Products

5,05 mm 3,65 mm
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ILRSA - Weekly (Core) Stations 3D WRMS 

ITRF2014 Official Products ITRF2020 Official Products

Start of ILRS -
ITRF2014

official products: 
13 June 2017

Start of ILRS -
ITRF2020

official products: 
01 January 2024

Stations coordinates from weekly solutions



Stations coordinates from weekly solutions
3D wrms of the residual w.r.t. SLRF2020

CORE SITES

v70 – ITR2014 v80 – ITR2020



Weekly -Number of observations for ACs



Scale from daily solutions

v170 – ITR2014 v180 – ITR2020



Scale from daily solutions

v170 – ITR2014 v180 – ITR2020



Scale from weekly solutions

70 – ITR2014 v80 – ITR2020



Geocenter motion from daily solutions



Geocenter motion from daily solutions



EOP from daily solutions



EOP from daily solutions

ACs except NSGF NSGF vs ILRSA

Y- Pole 



BKG is still experiencing epoch issue
for all satellites
(Basoni-Koenig 18/03, 
BKG will reprocess all v80 sp3).

NSGF CROSS and ALONG component

LAGEOS1 orbits – RMS of residuals w.r.t. combination



LAGEOS2 orbits – RMS of residuals w.r.t. combination

BKG is still experiencing epoch issue
for all satellites
(Basoni-Koenig 18/03, 
BKG will reprocess all v80 sp3).

NSGF CROSS and ALONG component



Etalon1 orbits – RMS of residuals w.r.t. combination

! Improvement with ITRF2020 !



! Improvement with ITRF2020 !

Etalon2 orbits – RMS of residuals w.r.t. combination



Current status of the cnes analysis

center for the ilrs

ASC Meeting, Vienna 2024



Cnes ac status as of today

• Evaluation of products finished sucessufully: v180, v80, v280

• SSEM-X v320 product (no evaluation but running operationally)

• Latest DHF and CoM

• Combined Etalon biases

• New 532 nm Wetzell observations

• Application form and DSC file completed

• Software : GINS v23_2 and DYNAMO v2
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Report of the DGFI-TUM ILRS AC

Mathis Bloßfeld, Alexander Kehm

Deutsches Geodätisches Forschungsinstitut, Technische Universität München (DGFI-TUM)

ILRS ASC meeting – 2024-04-17



Deutsches Geodätisches Forschungsinstitut (DGFI-TUM) | Technische Universität München 30

ILRS product array at DGFI-TUM
ILRS label description file format

v180 daily LA-1/2 and ET-1/2 TRF and ERP solution (based on most recent standards and files) SINEX

v80 weekly LA-1/2 and ET-1/2 TRF and ERP solution (based on most recent standards and files) SINEX

v80-sp3c weekly LA-1/2 and ET-1/2 orbit solution (based on most recent standards and files) SP3c

v280
weekly LA-1/2 and ET-1/2 TRF and EOP solution (including RBs for all stations; based on most recent standards and 

files)
SINEX

v85 Reprocessing 1982-2023 of LA-1/2 and ET-1/2 TRF and EOP solution (based on most recent standards and files) SINEX

v320
weekly LA-1/2, ET-1/2 and LR-2 TRF and EOP solution (including RBs for all stations; based on most recent 

standards and files)
SINEX

v170 daily LA-1/2 and ET-1/2 TRF and ERP solution SINEX

v70 weekly LA-1/2 and ET-1/2 TRF and ERP solution SINEX

v70-sp3c weekly LA-1/2 and ET-1/2 (reduced dynamic) orbit solution SP3c

--- daily orbit predictions for LA-1/2 and ET-1/2 CPF(v2)

v230 weekly LA-1/2 and ET-1/2 TRF and EOP solution (including RBs for all stations) SINEX

v300 weekly LA-1/2, ET-1/2 and LR-1 TRF, EOP and SH deg2-6 solution SINEX

--- daily 10-satellite TRF and EOP solution SINEX

--- weekly 10-satellite TRF and EOP solution SINEX

--- weekly 10-satellite GM solution SINEX

--- weekly 10-satellite SH deg1 solution SINEX

--- weekly 10-satellite SH deg2 solution SINEX

--- weekly 10-satellite (reduced dynamic) orbit solution SP3c

--- weekly 10-satellite TRF, EOP and SH deg2-20 solution SINEX

--- daily orbit predictions for LA-1/2, Ajisai, Stella, Starlette and Larets CPF(v2)
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Future plans at DGFI-TUM

➢ Revisit NTL application at observation level in DOGS

➢ Further tests on the refined tide handling:

▪ test ‘combined’ ocean tide models, e.g. replace long-period tides in EOT20

▪ test alternative tidal admittance methods

▪ test alternative atmospheric tide models with more main tides (e.g. AOD1BRL06, TiME22, etc.)

▪ site displacements not yet consistent!

➢ Work on pilot project for the inclusion of LARES

▪ test series finished

➢ Implementation of Sentinel satellites (TOPEX and Jason-1/-2/-3 already implemented)

▪ focus on combined SLR/DORIS POD
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Status report of the ILRS AC at GFZ

ILRS – ASC meeting 2024

Vienna April 17, 2024

Anton Reinhold 𝟏, Patrick Schreiner1, Ahmad Desai1

(1) Helmholtz Centre Potsdam, GFZ German Research Centre for Geosciences, Potsdam, Germany
(anton.reinhold@gfz-potsdam.de)



Staff Situation

• Unfortunately, Margarita eventually retired and left GFZ on March 31, 2024

• New colleague in GFZ ILRS team: Ahmad Desai

• Current team:

• Desai, Ahmad

• Reinhold, Anton

• Schreiner, Patrick

Operational Processing

• All products (v80,v180,v320) are nominal

• Relocation of processing to Potsdam is complete. As of April 1, 2024, all processing takes place in Potsdam

36

Current Status

ILRS ASC Meeting
Vienna April 17th, 2024



The NASA/JCET report to the ILRS ASC
F.G. Lemoine (1), M. Kuzmicz-Cieslak (2), K. Evans (2), A. Belli (3)

(1) Geodesy & Geophysics Laboratory, NASA GSFC, Greenbelt, MD,  USA.

(2) Joint Center for Earth Systems Technology (JCET), UMBC,  Baltimore, MD, USA.

(3) SAIC, Greenbelt, MD, USA.

with special thanks to E.C. Pavlis (2, Emeritus)

EGU2024 ILRS ASC Meeting, TU Wien
April 17, 2024



Outline

• Operational Products Status Report.

• Weekly Combination Status Report.

• LARES-2 Data Analysis Report.

• Report on Tsukuba, 7306 Validation for ASC.

• Other topics.

38EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024



Daily & Weekly Product Submissions

39EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024

Weekly Submissions by AC (2023.4 – 2024.03), v80Daily Submissions by AC (2023.7 – 2024.03), v180



Tx Offset w.r.t. SLRF2020 

40EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024



Ty Offset w.r.t. SLRF2020 

41EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024



Tz Offset w.r.t. SLRF2020 

42EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024



Scale w.r.t. SLRF2014 

43EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024



Scale w.r.t. SLRF2020 

44EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024



3D WRMS of All Sites w.r.t. SLRF2014

45EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024



3D WRMS of All Sites w.r.t. SLRF2020

46EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024



NSGF AC report

Andreja Susnik (1), Graham Appleby (2)

(1) BGS Space Geodesy Facility, Herstmonceux Castle, UK; (2) BGS Honorary Research Associate, SGF;     

ILRS Analysis Standing Committee Meeting, 17 April 2024 online



NSGF AC activities

Solution Submission Status

v80 weekly (with 10 day delay; snx + orbits) (routinely since 18 April 2023)

v180 Daily (routinely since 18 April 2023)

v230 weekly (routinely since January 2023)

v415 two submissions (on 22/12/2022 and end of February); √

v85 submitted √

v280 weekly (with 10 day delay) (routinely since July 2023)

v320 weekly, just submitted test solutions

• Finished, ongoing

- gravity estimation (for pilot project) – in collaboration with dr. Linda Geiser, AIUB

- NP generation - in collaboration with dr. Linda Geiser, AIUB

- identification of possible reason behind large offset in cross-track for LG1/LG2 

with respect to other AC
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0) Last meeting + open Action Items (AIs) (MB, CL) 10 minutes

1) Status reports of SLR/LLR ACs/CCs (all) 70 minutes

2) ITRF2020 update (reprocessing, publication, etc.) (CL, MB) 20 minutes

3) LARES-2: DHF and inclusion into operational products (CL) 10 minutes

4) LE filter, TS model and DHF (incl. quarantine release and delayed NPs) (VH, MB) 20 minutes

5) ESA’s GENESIS mission (MB) 10 minutes

6)  ASC recommendations for SINEX format updates (MB) 10 minutes

7) Survey on satellite-/station-weighting strategies at ACs (AB, MB) 10 minutes

8) DSC files at ILRS website (MB) 10 minutes

9) Any other business and next ASC meeting (all, MB) 10 minutes

Today’s agenda



ITRF2020 Update & Reprocessing



• 2021-2023 (contribute to ITRF2020 update) [high priority]:

- ASI did not provide data/excluded in ILRSA for station 1824, 1873, 7810, anomalous st. dev. for station 1893.
- BKG, excluded stations 7090 and 7237 from ILRSA, missed DHF records (Basoni-Koenig 14/03, asking for 

confirmation)
- DGFI, all fixed RBs had not been applied (Basoni-Bloßfeld 05/04 e-mail). DGFI v86 2021-2023 uploaded on 10/04 –

fixed [to be checked].
- JCET, excluded stations 1887, 7110, 7124, 7249, 7406, 8834 from ILRSA. Estimate DHF records were not applied. 

JCET uploaded a v86 series on 14/04 – fixed (to be checked).

• 1993-2020 (Reprocessing last decades):

- BKG uploaded SINEXs from 000108 to 201226 on 08/04/2024 – to be checked
- Reprocessing of some of the solutions by ACs is required, in particular DGFI and JCET (estimate and fixed RB too).
- ESA (1884) and GFZ (7841) check. 

ASI AC&CC report – ASC meeting 17/04/2024 - A. Basoni, V. 
Luceri, D. Sarrocco

ITRF2020 Update & Reprocessing



ASI

ITRF2020 Update & Reprocessing



BKG

7090 51  501 A 21:066:00000 22:324:00000 R          2.6     0.3             mm          (extended to 00:000 ?)
7090 51  501 A 22:324:00000 00:000:00000 E                                       mm           (missed ?)

ITRF2020 Update & Reprocessing



1887 51  501 A 11:296:00000 15:249:00000 R         21.4     1.7             mm (missed ?)
1887 51  501 A 16:101:00000 18:343:00000 R        -21.6     1.4             mm (missed ?)

DGFI

Bias not applied

ITRF2020 Update & Reprocessing



1893 51  501 A 05:212:00000 00:000:00000 R        -33.3     1.4             mm (missed ?)

DGFI

Bias not applied

ITRF2020 Update & Reprocessing



7237 51  501 A 96:056:00000 97:222:00000 R         19.4     4.8             mm
7237 51  501 A 97:222:00000 02:195:00000 R        -22.9     1.3             mm
7237 51  501 A 02:195:00000 12:120:00000 R         13.1     0.8             mm
7237 51  501 A 12:120:00000 20:033:00000 R          4.3     0.4             mm
7237 51  501 A 20:033:00000 23:085:00000 R         10.3     0.8             mm

DGFI

Bias not applied

ITRF2020 Update & Reprocessing



7841 51  501 A 04:053:00000 00:000:00000 R          1.9     0.3             mm
7841 52  501 A 04:053:00000 00:000:00000 R          3.0     0.3             mm
7841 53  501 A 04:172:00000 00:000:00000 R         12.1     0.9             mm
7841 54  501 A 04:172:00000 00:000:00000 R         12.1     0.9             mm

Did really GFZ apply the BIASES on the whole interval?

GFZ

ITRF2020 Update & Reprocessing



1884 -- 501 A 00:000:00000 00:000:00000 E                                  mm

Implemented by JCET only on interval 2021-2023 (?)

Did ESA implement the record?

JCET

ESA

ITRF2020 Update & Reprocessing



1887 51  501 A 16:101:00000 18:343:00000 R        -21.6     1.4             mm
1887 -- 501 A 18:343:00000 00:000:00000 E                                  mm                  (not used)

JCET

ITRF2020 Update & Reprocessing

No Estimations



7821 -- 501 A 00:000:00000 16:017:00000 E                                  mm  (not used)
7821 51  501 A 16:017:00000 00:000:00000 R         -5.4     0.6             mm

ITRF2020 Update & Reprocessing

JCET

No Estimations



7839 -- 501 A 00:000:00000 96:294:00000 E                                  mm (not used)

JCETITRF2020 Update & Reprocessing

JCET

No Estimations

Analogous situation on: 7080-7249-7110-7249-7124-1886



7941 51  501 A 01:182:00000 07:049:00000 R         -2.1     0.5             mm
7941 51  501 A 07:049:00000 07:189:00000 R        -25.4     0.8             mm
7941 51  501 A 07:189:00000 07:301:00000 R        -12.7     1.6             mm

DGFI did not implement the fixed RB record but JCET should check what happened (no matching DHF record).

ITRF2020 Update & Reprocessing

JCETDGFI



7105 51  501 A 20:047:00000 00:000:00000 R         -5.1     0.4             mm 

Introduced in DHF version 2024.02.13 based on v230 (end of 2023)

v230 (end 2023)+v280 (doy 083) 

Monitoring RBIAS – v280



7105 52  501 A 20:047:00000 00:000:00000 R         -4.3     0.4             mm

Introduced in DHF version 2024.02.13 based on v230 (end of 2023)

v230 (end 2023)+v280 (doy 083) 

Monitoring RBIAS – v280
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ITRF2020 update

➢ ILRS-A/-B analysis
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ITRF2020 update

➢ Plots compiled by M. Seitz; ILRS w.r.t. DTRF2020
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➢ Plots compiled by M. Seitz; ILRS w.r.t. DTRF2020

ITRF2020 update
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➢ Plots compiled by M. Seitz; ILRS w.r.t. DTRF2020

ITRF2020 update
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ITRF2020 update

➢ Plots compiled by M. Seitz; ILRS w.r.t. DTRF2020
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ITRF2020 update

➢ Erroneous usage of DHF in DGFI-TUM’s v85 submission → v86 already resubmitted

v401 v85 STD(v401)  STD(v85)
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ITRF2020 update

➢ Erroneous usage of DHF in DGFI-TUM’s v85 submission → v86 already resubmitted

v401 v86 STD(v401)  STD(v86)
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ITRF2020 update

➢ Erroneous usage of DHF in DGFI-TUM’s v85 submission → v86 already resubmitted

v401 v85 STD(v401)  STD(v85)
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ITRF2020 update

➢ Erroneous usage of DHF in DGFI-TUM’s v85 submission → v86 already resubmitted

v401 v86 STD(v401)  STD(v86)
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ITRF2020 update

➢ No news on publication about ILRS contribution to ITRF2020 until today… 

➢ Should we (all the ASC) go for a publication about the ILRS contribution to the ITRF2020 update?

▪ main author from ASI and JCET or Analysis Coordinators?

▪ all ASC members (persons who are running the official ACs) should be co-author!

AB – Antonio Basoni ABE –Alexandre Belli ABG – Adrian Banos-Garcia

AK – Alexander Kehm AR – Anton Reinhold AS – Andreja Susnik

CL – Cinzia Luceri DK – Daniel König DS – David Sarrocco

DT – Daniela Thaller ES –Erik Schönemann FD – Florent Deleflie

FL –Frank Lemoine FR – Franck Reinquin GA – Graham Appleby

JR – José Rodriguez KE – Keith Evans MB – Mathis Bloßfeld

MCK – Magda Kuzmicz-Cieslak MV – Margarita Vei PS – Patrick Schreiner

TS – Tim Springer SL –Scott Luthcke UM – Ulrich Meyer
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0) Last meeting + open Action Items (AIs) (MB, CL) 10 minutes

1) Status reports of SLR/LLR ACs/CCs (all) 70 minutes

2) ITRF2020 update (reprocessing, publication, etc.) (CL, MB) 20 minutes

3) LARES-2: DHF and inclusion into operational products (CL) 10 minutes

4) LE filter, TS model and DHF (incl. quarantine release and delayed NPs) (VH, MB) 20 minutes

5) ESA’s GENESIS mission (MB) 10 minutes

6)  ASC recommendations for SINEX format updates (MB) 10 minutes

7) Survey on satellite-/station-weighting strategies at ACs (AB, MB) 10 minutes

8) DSC files at ILRS website (MB) 10 minutes

9) Any other business and next ASC meeting (all, MB) 10 minutes

Today’s agenda
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LARES-2: DHF and inclusion into operational products

➢ Submission of weekly v320 SSEM-X-like solutions since the beginning of the year

▪ comprises TRF+EOP+RBs (including LARES-2)

➢ ILRS-A/-B: status of combination?



Lares-2 & Range Bias Estimation



Lares2 Biases Estimations

Example for 7237 station:

• Discontinuity at 27/03/2023
• 13.9 mm before 27/03/2023
• 33.0 mm after    27/03/2023

27/03/2023

Satellite Before Disc. After Disc.

Lares 2 13.9 +/- 1.2 mm 33.0 +/- 2.0 mm

Lageos 1 10.2 +/- 0.8 mm 35.8 +/- 1.8 mm

Lageos 2 11.3 +/- 0.8 mm 31.4 +/- 1.8 mm

• Range Bias Estimation

Range Bias

Lares-2 Range Biases aligned with the Lageos ones



7237 51  501 A 20:033:00000 23:085:00000 R         10.3     0.8             mm
7237 -- 501 A 23:085:00000 00:000:00000 E                                  mm

v230 (end 2023)+v280 (doy 083) 

23:085 discontinuity introduced in DHF version 2024.02.13 based on v230 (end of 2023)

Monitoring RBIAS 



7237 52  501 A 20:033:00000 23:085:00000 R         11.5     0.8             mm
7237 -- 501 A 23:085:00000 00:000:00000 E                                  mm

v230 (end 2023)+v280 (doy 083) 

23:085 discontinuity introduced in DHF version 2024.02.13 based on v230 (end of 2023)

Monitoring RBIAS



7237 51  501 A 23:085:00000 00:000:00000 R         35.8     1.8             mm  LAGEOS 
7237 52  501 A 23:085:00000 00:000:00000 R         31.4     1.6             mm  LAGEOS 2
7237 67  501 A 23:085:00000 00:000:00000 R         33.0     2.0             mm  LARES 2

…..need to have more data ….

Monitoring RBIAS 



3D WRMS of Core Sites w.r.t. SLRF2020

82EGU2024 ILRS ASC Meeting, TU WienF.G. Lemoine et al., April 17, 2024

L1 L2 E1 E2 LR2
Avg. RMS 
(mm)

7.0 6.5 7.6 7.7 6.0

Avg. 
Nobs.

1030 945 119 112 840

Narcs 63 63 63 63 63



Deutsches Geodätisches Forschungsinstitut (DGFI-TUM) | Technische Universität München 83

0) Last meeting + open Action Items (AIs) (MB, CL) 10 minutes

1) Status reports of SLR/LLR ACs/CCs (all) 70 minutes

2) ITRF2020 update (reprocessing, publication, etc.) (CL, MB) 20 minutes

3) LARES-2: DHF and inclusion into operational products (CL) 10 minutes

4) LE filter, TS model and DHF (incl. quarantine release and delayed NPs) (VH, MB) 20 minutes

5) ESA’s GENESIS mission (MB) 10 minutes

6)  ASC recommendations for SINEX format updates (MB) 10 minutes

7) Survey on satellite-/station-weighting strategies at ACs (AB, MB) 10 minutes

8) DSC files at ILRS website (MB) 10 minutes

9) Any other business and next ASC meeting (all, MB) 10 minutes

Today’s agenda



Deutsches Geodätisches Forschungsinstitut (DGFI-TUM) | Technische Universität München 84

LE filter, TS model and DHF 

➢ missing/erroneous station logs cause problems in the derived TS models and DHF entries; consequently, TS model and 

DHF are not consistent

▪ changes of the NP generation algorithm (e.g., LE filter) applied at station-level are causing changes of the TS model

▪ if the TS model is changed the DHF must be adapted!

▪ E.g., receiver change at Monument Peak in 2001

▪ TS model (200608) DHF (any version of ITRF2020 contribution)

▪ TS model (231127)

▪ problem: TS model changed by DHF remains the same → double accounting for this effect in v85/86 solution

jump!

no jump!
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LE filter, TS model and DHF 

➢ missing/erroneous station logs cause problems in the derived TS models and DHF entries; consequently, TS model and 

DHF are not consistent

▪ changes of the NP generation algorithm (e.g., LE filter) applied at station-level are causing changes of the TS model

▪ if the TS model is changed the DHF must be adapted!

▪ E.g., receiver change at Monument Peak in 2001

▪ problem: TS model changed by DHF remains the                                                                                 

same                                                                                                                         

→ even long-time ago RBs might change today!

➢ delayed NPs are also an issue; not only delayed NPs                                                                          

based on a 2nd wavelength (8834) but also delayed                                                                            

NPs due to quarantine release (7306) are not yet                                                                             

included in the most recent (and potentially best) DHF
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LE filter, TS model and DHF 

➢ Presentation by V. Husson (online)



Deutsches Geodätisches Forschungsinstitut (DGFI-TUM) | Technische Universität München 87

0) Last meeting + open Action Items (AIs) (MB, CL) 10 minutes

1) Status reports of SLR/LLR ACs/CCs (all) 70 minutes

2) ITRF2020 update (reprocessing, publication, etc.) (CL, MB) 20 minutes

3) LARES-2: DHF and inclusion into operational products (CL) 10 minutes

4) LE filter, TS model and DHF (incl. quarantine release and delayed NPs) (VH, MB) 20 minutes

5) ESA’s GENESIS mission (MB) 10 minutes

6)  ASC recommendations for SINEX format updates (MB) 10 minutes

7) Survey on satellite-/station-weighting strategies at ACs (AB, MB) 10 minutes

8) DSC files at ILRS website (MB) 10 minutes

9) Any other business and next ASC meeting (all, MB) 10 minutes

Today’s agenda
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ESA’s GENESIS mission

➢ Today morning was the 1st meeting of the IAG/IERS/GGOS JWG 1.1.1 on GENESIS

➢ Slides of IAG WG 1.1.1 on GENESIS (chair: J. Böhm)
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0) Last meeting + open Action Items (AIs) (MB, CL) 10 minutes

1) Status reports of SLR/LLR ACs/CCs (all) 70 minutes

2) ITRF2020 update (reprocessing, publication, etc.) (CL, MB) 20 minutes

3) LARES-2: DHF and inclusion into operational products (CL) 10 minutes

4) LE filter, TS model and DHF (incl. quarantine release and delayed NPs) (VH, MB) 20 minutes

5) ESA’s GENESIS mission (MB) 10 minutes

6)  ASC recommendations for SINEX format updates (MB) 10 minutes

7) Survey on satellite-/station-weighting strategies at ACs (AB, MB) 10 minutes

8) DSC files at ILRS website (MB) 10 minutes

9) Any other business and next ASC meeting (all, MB) 10 minutes

Today’s agenda
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➢ During the IERS DB meeting in November 2023, Daniela asked the 

Services to provide feedback on SINEX format updates they want to see? 

➢ Up to now, the ASC uses three additional (non-official) blocks for its 

operational products:

▪ MODEL/TARGET_SIGNATURE_GEOMETRY

▪ MODEL/RANGE_BIAS

▪ MODEL/TIME_BIAS

➢ Within the ASC, we identified two new blocks with potential beneficial 

impact for the user:

▪ NUMBER_OF_OBSERVATIONS/SATELLITE

▪ NUMBER_OF_OBSERVATIONS/SITE

➢ Really necessary?

▪ Maybe its enough to extend the existing SATELLITE/ID and 

SOLUTION/EPOCHS block?

ASC recommendations for SINEX format updates

Should they replace the 

current BIAS/EPOCHS block?
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▪ MODEL/RANGE_BIAS
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➢ Within the ASC, we identified two new blocks with potential beneficial 

impact for the user:
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ASC recommendations for SINEX format updates
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current BIAS/EPOCHS block?
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0) Last meeting + open Action Items (AIs) (MB, CL) 10 minutes

1) Status reports of SLR/LLR ACs/CCs (all) 70 minutes

2) ITRF2020 update (reprocessing, publication, etc.) (CL, MB) 20 minutes

3) LARES-2: DHF and inclusion into operational products (CL) 10 minutes

4) LE filter, TS model and DHF (incl. quarantine release and delayed NPs) (VH, MB) 20 minutes

5) ESA’s GENESIS mission (MB) 10 minutes

6)  ASC recommendations for SINEX format updates (MB) 10 minutes

7) Survey on satellite-/station-weighting strategies at ACs (AB, MB) 10 minutes

8) DSC files at ILRS website (MB) 10 minutes

9) Any other business and next ASC meeting (all, MB) 10 minutes

Today’s agenda
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➢ Motivation of the survey: DGFI-TUM and other ACs have significant higher WRMS values when comparing HT residuals for 

ILRS (core) network

▪ potential causes: different station/observation weighting strategy or different satellite weighting strategy?

▪ strategy to quantify impact on DGFI-TUM solution: providing 4 different solutions to ASI CC to check ;-)

➢ Investigations are running; I’ve sent test solutions to ASI CC in January

➢ Any news?

Survey on satellite-/station-weighting strategies at ACs

station/observation 

weighting 

satellite weighting

v180 (operational) 1 cm constant VCE

v180 (special_1) ESA-scheme applied VCE

v180 (special_2) 1 cm constant equal weights

v180 (special_3) ESA-scheme applied equal weights
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0) Last meeting + open Action Items (AIs) (MB, CL) 10 minutes

1) Status reports of SLR/LLR ACs/CCs (all) 70 minutes

2) ITRF2020 update (reprocessing, publication, etc.) (CL, MB) 20 minutes

3) LARES-2: DHF and inclusion into operational products (CL) 10 minutes

4) LE filter, TS model and DHF (incl. quarantine release and delayed NPs) (VH, MB) 20 minutes

5) ESA’s GENESIS mission (MB) 10 minutes

6)  ASC recommendations for SINEX format updates (MB) 10 minutes

7) Survey on satellite-/station-weighting strategies at ACs (AB, MB) 10 minutes

8) DSC files at ILRS website (no news!) (MB) 10 minutes

9) Any other business and next ASC meeting (all, MB) 10 minutes

Today’s agenda
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9) Any other business and next ASC meeting (all, MB) 10 minutes
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➢ cf. TSUKUBA update slides

SLRF2020 update: new Tsukuba coordinates



Tsukuba, 7306 Re-Validation (1)
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LAGEOS-1: precision: 3.0± 1.4 mm
Range bias:  -13.2± 14.7 mm

LAGEOS-2: precision: 3.0± 1.8 mm
Range bias:  3.9 ± 16.1 mm

LARES: precision: 4.2± 2.4 mm
Range bias:  0.5 ± 28.2 mm

LARES-2: precision: 3.1± 1.6 mm
Range bias:  -0.1 ± 22.0 mm

(1) Data from Jan 11, 2024 to March 
27, 2024.
(2) Minimum 5 npts per pass (after 
dynamic diting).

We used the following default CoM
values in the SLR analysis with 
GEODYN, pending  updates from JCR 
and the ASC.

Lageos-1: 245.4 mm
Lageos-2: 244.8 mm
LARES: 130.2 mm
LARES-2: 174.0 mm



Tsukuba, 7306 Re-Validation (2)
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SLRF2020  vs.  DGFI-preliminary coordinates 
(post 2024-01-01 Noto earthquake)

Satellite SLRF2020 DGFI_preliminary

N Precision
(mm)

Range bias 
(mm)

N Precision
(mm)

Range bias 
(mm)

Lageos-1 43 3.2 ± 1.5 -11.7 ± 15.7 48 2.3 ± 1.0 -10.1  ± 10.2

Lageos-2 30 3.1 ± 2.1 3.0 ± 18.3 30 2.8 ± 1.4 -5.9   ± 12.6

LARES-2 13 3.0 ± 1.6 -0.5 ± 23.3 13 2.6 ± 1.6 -2.4   ± 17.8

LARES 33 4.5 ± 2.3 0.7 ± 26.3 32 4.4 ± 2.2 -0.3  ± 23.0



Other items:  (1) History Log status
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https://geodesy.jcet.umbc.edu/MASTER_HST_log_stations.html



Other items:  (2) Updates to website
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http://geodesy.jcet.umbc.edu/ILRS_AWG_MONITORING/

Green: Updated version available for SLRF2020
Red: Work in progress for SLRF2020



Summary
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• Operational Series  (v80, v180) continue with same software and 
procedures on UMBC computers for  the time being; 
Reprocessing of large time spans uses supercomputers at NASA 
Ames.

• v86 (v85, 2021-2023, corrected) has been delivered, with 
corrections requested by ASI CC; v86 ILRSB combination done by 
K. Evans 16-04-2024.

• Waiting for software updates from ECP before we can deliver 
series that include LARES-2.

• We plan a TVG update soon, based on GRACE-FO (CSR) RL06 
series, and GRACE Technical Note 14 for C20, C30.
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Addendum

St. Johnsbury, Vermont
44°26′1″N 72°0′54″W

©Dominik Cieslak



Deutsches Geodätisches Forschungsinstitut (DGFI-TUM)
Technische Universität München

Analysis of Tsukuba (7306) station coordinates

Mathis Bloßfeld(1)

(1) DGFI-TUM

v1: Monday, March 11th, 2024

v2: Tuesday, March 26th, 2024
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Situation for Tsukuba SLR station (7306)

➢ Data availability and status

▪ Data available since Oct. 2022 (same month was switch from CRD (v1) to CRD (v2) format → different folders at EDC!

▪ XX.10.2022 – 16.06.2023 → quarantine status but data released (16.06.2023) → BUT: data double stored at EDC!

▪ 16.06.2023 – 01.11.2023 → validated status

▪ 01.11.2023 – now → quarantine status

→ ASC-internal problem for v280 solution: no 7306 data in ‘older’ solutions since data was released

➢ Frank Lemoine suggested to keep GNSS TSKB velocity

▪ dX = -0.01054 [m/yr];

▪ dY = 0.00635 [m/yr];

▪ dZ = -0.00415 [m/yr];
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7306 – X coordinate (data until end of February 2024)

release from quarantine 

more obs means 

smaller STD

X coordinate fits quite 

well SLRF2020
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7306 – X coordinate (data until end of March 2024)

release from quarantine 

more obs means 

smaller STD

X coordinate fits quite 

well SLRF2020



Deutsches Geodätisches Forschungsinstitut (DGFI-TUM) | Technische Universität München 107

7306 – Y coordinate (data until end of February 2024)

release from quarantine 

larger difference 

w.r.t. SLRF2020: 

~2.5 cm in Y
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7306 – Y coordinate (data until end of March 2024)

release from quarantine 

larger difference 

w.r.t. SLRF2020: 

~2.5 cm in Y
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7306 – Z coordinate (data until end of February 2024)

release from quarantine 

larger difference 

w.r.t. SLRF2020: 

~1.8 cm in Z
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7306 – Z coordinate (data until end of March 2024)

release from quarantine 

larger difference 

w.r.t. SLRF2020: 

~1.7 cm in Z
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7306 – latitude (data until end of February 2024)

release from quarantine 

smaller difference 

w.r.t. SLRF2020: 

~5.0 mm in LAT
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7306 – latitude (data until end of March 2024)

release from quarantine 

smaller difference 

w.r.t. SLRF2020: 

~2.0 mm in LAT
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7306 – longitude (data until end of February 2024)

release from quarantine 

larger difference 

w.r.t. SLRF2020: 

~6.0 cm in LON
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7306 – longitude (data until end of March 2024)

release from quarantine 

larger difference 

w.r.t. SLRF2020: 

~5.8 cm in LON
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7306 – height (data until end of February 2024)

release from quarantine 

larger difference 

w.r.t. SLRF2020: 

~2.0 cm in H
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7306 – height (data until end of March 2024)

release from quarantine 

larger difference 

w.r.t. SLRF2020: 

~2.0 cm in H
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Conclusions

➢ Differences between SLRF2020 position and newly estimated position reach cm-level (esp. in Y and Z, i.e. east and height)  

➢ Newly estimated 7306 coordinates

▪ reference epoch: 01.01.2024

➢ Estimates based on v280-like solution

▪ station coordinates and EOP estimated together with biases (satellite-, station- and frequency-specific)

▪ iterative VCE-based 4-satellite solution

▪ NNR-condition used to realize orientation

(data until end of February 2024) (data until end of March 2024)

offset [m, m/yr] STD [m, m/yr] offset [m, m/yr] STD [m, m/yr]

X -3961641.0325 0.0119 -3961641.0182 0.0099

Y 3308774.4441 0.0116 3308774.4428 0.0099

Z 3734291.4632 0.0168 3734291.4603 0.0139

dX -0.0105 0.0050 -0.0105 0.0050

dY 0.0064 0.0050 0.0064 0.0050

dZ -0.0042 0.0050 -0.0042 0.0050
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ILRS WS in Kunming, China

➢ The ILRS circulated the first announcement for the 23rd International Workshop on Laser Ranging, to be held during 

the week of October 20th- 26th, 2024, in Kunming, China
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➢ It might be beneficial to meet regularly, on a quarterly basis…

▪ no day-long meetings 

▪ faster solving of potential problems

➢ January 2024

➢ April 2024

➢ July 2024? Just before the summer break?

➢ October 2024 (Kunming workshop)?

Next ILRS ASC meetings 2024?
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