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Two examples of long-term agreements

1. Center on Orbit Determination Europe (CODE)
2. Argentine German Geodetic Observatory (AGGO)
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Center on Orbit Determination Europe (CODE)

• Since 1992 the Astronomical Institute of the University of Bern (AIUB) operates the Center for Orbit 
Determination in Europe (CODE)

• It is a consortium of
o Astronomical Institute of the University of Bern (AIUB, Switzerland)
o Swiss Federal Office of Topography (swisstopo, Switzerland)
o Federal Agency for Cartography and Geodesy (BKG, Germany) 
o Ingenieurinstitut für Astronomische und Physikalische Geodäsie, TU Munich (IAPG/TUM, Germany)

• CODE is an IGS Global Analysis Center
o Consistent processing of the measurements of the operational GNSS with different latency: final, 

rapid and ultra-rapid series (latency of two weeks, 18 hours and 3 hours respectively)
o Generated on regular basis: Orbits, Earth rotation parameters, satellite and receiver clock corrections, 

station coordinates, troposphere and ionosphere models
o Reprocessing of the entire interval of IGS data  Self-consistent long time series of GNSS products
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Advantages for BKG, arrangements

• Long-term contract between BKG and AIUB
• Separate contracts for tailored developments (SLR, VLBI)

• BKG needs and uses CODE products; the operational production is guaranteed
• Participation of the BKG in CODE ensures close cooperation and exchange between scientific institutions 

and the operational users of the Bernese GNSS software. 
• Individual user concerns can be taken into account during software development.
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Argentine German Geodetic Observatory (AGGO)

A brief history, TIGO (2002 – 2014):
• Transportable Integrated Geodetic Observatory (TIGO)
• SLR, VLBI, GNSS, superconducting gravimeter, clocks
• Proposed in the late 80s by the German Research Group on Satellite Geodesy (FGS)
• Development and testing by BKG from 1992 – 1999
• After preparations for the shipment, site preparation, etc., TIGO became operational in 2002 in 

Concepción, Chile
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TIGO becomes AGGO

• Maule 8.8 Mw earthquake of 27 February, 2010
• Funds of Chilean partner institutes were reduced
• New location in La Plata, Argentina was found
• Project partners are CONICET and BKG
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Agreement BKG – CONICET: Responsibilities

BKG
• Provide and maintain instruments
• Contribute personnel resources (VLBI, SLR, Capacity Development)
• Technical assistance from Germany (VLBI, SLR, gravimetry, clocks)
CONICET
• Contribute personnel resources
• Operators for VLBI and SLR, guard
• Infrastructure (at the site, road, electricity, internet, …)
• Scientific exploitation in collaboration with BKG
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Agreement BKG – CONICET and spin-off

2013: BKG – CONICET
2019: CONICET and the Ministry of Defense  Operators
2022: BKG – CONICET for a 10 year period
2025: BKG – CONICET  VGOS Telescope (in preparation)

MOU
• 2017: BKG – CONICET – IGN (National Geographical Institute)
• 2019: BKG – CONICET – SHN  (Hydrographical Service)
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Challenges & Solutions

Challenge Solution

AGGO came with legacy instruments
• higher chances of failure
• challenging to find spare parts

Instrument modernization
• SLR shows good progress
• VGOS telescope

High import taxes 
• shipment to Chile, transportation over land 
• time consuming

Import: diplomatic channel 

AGGO located in rural environment power 
supply is an issue

Uninterrupted Power Supply (?)
Solar panels

Limited resources at BKG & CONICET for 
operations

Operators: agreement between CONICET and 
MINDEF

Patience, mutual understanding and close collaboration
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Benefits (1/2)

• GGOS: reference frame accuracy ≤ 1 mm, stability ≤ 0.1 mm/a
• To meet the GGOS requirements, 20 Core Sites are needed that are globally distributed, use modern 

technology and operate routinely 
• Requirements are not met, large data gaps Southern Hemisphere

• The global network will require three core sites, well distributed in South America
• This underlines the importance of AGGO and the relevance of modernizing the technology, which is 

ongoing
• Strategic interest

• Operation of the Galileo satellite navigation system requires, among others, regular determination of 
dUT1 with short latency

• Baseline GOW – AGGO allows in principle to do so
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Benefits (2/2)

• UN General Assembly resolution on the Global Geodetic Reference Frame (GGRF) for sustainable 
development
o Calls for commitments by Member States to improve national and global geodetic infrastructure as 

an essential means to enhance the GGRF
• The sustainable establishment of AGGO as a GGOS Core Site is part of the commitment by Argentina and 

Germany to the GGRF and its fundamental role in societal and scientific applications
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