
1Víctor Cioce, 2Sonia Alves, 3Mauricio Gende

vcioce@fing.luz.edu.ve

1Universidad del Zulia (LUZ). Maracaibo, Venezuela
2Instituto Brasileiro de Geografia e Estatística (IBGE). Rio de Janeiro, Brasil
3Universidad Nacional de La Plata (UNLP). La Plata, Argentina

SIRGAS 2019 Symposium

November 11-14, 2019
Rio de Janeiro, Brazil

Operativity of the SIRGAS-CON network:
a look at the performance of SIRGAS Working Group I during the 

2015-2019 period



1. Introduction

• It was created in 1993.

• Main task: to establish in Latin America a geometric reference
frame consistent with the ITRF (International Terrestrial
Reference System).

• First achievements: SIRGAS95 (ITRF94:1995.4) and
SIRGAS2000 (ITRF2000:2000.4).

• Strategic objectives:
 To provide an accurate densification of the ITRF for Latin

America.
 To guarantee the continuous improvement of the frame

of reference.

Former Chairs

1993 a 2004:
 Melvin Hoyer (Venezuela)

2004 a 2007:
 Claudio Brunini (Argentina)

2007 a 2008:
 Sonia Alves Costa (Brasil)

2008 a 2015:
 M. Virginia Mackern (Argentina)

2015 a 2019:
 Víctor Cioce (Venezuela)
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SIRGAS
(Sistema de Referencia Geocéntrico para las Américas)

Working Group I
(Reference System)

Working Group II
(National Level)

Working Group III
(Vertical Datum)



2. The SIRGAS realizations

SIRGAS95
(passive network, 58 GPS 

stations, given in ITRF94:1995.4)

SIRGAS2000
(passive network, 184 GPS stations, 

given in ITRF2000:2000.0)

SIRGAS-CON
(411 GNSS stations)

• The SIRGAS network grew up in a progresive way:

 Distribution and number of stations
 Ocupation mode, from passive network to continuous one
 Type of observations, from GPS to GNSS
 Network purposes and products

a Working Group
reorganization was done
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Working Group I (WGI) responsabilities:

 Maintenance of the reference frame throught SIRGAS-CON.
 Capacity building related to the reference system/frame.
 Optimal exploitation of the SIRGAS-CON observational

infrastructure.

3. The SIRGAS Working Group I (Reference System)
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National Data Centres
Processing Centres
Combination Centres
Atmospheric Analysis Centres



4. The SIRGAS-Continuously Operating Network: SIRGAS-CON

SIRGAS-CON
(SIRGAS-Continuously Operating Network)

www.sirgas.org

• It is composed by 411 GNSS stations.

• Its data is given by gubernamental, academics and
research entities.

• It is processed every week by the SIRGAS Analysis
Centres:
 Core (continental array) by the IGS-RNAAC-SIR1,

i.e. DGFI-TUM2

 National densifications by the Local Centres

• Two Combination Centres offer solutions aligned to
the ITRF  IBGE y DGFI-TUM

• Products:  loosely constrained solutions
 adjusted solutions
multi-year solutions

1IGS Regional Network Associate Analysis Centre for SIRGAS
2Deutsches Geodätisches Forschungsinstitut der Technischen Universität München 5



4. The SIRGAS-Continuously Operating Network: SIRGAS-CON

• The network growing has been stable during 2015-2019 period.

94 new stations in
4 years

the network solutions
include only a 90% of the

SIRGAS-CON stations

• Each stations in included in every individual solution generated
by the Processing Centres.

• Three recent changes in the stations distributions took place
because of:
 Stop processing operation at (Costa Rica), december 2018
 Stop processing operation at LUZ (Venezuela), february

2019
 Becoming of USC (Chile) as processing centre, september

2019

10% of the
stations are not

operating
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about the continuos operation

 Are the station really being used?

 How many stations do we really
need?

 Do we really have the technical and
logistics capacities for processing
more stations?

 Do the stations really fulfill the
GGRF conditions?

the new SIRGAS-WGI have to answer
to this questions…
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4. The SIRGAS-Continuously Operating Network: SIRGAS-CON



4. La red SIRGAS de operación continua: SIRGAS-CON

 provides and accurate and stable reference
frame, accessible at global, regional and
local level

 guarantees the compatibility for the
acquisition and treatment of geoespatial
information

 contributes with an effective
implementation of the GGRF in Latin
America

 defines a observational base for studying
Earth System phenomena

SIRGAS-CON

processing on a weekly interval
(strongly necessary in Latin America)

only possible thanks to the collaborative
working and capacities building

WGI activities are focus to ensure the
network operativity

starting point: the key products of the
SIRGAS-CON processing, i.e. weekly and
multi-year solutions

SIRGAS-CON 
has a long-term stability and 

homogeneous consistency







• However, since 1996 to 2019 (and beyond!):
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5. SIRGAS-CON stability and consistency: 2015 to 2019

2016-2017

N,E = ±
U = ±

0.91 mm
2.77 mm

2015-2016

N,E = ±
U = ±

1.05 mm
4.75 mm

2017-2018

N,E = ±
U = ±

0.91 mm
2.62 mm

SIRGAS-CON general accuracy: 2015 to 2018
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SIRGAS-CON general accuracy 2018 to 2019

• The individual solutions agree with the
quality criteria for the SIRGAS-CON
processing.

• Internal and external consistency is
evaluated for every individual
contribution, and the same for the
combined solution.

• For obtaining accurate solutions, the
optimal performance of the Processing
Centres is fundamental

the Processing Centres 
performance has been successful

RMS = 1.65 mm

Stations assigned to the Processing Centres

RMS of the individual solutions after aligning to 
the reference frame
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5. SIRGAS-CON stability and consistency: 2015 to 2019



5. SIRGAS-CON stability and consistency: 2015 to 2019

RMS de la comparación entre soluciones de los 
centros de combinación (IBG y DGF)

• Both Combination Centres offer similars results after the SIRGAS-CON processing and adjustmet
 a quality control is done for every step of the estimation process
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5. SIRGAS-CON stability and consistency: 2015 to 2019

Residuals with respect to the IGS weekly solution:

Residuals with respect to the SIRGAS-CON weekly solution:

N = ± 1.04 mm; E = ± 1.17 mm; U = ± 3.19 mm

N = ± 1.04 mm; E = ± 0.93 mm; U = ± 2.69 mm

accuracy of the
determinations

± 0.91 mm
± 2.94 mm

SIRGAS-CON keeps
its accuracy!
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6. Training and publications

• The training activities and goals
divulgation are very important for
the SIRGAS-WGI.

• Two courses were taught for the
appropiate management of the
Processing Centres:
 Universidad de Santiago de

Chile (2018).
 Instituto Geográfico Militar de

Ecuador (2019).

• Main aspects related to SIRGAS
and specially with SIRGAS-CON
were demonstrated in proper
spaces (papers, meetings, and so).

http://www.sirgas.org/es/publications
http://www.sirgas.org/es/presentations
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7. Closing remarks

• The current rol of the geodesy for Latin America (and the World) demands and highly
accurate reference frame, SIRGAS is who provides the ITRF densification in this región.

• SIRGAS-CON not only represent such densification, also it supports a wide variety of
aplications in geosciences.

• The Working Group I (Reference System) ensures that SIRGAS-CON holds its quality
standard, i.e. ± 1 mm in horizontal postion and ± 3 mm in vertical.

• The collaboration and group working are key elements for the maintenance of the
continental reference frame  thanks and congratulations to all institutions and human
resources involved for keep going in SIRGAS.

• Two open questions:

Closing remarks (some reflections)…

What is there left to do?
Where must go the SIRGAS-WGI?
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Por su atención…

…muito obrigado!      

http://www.sirgas.org


