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Introduction 
 
This report summarizes the main activities related to the IAG action plans, developed during 
the 2011 – 2013 in Latin America and the Caribbean (§1), Africa (§2), and Asia (§3). Many 
persons and institutions have contributed to them; the authors apologize in advance for credits 
that may have been inadvertently omitted in this report. 
 
1. Latin America and the Caribbean 
 
Most of the activities developed in this region can be encompassed in two major areas: refer-
ence frames and gravity field: the former have been coordinated by the SC 1.3b (Reference 
Frames for Central and South America), and are summarized in §1.1; while the later have 
been coordinated by the SC 2.4b (Geoid and Gravity Field in South America), and are sum-
marized in §1.2. Other activities developed in the region are summarized in §1.3. 
 
1.1. Reference Frames 
 
More than 50 nonprofit institutions in 19 countries contribute to the maintenance and expan-
sion of a continental-wide reference frame, as a densification of the ITRF. The task is per-
formed in two levels: i) continental: trough a continuously operational network of GNSS 
receivers (shortly indentified as ‘SIRGAS-CON’), which includes ~300 stations (59 of which 
belong to the IGS); and ii) national: by means of national densifications of SIRGAS-CON, 
composed by passive and active stations. SIRGAS-CON data are produced, archived and pro-
cessed in disaggregated manner by 10 data centres, 10 processing centres and 2 combination 
centres, under the responsibility of the national cartographic agencies of Argentina, Brazil, 
Colombia, Chile, Ecuador, Mexico, and Uruguay; the universities of Cuyo (Argentina), and El 
Zulia (Venezuela); and the Deutsches Geodätisches Forschungsinstitut (Germany). Data pro-
duction, archiving and processing follow the IGS standards; presently the centres are adapting 
their computation procedures to the new standards released by the IGS for the reprocessing 
campaign 2.  
 
Efforts have been continued for establishing a gravity field-related vertical reference system 
in the region, in accordance to the IAG WG0.1.1 on Vertical Datum Standardization. They 
have been focussed on collecting and validating the levelling, gravity and macrographs data-
base of the different countries (including the transcription of old notebooks to digital records); 
and on the connection of the levelling networks and tide gauges of the different countries 
among them and with SIRGAS. A great advance toward the continental adjustment of geo-
potential numbers have been recently achieved with the realization of the ‘SIRGAS Work-
shop on Vertical Networks Unification’, carried out in December 2012, in Río de Janeiro 
(Brazil), with the local support of the Instituto Brasileiro de Geografia e Estatística (IBGE), 
and economical support from the IUGG and the PAIGH. 
 
1.2. Geoid and Gravity Field 
 
The coverage of the gravity data over South America was significantly improved, so that ~106 
gravity stations are presently available for computing the geoid. Orthometric heights for the 
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recent surveys have been derived from geodetic height using EGM2008 restricted to degree 
and order 150. LaCoste&Romberg and/or CG5 gravity meters and dual-frequency GNSS 
receivers have been used for establishing: 504 new stations in Argentina; 11,941 in Brazil; 
543 in Ecuador; and 771 in Paraguay. 
 
A project for establishing an Earth tide model is being developed under the leadership of the 
Polytechnic School of the University of São Paulo (Brazil). It aims at establishing 5 well 
distributed stations in Brazil, one for long term measurements in Manaus, Amazon, and the 
others for one year operation in different places. The first phase of the project is intended to 
determine a preliminary model for the Earth tide in São Paulo state. A fundamental gravity 
network will be established in Brazil with A-10 absolute gravity meter. It will be used as 
reference for densification measurements, as well as for controlling de drift of the gravity 
meters.  
 
1.3. Other activities 

 
- During the period 2011-2013 the Fundamental Geodetic Observatory TIGO contributed to 

the following International Services: IVS, ILRS, IGS, IGFS, IERS, and Time Section of 
BIPM. Unfortunately the support of the cooperative project by the Chilean main partner 
Universidad de Concepción stopped by the end of 2011. Since then the operation of TIGO 
was assured temporarily by an increased funding of Germany. In parallel to the ongoing 
operation of TIGO a new partner was searched. The Argentina CONICET will be the new 
partner for TIGO, which will be moved consequently from Concepcion-Chile to La Plata-
Argentina during 2014. 

- Modelling nonlinear temporal changes in the SIRGAS reference stations; 
- Expanding SIRGAS capabilities for real time GNSS positioning; 
- Monitoring the ionosphere and troposphere in the CAR/SAM regions with GNSS; 
- Exploring the usefulness of GLONASS for the SIRGAS realization; 
- Organizing and developing capacity building activities; regarding this topic, it is worth 

mentioning the IAG-PAIGH-SIRGAS Schools held by the Universidad Nacional of Costa 
Rica, in 2011; and by the Universidad de Concepción and the IGM of Chile, in 2012; 
which have been attended by ~100 participants (on average) from almost all Latin 
American and some Caribbean countries. 

- Outreach through focused symposia, conference, lectures and articles; scientists from the 
region has been active in the following bodies: IAG SC 1.3b, IAG SC 2.4b, IAG ICP 1.2; 
IAG WG on Dense Regional Velocity Fields; GGOS WG on Vertical Datum Standardiza-
tion; IAG WG on Deformation Models in Reference Frames, ONU International Commit-
tee on GNSS; and SIRGAS WG of the PAIGH Commission of Cartography. In addition, 
26 contributions have been presented in international meetings and 20 articles have been 
published in peer-reviewed literature. 
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2. Africa 
 
IAG related activities in Africa are largely focused on the establishment and maintenance of a 
uniform reference frame for the continent under SC 1.3d: Africa with little activity taking 
place under the auspices of SC 2.4d: Gravity and Geoid in Africa. 
 
2.1 Reference Frame 
 
The major activity within Africa in relation to the activities of Commission 1 Reference 
Frames and in particular SC 1.3d Africa is the establishment of a network of permanent 
GNSS base stations in support of an effort to unify the reference frames in Africa. The project 
is known as the Africa Reference Frame project (AFREF) and has the support of the United 
Nations Committee for Development Information, Science and Technology (CODIST).  
The three major objectives of AFREF are to: 
– Define the continental reference system of Africa. Establish and maintain a unified geo-

detic reference network as the fundamental basis for the national 3-d reference networks 
fully consistent and homogeneous with the global reference frame of the ITRF; 

– Establish continuous, permanent GPS stations such that each nation or each user has free 
access to, and is at most 500km from, such stations; and  

– Assist in establishing in-country expertise for implementation, operations, processing and 
analyses of modern geodetic techniques, primarily GPS.  

 
In pursuance of these objectives, permanent GNSS base stations are being set-up through 
most of Africa. Approximately 70 stations have been installed and an Operational Data Centre 
has been installed to download and archive data from these stations. On average, 40 stations 
provide data daily albeit not always the same 40.  
 
The stations have been installed by a variety of agencies, organizations and projects such as 
the Africa Array (seismology), AMMA-GPS (meteorology) and SCINDA (ionosphere) 
projects.  
 
A two week period was identified in Dec 2012 during which data from an average of 50 
stations were downloaded per day. This data, together with a further 50 global stations, was 
processed by 5 processing centres and combined by the IGN, Paris to provide a set of static 
co-ordinates based on ITRF to be used for everyday surveying and mapping operations.  
 
The five processing centres were: 
– Ardhi Univesity, Tanzania / University of Purdue, USA 
– Centre for Geodesy and Geodynamics, Nigeria 
– Hartebeesthoek Radio Astronomy Observatory, South Africa 
– Surveying and Mapping Division, Ministry of Lands, Tanzania 
– University of Beira Interior, Portugal 

 
The second phase will be routine processing of the network to provide a velocity field.  
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Figure 1. Stations for which data is archived in the AFREF ODC as at 4 January 2013. The lack of freely avail-
able CORS data in the area from Angola through Central Africa, Sudan and Sahara and North African countries 
is of concern.  
 
 
2.2 Geoid and Gravity Field 
 
Estimates of the gravity field and geoid have been undertaken at the national level in Algeria 
and Khartoum State and Sudan while a Digital Height Model for Egypt has been established 
using SRTM and ASTER-GDEM data. An update of the South African geoid model 
SAGEOID 2010 was investigated in 2012 but found not necessary for practical applications.  
 
A two year collaborative project between IAG and IASPEI was accepted by the IUGG which 
will entail the acquisition of gravity data for Africa in preparation for the computing of an 
African geoid. Furthermore, investigations of geopotential models at the continental scale 
have been undertaken by Abd-Elmotaal and others using GRACE/GOCE global potential 
models, ship borne gravity data and interpolated gravity data in areas of sparse gravity 
measurements. 
 
More details are available in the Sub-Commission 2.4d: Gravity and Geoid in Africa report. 

 



Report of the International Association of Geodesy 2011-2013 ─ Travaux de l’Association Internationale de Géodésie 2011-2013 

5 
 

2.3 Other activities 
 
Workshops on the establishment and processing of permanent GNSS stations and networks 
are held annually at the Regional Centre for Mapping of Resources for Development in 
Nairobi, Kenya. Partially as a result of these workshops, a number of countries have com-
menced with the establishment of in-country CORS networks.  
 
 
3. Asia and the Pacific 
 
(The following report is extracted from a report of WG1: Geodesy Technologies and Appli-
cations of the Permanent Committee on Geographic Information System Infrastructure for 
Asia and the Pacific (PCGIAP) presented at the 19th United Nations Regional Cartographic 
Conference for Asia and the Pacific in November 2012)  
 
The Asia-Pacific region is very active tectonically and is a region in which frequent earth-
quakes and other geo-activity. The region is susceptible to much gradual to sudden plate 
motion and deformation very often with fatal results. The region thus creates many challenges 
for geometrical and physical geodesists. 

 
3.1 Reference Frame. 
 
In order to address the linear and non-linear effects of plate motions in the region, the Asia-
Pacific Reference Frame (APREF) project was set up and a call for participation was released 
in March 2010 with the following main objectives to: 
– Create and maintain an accurate and densely realised geodetic framework based on 

continuous GNSS data; 
– Develop the APREF Permanent Network in close co-operation the IGS as a contribution to 

the ITRF; and 
– Establish a dense velocity field model for the region for scientific applications. 

 
Up to November 2012, GNSS data from a network of approximately 420 CORS, is being 
contributed by 28 countries and used by three Analysis Centres for processing. 

 
3.2 Other Activities 
 
WG1 of PCGIAP reported on an analysis of observations and geodetic effects of the two 
major earthquakes in New Zealand (South Island) 22 February 2011 and Japan (Tohoku-Oki) 
11 March 2011. 


