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 Generation of space-geodetic reference frame products by the
services of IAG (International Association of Geodesy)

 Contributions of BKG:
• SLR Analysis Center
• VLBI Analysis Center
• VLBI Combination Center
• IVS Data Center
• IERS Central Bureau

Overview
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Coordination of observing program, data analysis, centralized
provision of all data and products.

IDS: International DORIS Service

IGS: International GNSS Service

ILRS: International Laser Ranging Service

IVS: International VLBI Service for Geodesy 
and Astrometry

Operational product generation by IAG services
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Operational product generation by IAG services

ILRS
IVS

IVS

IVS



D. Thaller et al. ׀ BKG contributions to space-geodetic data analysis and data repositories ׀ UN-GGRF in Latin America, 18.09.2019 ׀ Seite 8

 BKG is full ILRS Analysis Center
 Using Bernese GNSS Software 5.3 (SLR development

version) since July 2010
 2 operational products are generated (7-day solutions):

• DAILY:
− Generated every day
− Latency ~ 18 hours

• WEEKLY:
− Generated once per week (Tuesday)
− Covering Sunday – Saturday of previous week
− Latency ~ 4-11 days

SLR data analysis at BKG
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 Satellites used for operational products:
• LAGEOS, LAGEOS-2:

− Orbital height  5.800 km
• ETALON-1/-2:

− Orbital height  19.000 km

 Parameter estimation in one common
estimation step:
• Satellite orbits
• Station coordinates
• Earth rotation parameters: x-/y-pole, LOD
• Range biases for selected stations

SLR data analysis at BKG



D. Thaller et al. ׀ BKG contributions to space-geodetic data analysis and data repositories ׀ UN-GGRF in Latin America, 18.09.2019 ׀ Seite 10

SLR data analysis: DAILY solution series

Scale w.r.t. actually used ITRF (using „Core Sites“): 
0.3 – 2.0 ppb

Starting point of using ITRF2014 in SLR analysis
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SLR data analysis: DAILY solution series

Length of Day (LOD) w.r.t. IERS Bulletin A
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SLR data analysis: Re-processed long time-series
of station coordinates

East
Mean RMS: 24 mm

North
Mean RMS: 20 mm

Height
Mean RMS: 16 mm

offset -3m

offset -0.6m

offset -0.05m

Earthquake at Concepcion 27.02.2010: TIGO station positions
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 BKG is full IVS Analysis Center

 Sessions analysed:
• 24-hour sessions:

− 24 hours observation time
− Global station network
− At least twice per week (R1, R4)

• INTENSIVE sessions:
− 1 hour observation time
− 2-3 stations only
− Once per day
− dUT1 estimation

VLBI data analysis at BKG
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 Using CalcSolve / nuSolve software
 Covering full data analysis path (starting with correlator output)

VLBI data analysis at BKG
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IVS Combination Center at BKG

IVS Analysis Centers

VIE Vienna University of Technology, Austria

USNO United States Naval Observatory, USA

SHAO Shanghai Astronomical Observatory, China

OPAR Observatoire de Paris, France

NMA Norwegian Mapping Authority, Norway

IAA Institute of Applied Astronomy, Russia

GSFC Goddard Space Flight Center, USA

GFZ German Research Centre for Geosciences, 
Potsdam

CGS Centro di Geodesia Spaziale, Italy

BKG Federal Agency for Cartography and Geodesy, 
Germany

AUS Geoscience Australia



D. Thaller et al. ׀ BKG contributions to space-geodetic data analysis and data repositories ׀ UN-GGRF in Latin America, 18.09.2019 ׀ Seite 16

IVS Combination Center at BKG

Consistency of Universal Time (dUT) estimation:
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Consistency of global scale estimation:

IVS Combination Center at BKG

1 ppb 
6 mm on Earth 
surface


Millimeter level
of agreement
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 The IVS operates 3 global Data Centers:
• NASA/CDDIS, US
• BKG, Germany
• OPAR, France

 Regular mirroring
procedure several
times per day

 Provide public access to all IVS data and products for the
community („open data“ policy)

Global Data Center of the IVS
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IERS = International Earth Rotation and Reference 
Systems Service

IERS Central Bureau at 
BKG maintains the IERS 
website
https://www.iers.org

Access point for all data, 
products, and
publications of the IERS
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IERS = International Earth Rotation and Reference 
Systems Service

Earth Orientation
Parameters

Terrestrial and Celestial
Reference
Frame

Geophysical
models for loading
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IERS = International Earth Rotation and Reference 
Systems Service
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Contact
Bundesamt für Kartographie und Geodäsie
Section G1
Richard-Strauss-Allee 11
60598 Frankfurt

Contact person:
Dr. Daniela Thaller
daniela.thaller@bkg.bund.de
www.bkg.bund.de
Tel. +49 (0) 69 6333-273

Thanks for
your attention!

GNSS


