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ICTP and BC

� The ICTP promotes Advanced 
Scientific Research in developing 
countries through schools, 
colleges, workshops and other 
training activities both at ICTP and 
in countries where such programs 
are needed. In particular the 
Aeronomy and Radiopropagation
Laboratory has been concerned 
with ionospheric research of 
interest to the European  
Navigation Satellite programs and 
GNSS ionospheric related science 
and applications for a number of 
years, involving scientists from 
developing countries particularly 
from South America and Africa.

� Boston College through the
Institute for Scientific Research 
has been involved in research 
using GNSS for ionospheric and 
space weather research. It 
provides ionospheric expertise in 
relation with navigation systems 
developed by the Federal 
Aviation Administration of the 
USA.  It has also been involved in 
international programs related to 
GNSS studies.  These studies have 
included scientists from 
developing countries from South 
America, Asia and recently from 
Africa.



Partnership genesis

� Participation of both the BC Institute for Scientific Research and the ICTP 

Aeronomy and Radiopropagation Laboratory in the meetings of the 

International SBAS – IONO Group organized mainly by the USA FAA and ESA 

(first meeting  in 1999).

� P. Doherty (BC) and S. M. Radicella (ICTP) directed the Workshop on the 

Future of Ionospheric Research for Satellite Navigation and Positioning: its 

Relevance for Developing Countries held at the ICTP in Trieste, Italy, 4-15 

December 2006.

� At the Workshop a partnership between both Institutions towards the 

development of GNSS science and technology activities in developing 

countries with particular emphasis on Africa was discussed.



Present partnership

� Cooperation between ICTP and BC for the promotion of GNSS Science and 
Technology teaching, training, research, projects and professional 
activities in developing countries with particular emphasis on Africa. 

� The types of cooperation include:

� Conducting training workshops for university lecturers/professors and 
students from African countries in the area of GNSS science and 
applications to create a knowledgeable workforce in that continent.

� Providing African universities with equipment and training elements 
to carry out research and capacity building for GNSS applications and 
science.

� Providing follow-up activities and periodic evaluation of the progress 
made in the participating universities.

� Providing opportunities for north-south and south-south international 
scientific collaboration in the field of GNSS applications in space 
physics.



First step: Satellite Navigation Science 

and Technology 

Trieste, 23 March- 9 April 2009

The sponsors

http://cdsagenda5.ictp.trieste.it/full_display.php?smr=0&ida=a08148



Lectures and hand-on training

� The main topics

� First Week:

� GPS Space and Control 

Segments

� GPS Measurements and 

Error Sources

� Precise Positioning

� High Accuracy GPS

� GPS Receiver Design

� Second Week:

�Applications:

– Autonomous GPS

– Mapping and surveying

– Precision agriculture

– Air navigation

– Atmospheric monitoring and 

mitigation

� Third Week:

�Science:

– Ionospheric effects on GNSS 

operations

– Ionospheric TEC modelling

– Ionospheric scintillations

A number of experts from USA, 

Europe and Africa gave lectures and 

hand-on training to the participants.



Participants

15 Professors from different universities of  9 countries in Africa each 

accompanied by a team of 2-3 graduate students or junior scientists.



Lectures



Hands-on activities



The first day of the Activity

The first day of the Workshop, 23 March 2009, was dedicated to illustrate and 

discuss about the development of Satellite Navigation Science and 
Technology in Africa and about the uses of these technologies in different 
areas of social and economic relevance. 

Representatives of the following  international and national organizations and 
institutions interested in satellite navigation related activities took part to the 
event of the first day of the workshop:

� Bureau of Development of Telecommunications, International Telecommunication 
Union

� ICG Secretariat, Office for Outer Space Affairs, United Nations Office at Vienna

� Human Resources Science & Technology Department, African Union Commission

� European Space Agency

� US Institute of Navigation

� US Federal Aviation Administration

� Italian Space Agency



Support to African teams

� A number of computers was donated by ICTP to several 

African research teams present at the training activity to 

facilitate scientific work in collaboration with ICTP and BC.

� A number of GPS dual frequencies receivers are going to be 

made available with support from the USA to the African 

research teams to start ionospheric research work in 

collaboration with BC and ICTP.



Planned Follow-up actions

In the framework of the BC-ICTP partnership a series of follow-up actions are planned:

� Possible coordinated and collaborative research projects on GNSS Science will be 
discussed at the IHY Africa 2009 meeting in Livingstone, Zambia, 7-12 June 2009 by 
P. Doherty  (BC) and S. M. Radicella (ICTP)

� Taking into account the large number of teams from Nigeria trained at the Trieste 
activity, a Follow-up Workshop on GNSS Science Applications is being organized in 
Abuja to be carried out in November 2009 including:

� Awareness sessions for local decision makers from different organizations

� Updating of scientific topics

� Discussion on specific scientific projects to be done in Nigeria using GNSS and 
including collaboration with BC and ICTP 

� At request of the Egyptian participants a Workshop on GNSS Science will be 
organized in Cairo in December 2009 or January 2010 that should include also 
Awareness sessions.
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