
William Martínez
President of SIRGAS WG II Geocentric Datum
Instituto Geográfico Agustín Codazzi - Colombia

The Geocentric Reference System for the 
Americas SIRGAS: an advancing example of 

cooperation based on GNSS

20th UN/IAF Workshop on
“GNSS Applications for Human Benefit and Development”

Prague, Czech Republic, 24 to 25 September 2010

Claudio Brunini
President of SIRGAS
Universidad  Nacional de La Plata - Argentina

Laura Sánchez
Vice-President of SIRGAS
Deutsches Geodätisches Forschungsinstitut, Germany

Hermann Drewes
IAG Representative and Scientific Advisor of SIRGAS
Deutsches Geodätisches Forschungsinstitut, Germany

María Virginia Mackern
President of SIRGAS GT I Reference System
Universidad Nacional del Cuyo  - Argentina



Contents

• SIRGAS meanings
• Review
• Structure
• Definition
• Realizations
• Processing
• Velocities
• Time series
• National densifications
• Ionospheric maps for SIRGAS
• Capacity building



SIRGAS means…

Geodesy:
As the science of accurately measure and understand three
fundamental properties of Earth: its geometric shape, its
orientation in space, and its gravity field; and the changes of
these properties with time (Precise Geodetic Infrastructure: National
Requirements for a Shared Resource, 2010).
The science for measuring changes in the Earth
System.

http://www.esa.int/esaLP/LPgoce.html

http://geodesy.hartrao.ac.za/

http://www.igp.ethz.ch/geometh/

SIRGAS provides the core data for the Americas Geospatial Data Infrastructure (Mackern, 2010)



SIRGAS means… 
Geodetic infrastructure and 
observing systems:
As the set of human and 
technical resources 
devoted to the long-term 
definition, maintenance and 
modernization of a 
multipurpose continental 
network, which is a regional 
densification (realization) of 
the global International 
Terrestrial Reference 
Frame (ITRF). Systems can 
be set as components of 
the Infrastructure, oriented 
to the monitoring and study 
of different phenomena 
occurring in Earth System. 

• “Global patterns of tectonic deformation
• Global patterns of all types of height changes
• Deformation due to the mass transfer between 

solid Earth, atmosphere, and hydrosphere 
including ice;

• Quantification of angular momentum exchange 
and mass transfer”

(Drewes, 2005)

http://www.agu.org/http://ggos.gfz-potsdam.de/



SIRGAS means…
• Earth sciences. As the contribution of geodetic 

science and techniques to the family of Earth 
sciences by sharing data, providing services and
generating information that combined with those 
provided by different sources lead to a better 
comprehension of Earth.  

http://images.intellicast.com

http://www.radiiosantafe.com

•Geodesy is able to measure several effects of 
geodynamic and global change processes, 
including the whole cycle of the water.
•A complete understanding of those processes 
will require very precise and stable time series of 
data acquired over many years.
•Measurements and satellite orbits must be tied 
to a Terrestrial Reference Frame (TRF) that 
supports millimeter-level accuracy and ensures 
stability over decades.
•Changes must be continuously monitored with 
mm/year-level accuracy. (Brunini, 2005)
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SIRGAS means… 
• Social benefits. As a practical application focused on solving problems derived

from natural hazards, global change and the social evolution itself. It is related
to all the elements, variables and processes that can be located by
geopositioning. This covers, by far, the most of the human activities and their
relation with the environment.

Geographic 
Names
Census
Addresses
Structures
Parcels
Land Cover
Boundaries
Transportation
Hydrography
Elevation
Orthoimagery
Geodesy

http://www.techlines.ky.gov/
http://cast.uark.edu/home/research/geomatics.html



Review
• Established in1993

• Sponsored by  the International 
Association of Geodesy (IAG), Pan 
American Institute of Geography and 
History (PAIGH) and National 
Geospatial-Intelligenece Agency  
NGA (former DMA).

• At that time, efforts were made to 
integrate national reference systems
in South America

• GNSS based positioning turned into 
the primary tool for Geodesy and let 
the definition of global geodetic 
networks (ITRF).

http://www.horcis.com



Structure



Definition
• SIRGAS as a reference system is defined 

identical with the International Terrestrial 
Reference System (ITRS) 

• SIRGAS as a reference frame is a regional 
densification of the International Terrestrial 
Reference Frame (ITRF)

(a) The International Terrestrial Reference System (ITRS)
(b) The International Terrestrial Reference Frame (ITRF) visualized as a 

distributed set of ground control stations (represented by red points)

http://www.kartografie.nl



Realizations
• SIRGAS 1995: Refers to 

ITRF94, epoch 1995.4.High-
precision GPS network of 58 
points distributed over South 
America.

• SIRGAS 2000: The second 
realization. Includes 184 GPS 
stations and refers to ITRF 
2000, epoch 2000.4



Realizations
SIRGAS-CON: SIRGAS CONTINUOUSLY OPERATING 
NETWORK.

• It is composed by more than 200 permanently operating GNSS 
sites, 48 of them from the global IGS network.

• SIRGAS-CON coordinates are weekly computed by the 
SIRGAS processing and combinations centers.

• The final coordinates and velocities are provided by the IGS 
Regional Network Associate Analysis Centre for SIRGAS (IGS-
RNAAC-SIR) at DGFI Deutsches Geodätisches 
Forschungsinstitut,Munich, Germany).

• Multi annual solutions give the kinematics of the network with 
accuracies better than 1 mm in position and 1 mm/yr in 
velocities.

• The coordinates of the multi annual solutions refer to a 
specified epoch, e.g. the solution SIR09P01 refers to IGS05, 
epoch 2005.0.



Processing

The goal is that each country processes 
its own stations following the SIRGAS 

processing guidelines, which are defined 
in accordance with the IERS and IGS 
standards and conventions (Sánchez, 

2009)
.



Processing / combination centres



Velocities

The Position and Velocity 
Solution SIR09P01 of the
IGS Regional Network Associate 
Analysis Centre for SIRGAS
(IGS RNAAC SIR) Seemüller et 
al.

Velocity Model for South 
America and the 
Caribbean (VEMOS2009) 
referred to the ITRF2005 
(Drewes and Heidbach 
2009).



Time series



Time series



Time series



Time series



Time series



National densifications
At present, SIRGAS is the reference 
fame in 16 countries that have 
implemented national networks with a 
growing number of 230 GNSS 
continuous stations and 2800 passive 
stations.

Strategy:

i) establishment of a first order GNSS 
national network (with passive or 
continuously observing stations),

ii) determination of transformation
parameters between the old geodetic 
datums and SIRGAS, and

iii) adoption of SIRGAS as official 
frame in each country. 



Ionospheric Maps for SIRGAS

• Ionosphere over Central and South America 
presents challenging problems for aeronomers.

• Since July 2006, SIRGAS operates an 
Ionospheric Analysis Center under the 
responsibility of La Plata National University, 
Argentina.

• Hourly regional maps of vTEC are computed 
and delivered to the community.

• They have been used for:  
– validation of the International Reference 

Ionosphere (IRI);
– improvement positioning with single-

frequency GNSS receivers;
– feasibility studies for a SBAS in the region 

(supported by the International Civil 
Aviation Organization - ICAO).



Capacity building
• SIRGAS is driving a powerful 

capacity building process in the 
Americas:

• Eight Analysis Centres were 
installed during the last four years 
in Latin American institutions.

• The “SIRGAS Schools in 
Reference Systems”, intended to 
provide the theoretical 
background; and the “Training
Courses for Analysis Centers”,
intended to provide the practical 
skills.

• The next SIRGAS School will be 
held from November 8 – 10 2010, 
in Lima (Perú).



www.sirgas.org

Thank you, very much.


