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1 Hardware

 GFZ POD Group is located in Oberpfaffenhofen

+ Implemented the DORIS processing environment
also at GFZ in Potsdam

Computation levels:
* Cluster (Potsdam)
+ CPU/GPU cluster
« Main processing facility
+ HPC (Potsdam)
* Future evaluation
« Future archive
+ HPC (Oberpfaffenhofen)
« Current evaluation and archive
« Future backup
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venmark; siz/andiMalmo

Flensburg:

Kiel 4%
vl Koszalin
m%eck%_; Kolobrzeg
- Hamburg uISei
» oSzczecin
Sy Bremen B)
2 Gorzow,
Norwich v Wielkopolski
Berlin a
B Amsterdam Hanover ) GFZz Pozonan
e ~ . % Potsdam
o Netherlands S SN AN Géra
Rotterd
A Dortmund Do
WM Esseno © Kassel Lelgng
oAntwerp. oDiuisseldorf 7 Dresden Wroctav
Brussels Germany ) o
Cologne
oLIIe
Belglum
Frankfurt Prague
c ]
Luxembour (Fle 5
Rouen 9 Mannheim Nuremberg Czechia
{ 8 Brono
s Karlsruhe Regensburg
Paris 2 Stuttgart 5 -
i e GFZ
Strasbourg: ous s ;
©Munich ¥S¥EiNm O Vienna
i Freiburg im < ©
OBreisgau Salzburg
ours Dijen siq Ziifich 5 Austria
Liechtenstein
5 Switzerland
France

olausanne

Geneva

L<mgges ClermonérFerrand Lyoon slovenlaza%reb

Venice Triestel
Verona v\,PRIJeka
Turin Padua
o G Croatla
zzzzz Gocgle

P,
Bologna
Genoa o9

Grenoble
o

Bosi
Map data ©2023 Gooale. GeoBasi

GFZ

Helmholtz Centre
Porsbpam

IDS AWG Meeting
Online April 18, 2023

HELMHOLTZ



2 Suite of Processed Satellites

@@@

We have extended the suite of
processed DORIS missions to all
altimetry satellites (10).

Other satellites:
« SPOT 2,3,4,5

* Planned
—r + Internal coordination
d
“ + HY-2A,-2C,-2D
&
« SWOT
Onboardin;truments: ° Data availability?

D1, D2, DX, DXs: DORIS/versions, S:SLR, G:GNSS

(Courtesy IDS, 2022)

GFZ IDS AWG Meeting
=5 Online April 18, 2023 , HELMHOLTZ



3 Orbital Fit

« Software: EPOS-OC (capable of processing and simulating all four techniques)
« Results for Sentinel-3A/-3B/-6A MF (DORIS-only)

» Post fit residuals

+ DORIS: 0.38-0.42 mm/s
* SLR: 0.69-0.79 cm
Sentinel-3A Sentinel-3B Sentinel-6A (MF)
RMS No. Obs. RMS No. Obs RMS No. Obs.
SLRM [cm] 0.75 271387 0.79 154’355  0.69 53’404
DORIS®  [mm/s] 0.41 16'212'601 0.42 9'820'344 0.38 3'963'499

« Current and future orbit versions are available via ISDC:
ftp://anonymous@isdcftp.gfz-potsdam.de (1) See also Schreiner et al., 2023
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ftp://anonymous@isdcftp.gfz-potsdam.de/champ/

4 External Orbit Comparison (1)

« External orbit comparison with the Radial Transverse Normal
CPOD-QWG® combined orbit solution
S3A GFz® 0.82 1.88 1.48
+ GFZ values for the maximum mission CLS/GRGG®  1.00 2.72 2.04
duration until Dec. 2021
S3B  GFz® 0.80 1.96 1.65
+ CLS/GRGG and GSFC values according
to CPOD RSR-23 (Jan-Dec. 2021)® CLS/GRGG®  0.98 2.68 2.14
1 —
. GFZ: DORIS S6A GFz® 0.75 2.24 1.55
(DORIS+SLR values are quite similar) CLS/GRGG® 078 > 50 5 60
+ CLS/GRGG: DORIS ' ' '
- GSFC: DORIS+SLR GSFC® 0.54 1.84 1.76
(1) See also Schreiner et al., 2023
(2) (GMV, 2022)
GFZ
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4 External Orbit Comparison (2)

» Orbit comparison against the
combined orbit solution

+ Regional West-East pattern
visible
* GRGG solution shows similar

pattern in CPOD RSR-23
analysis (GMV, 2022)

« Adaption of the used gravity
field model or parameterization
might be needed

« GFZ GPS based orbits do not

F
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4 External Orblt Comparison (3) -

-

+ Regional West-East pattern
vice-versa for Sentinel-6A (MF)

Sentinel-6A: GRGG vs. COMB
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5 TRF Results

+ We computed single-satellite weekly regional reference frame solutions
based on the DORIS-only orbit solution

» Solved for station positions and ERPs (X-/Y-pole and LOD)
* Only 1m constraint

« Iterative NNR station network finder
« Strength of the condition equivalent to 1mm

+ Combined solution
+ Combination on normal equation level

5.1 Helmert Parameters
5.2 ERPs
5.3 Station coordinates
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5.1 Helmert Parameters

- Translation shows minor differences =2 oot |
in the millimeter level ab 1
+ Scatter of ur . — . .
« Txand Ty similar E M‘*M"“WM o
. Tz GFZ smaller o : . : :

+ the scale.  similar G SR AR R ) :

+ Investigations on S3A scale drift ol . , ] =

0ngo' ng 0\,35“30 e‘\'w«‘p e‘\'w«‘p & I e‘\'w«i@ “\y«‘i"m\ e‘\'w«"o‘ﬂ e@;«@&; e@"“"i&\:‘ e@"“:ﬁ; e\'w«@\; 0‘\'55«10‘#1 e@"«'i&:\ e\,w“"pq;
* Rotation in Rz visible Compare: Schreiner et al., 2023
TX [mm] Ty [mm] Tz [mm] RX [mm] Ry [mm] Rz [mm] Scale
Comb.® 336+ 1.75 1.80 + 2.53 0.87 + 3.94 -1.71+1.00 259+161 —-657+130 -2.61+1.79
IDS 16 2015-2021®  —3.85+2.09 639+289 —1.75+10.31 - - - 10.60 + 1.64
(1) See also Schreiner et al., 2023
(2) Compare Moreaux et al., 2022
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5.2 ERPs

Comparison of the derived ERPs with the EOP 14 C04
« Standard deviation of the pole coordinate differences of the combined solution similar to IDS16
+ ~150uas Y-Pole offset visible for all solutions

X-pole [uas] Y-pole [uas] LOD [us]
S3AM —77.40 + 187.26 —140.88 + 172.00 0.03 + 22.30
S3B.MW 8.64 +231.91 —180.19 + 197.26 0.00 + 39.39
S6A.(M 172.96 + 179.76 —177.95 + 170.17 0.02 + 28.65
Comb.® —15.64 + 182.75 —148.24 + 152.58 0.00 + 19.23
IDS 16 2015-2021® 18.88 + 192.05 5.38 + 171.69 -

(1) See also Schreiner et al., 2023
(2) Compare Moreaux et al., 2022
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5.3 Station Coordinates

+ Station North and Up component repeatability on similar — Combined - Mean stationcoordinate correction to a-priori (Height)
level as IDS 16 solution ST .

« IDS 16 2015-2021® conf

mean and std. of WRMS:
East: 11.31+1.90mm / 822+ 1.09mm / 10.38 + 1.82 mm

30°N |-

- Open: s o Weno |
+ Up component: Frequency shift stations § Q
Syowa tech. prob. . J !
1 v
« SAA Effect: Arequipa, Cachoeira ws| M ]
Mean standard deviation of all station coordinate differences to a priori L i F i .
East [mm] North [mm] Up [mm] 180°W 120°W 60°W Longituo;e(deg) 60°E 120°E 180°E
S3AM 244+ 5.4 13.1+ 2.0 13.7+ 6.0 Mean height difference for combined
solution compared to DPOD14®
S3B.M 22.8+6.2 13.2+3.9 14.2 + 4.9
S6A.(V  57.7+76 16.1 + 3.3 23.6+6.9
(1) See also Schreiner et al., 2023
Comb.®MW 22.6+88 12.0+ 1.9 13.2+ 6.1 (2) Compare Moreaux et al., 2022
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6 Conclusion and Outlook

More information:

ASR Special Issue (Schreiner et al., 2023)

EGU Presentation (Reinhold et al., 2023) Monday, 24 Apr, 15:25-15:35
EGU Poster (Schreiner et al., 2023) Friday, 28 Apr, 08:30-10:15
IUGG (Reinhold et al., 2023), (Neumayer et al., 2023)

Conclusion:
» Processed DORIS orbits show good agreement in external comparison
» Derived TRF solutions show comparable results to other combined solutions

Outlook:
» Processing of SPOT satellites is checked - « Validate products in cooperation with the IDS CC
SWOT data? - How to reach IDS AC status?

+ SAA GPS-USO implementation with EPOS-0C
* Operational GNSS tie point processing with EPOS-0C
+ DORIS station outages -> JSON / API?
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