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Objectives

i Assessment of the radial orbit error
for the TOPEX/Poseidon mission (1993 -2004)
i Upper bound orbit errors from gridded radial orbit
differences for global mean and regional sea level
i We use three state -of-the -art orbits derived in ITRF2008
and four test orbits
. Reference: GFZ (CCI19 )=REF
- External orbits: GSFC std1504 and GRGS
.~ Impact of the tracking data:
SLR-only (CCI22), DORIS -only (CCI23)
.~ Impact of the terrestrial reference frame:
ITRF2014 (CCI24, ITRF14 orbit)
- Impact of Earth's time variable gravity field model:
EIGEN-6S2 ( CCI25, Geoid orbit)
i Time scales: seasonal = annual (365.25 days),
Interannual (5 years), decadal (here: 11 years)
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The main models used for the GFZ CCI19,
GSFC std1504 and GRGS orbits

GFZ CCI19 (REF) | GSFC std1504 GRGS

Terrestrial reference
frame

Static E a r tgravatgfield
model

ITRF2008, SLRF2008,
DPOD2008

EIGEN-6S4

Time-variable Ear t h 6 £IGEN-654

gravity field model

Solid Earth tide model

Ocean tide model

Non-tidal atmospheric
and oceanic gravity

Non-tidal atmospheric
loading effect on stations

Ocean loading effect on
stations

Annual geocenter motion
on stations

up to n=m=80

IERS Conventions
(2010)

EOT11a

GFZ AOD1B RLO5
based on ECMWF 6-h
fields up to n=m=100

Based on ECMWF
ERA-Interim data

FES2004

Not explicitly modelled

ITRF2008, SLRF2008,
DPOD2008

GOCO2S (> n=m=5)

Updated harmonic
piece-wise fit to 5x5
weekly solutions

IERS Conventions
(2003)

GOT4.10

ECMWEF 6-h fields
up to n=m=50

none

GOT4.10

Ries (2013)

ITRF2008, SLRF2008,
DPOD2008

EIGEN-6S2

EIGEN-6S2
up to n=m=50

IERS Conventions (2010)

FES2012

3-h ERA-interim/ECMWF
up to n=m=50/ TUGO
R12 up to n=m=50

none

FES2012

none



TOPEX/Poseidon orbit accuracy

SLR observations RMS fits DORIS observations RMS fits
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=>The smallest SLR RMS fits (1.59 cm), among GFZ orbits, are obtained
for the orbit derived using SLR -only observations. Weights: SLR 3 cm,
DORIS: 0.05 cm/s. For SLR+DORIS GFZ orbits, the smallest SLR RMS fits
(1.959 cm) are obtained for the Geoid (EIGEN -6S2) orbit, followed by the
reference (EIGEN -6S4) orbit (1.963 cm) and ITRF2014 orbit (1.969 cm).
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TOPEX/Poseidon orbit accuracy

Radial arc 2 -day overlaps (SLR, Radial arc  2-day overlaps (EIGEN -654
DORIS, SLR+DORIS orbits) + ITRF2008, EIGEN -6S2 + ITRF2008,
EIGEN -6S4 + ITRF2014)
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Left: the smallest radial arc overlaps (0.88 cm) have been obtained for
the DORIS orbit, followed by the SLR+DORIS orbit (0.90 cm).
Right : EIGEN -6S2 performs better than EIGEN-6S4 for TOPEX radial

overlaps ; ITRF2014 brings an improvement , as compared to ITRF2008.
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-\ Global mean RMS of gridded radial orbit
differences per cycle over the oceans
for different orbit configurations (REF | test)

Global mean RMS of radial difference
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(~2 mm) are related
to the ITRF14 orbit.

! The RMS time series
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are dominated by

high frequency
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5-year running trends

(ascending , descending , merged ) for the global
mean radial orbit differences over the oceans

The decadal trend of
the SLR-only, DORIS -
only and GRGS orbits
has an opposite sign,
when using only
ascending or
descending tracks .
The interannual
variability is increased
by ~5 times , when
analysing the
ascending and
descending tracks
separately .
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