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SIRGAS - Main objectives /chronology
22 members

1993 1995/1997 1998 2000/2001 2008 2019 2020

Establish a 
geocentric reference 
frame as ITRF 
densification in 
South America

Geocentric 
Reference System 
for South America: 
SIRGAS95 [54 
stations, ITRF94, 
1995.4]

Connect the existing 
height systems to 
the ITRF,  and 
establish a unified 
height system -IHRF

Geocentric 
Reference 
System for 
the Americas: 
SIRGAS2000 
[184 stations, 
ITRF2000, 
2000.4] 

Establishment 
of SIRGAS 
Network
and Analysis
Centers 

Establish a unified 
physical reference 
frame for 
gravimetry, 
physical heights, 
and geoid

GRFA WG –Geodetic 
Reference Frame for 
the Americas
UN-GGIM:Americas



GRFA WG ToR (approved sept. 2020)

General Objectives

• 1.1.1. To support the Nations of the Americas in response to the United Nations General Assembly 

Resolution entitled “A Global Geodetic Reference Frame for Sustainable Development” (A/RES/69/266) 

under the recommendations of the United Nations Global Geospatial Information Management (UN-GGIM) 

Subcommittee on Geodesy (UN-GGIM SCoG), and the scientific guidelines issued by the International 

Association of Geodesy (IAG  and Geocentric Reference System for the Americas (SIRGAS).

• 1.1.2. To coordinate and assist Member States’ efforts to ensure the sustainability and enhancement of 

the GRFA, as a crucial enabler of spatial data interoperability, disaster risk mitigation, and sustainable 

development.

• 1.1.3. The Working Group will be called the Geodetic Reference Frame for the Americas (GRFA) Working 

Group of the Regional Committee of United Nations on Global Geospatial Information Management for the 

Americas (UN-GGIM: Americas) and abbreviated to only GRFA Working Group. 



Geodetic Infrastructure
GNSS CORS Networks
GNSS Data Centers
GNSS Analysis Centers

Argentina RAMSAC

Bolivia MARGEN

Brasil RBMC

Chile IGS, CSN, CAPES

Colombia MAGNA-ECO

Costa Rica RGNA-CR

Ecuador REGME

México RGNA

Panamá Panama-CORS

Perú REGPMOC

Uruguay REGNA-ROU



SIRGAS Reference Network - Geodetic Infrastructure
To establish a regional densification of the International Terrestrial Reference Frame - ITRF
Analysis Centers: maintain and to ensure the long-term stability of the SIRGAS reference frame

• GNSS data from 493 Stations

• Analysis

− Ten GNSS analysis centres

− Two GNSS combination centres

− One analysis centre for the Neutral 

Atmosphere

• Products

− Combined tropospheric Zenith Path 

Delays (hourly sampling rate)

− Weekly station positions aligned to 

the IGS reference frame – IGb14

− Cumulative solutions (station 

velocities, time series, post-seismic 

functions)

− Velocity models VEMOS



Geodetic Infrastructure : Physical heights and Geoid modelling

• Objectives:

• To provide a reference standard for the precise 

determination of physical heights establishing a 

regional densification of International Height 

Reference Frame – IHRF;

• To provide precise regional/national geoid 

models to support GNSS/levelling applications 

with high reliability

• To provide a reference standard for  terrestrial 

gravimetry establishing a regional reference 

network of absolute gravity stations (as a 

densification of the future International 

Terrestrial Gravity Reference Frame – ITGRF)



Online survey about geodetic capacity of each Member State

● Geodetic Capacity Development
Survey to assess the competency
level of the Member States and
their training and education
necessities (until august 2022)

● Information about online and real
time services, as well as, CORS
networks

● Inventory:

https://sirgas.ipgh.org/en/nation
al-densifications/

• Antigua and Barbuda
• Bahamas
• Barbados
• Belize
• Cuba
• Dominica
• Dominican Republic
• Grenada
• Guyana
• Haiti
• Paraguay
• St Lucia
• St. Vincent and the 

Grenadines
• St. Kitts and Nevis
• Trinidad and Tobago

https://sirgas.ipgh.org/en/national-densifications/


Free Web Services, online GNSS post-processing
Coordinates in the official reference frame

✓ PPP-AR (Argentina) 

https://www.ign.gob.ar/ppp/auth/login

✓ IBGE-PPP (Brasil) 

http://www.ppp.ibge.gov.br/ppp.htm

✓ OPUS (Estados Unidos) 

https://www.ngs.noaa.gov/OPUS/

✓ CSRS-PPP (Canadá) 

https://webapp.geod.nrcan.gc.ca/geod/tools-

outils/ppp.php

https://www.ign.gob.ar/ppp/auth/login
http://www.ppp.ibge.gov.br/ppp.htm
https://www.ngs.noaa.gov/OPUS/
https://webapp.geod.nrcan.gc.ca/geod/tools-outils/ppp.php


SIGEF - Sistema de Gestão Fundiária 

(Land Management System)

Geospatial information interoperability for the societal benefits

Land Reform

✔ Brazilian Territorial Area 8.515.767,049 km2

✔ INCRA (Instituto Nacional de Colonização and

Reforma Agrária) - National Cadastre for Rural 

Properties

✔ IBGE responsibility: Brazilian Geodetic System

✔ Law 10267/01 – Federal law that obly all owner

of a rural property provide a georeferenced

planta(scretch) when any prodedure related to

notariat must be done. 

✔ The georeferencing must be connected to

Brazilian Geodetic System.  

Private certified

Public certified

Certified Properties

2004 to 2021

n° of properties: 753681

3.410.424,00 km²



Recent training and capacity building

Frequent on-line workshops, webinars

− 6 in 2020

− 4 in 2021

− 10 in 2022 

Back to face-to-face…

• Determination of precise geodetic reference frames 
using the scientific software for GNSS processing 
GAMIT-GLOBK, Costa Rica, July 2022



Technology pushes Geodesy towards "Global Sense!"
Heterogeneous knowledge, experience, resources and

infrastructure

We need to build on...

✔ Policies, Standards and Conventions (laws, normative acts)

✔ Capacity building and training under a strong cooperation&collaboration

between countries and SIRGAS;

✔ Clear and simple communication/outreach about geodesy and the

importance of geospatial information interoperability and geodetic

infrastructure;

✔ Better geodetic infrastructures: Geodetic Observatories, National CORS 

Networks;

✔ Geodetic Data Sharing for reliable models, products and services.

Today's scenario in the Americas and Caribbean
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