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Ove rview universit'atbo'nrl

Integration of space geodetic observations as a basis
for a global geodetic-geophysical observing system

(GGOS-D)
Observing techniques I8
VLBI -
SLR ®
*GPS GPS
Low Earth Orbiters (LEO) e ’)%\.
*Altimetry

With two independent analysis packages for

VLBI, SLR and GPS \7/ )
LEO
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Over\”ew (Cont') universitétbo'nrl

» Data and Information System

» Standards, models and parameters for consistent processing
» within techniques
» for combination

» Generation of consistent reference frames through combination
» quasar positions
» satellite orbits
» Earth orientation parameters
» site coordinates and velocities
» low degree harmonics of the gravity field
> sea surface heights
» Generation of consistent time series (incl. Troposphere)

» Investigations of correlations between time series

» Comparisons and validation with external geophysical data
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Work Packages
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Technique p;,z&:;e Institution Software Period
SLR WP3200 DGFI DOGS 1984-2006
SLR WP3200 GFZ EPOS 1984-2006
VLBI WP3300 DGFI OCCAM 1984-2006
VLBI WP3300 IGGB/BKG | CALC/SOLVE 1984-2006
GPS WP3400 GFZ EPOS 1994-2006
GPS WP3400 GFZ Bernese V5.0 1994-2006
LEOs WP3500 GFZ EPOS 2000-2006
Altimetrie WP3600 DGFI DGFI-Software | 1992-2006
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Data Flow
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Models and Parametrization umversitém'mﬂ

1. ldentical models
* |[ERS 2003 Conventions
* hydrostatic zenith delay (from ECMWF)
* tropospheric mapping function: VMF1
* thermal deformation (identical implementation)

2. parametrization
* Station coordinates, EOP, source positions
*ZWD: 1h intervals as piece-wise linear functions
At full hours i.e. 17.00, 18.00 ...
* gradients: piece-wise linear with offsets at session
boundaries
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=~ GPS-only: WEMS = 0.1482 mas

| : : | | | | ~—VLBl-only: WEMS = 0.1141 mas
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GGOS-D Combined TRF

Differences VLBI—- GFS (combined TRF)
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IGGB(a) - DGFI

Heig ht Offsets

Stations with more than 30 sessions
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Identical pole tide model umversitétﬂ
IGGB(b) - DGFI

Heig ht Offsets

Stations with more than 30 sessions

GEOTECHNOLOGIEN



Pole tide effect on EOP estimates umversitétﬂ
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Quality of reprocessed GPS series umversitém'mﬂ

GGOS-D GPS Reprocessing (Bernese)
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Troposphere results umversitétﬂ
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Daily Combination of VLBland GPS I
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Dally COmblnatlon universitétgl

Repeatabilitiy of station heights [mm]
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SLR Solution
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SLR SOIUtiOn universitét!nlrl
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SLR SOIUtiOn universitét!nlrl
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SLR SOIUtiOn universitét!nlrl
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SLR and Integrated processing

SLR normal points (ILRS)

Constellation SLR Integrated
satellites Lageos 1/ Lageos 2 GPS / CHAMP / GRACE
GPS ground (IGS and GFZ networks)
GPS SST (CHAMP, GRACE)
observations K-Band (GRACE)

SLR normal points (ILRS), low-weighted
accelerations, thruster firings

estimated parameters

station coordinates

low-degree harmonics (n,m <2)
polar motion, UT1

auxiliary parameters

station coordinates

low-degree harmonics (n,m <2)
polar motion, UT1

auxiliary parameters

fit of orbits

RMS of laser residuals: 1 cm

RMS of laser residuals -4 cm
RMS of GPS phase residuals: 0.5 cm
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SLR and Integrated processing umversitétﬂ
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-Computation of variations of harmonic coefficients up
to degree and order 2 completed

Effect of atmosphere not yet corrected for
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