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UPDATE ON THE AFRICAN OUTREACH PROGRAM

Workshop on Space Weather 
Effects on GNSS Operations
Patricia Doherty
Boston College

The Institute of Navigation’s Satellite 
Division once again sponsored and 

participated in an outreach workshop to 
promote the use of GNSS in developing 
nations. The latest workshop was held 
from May 22 to June 2 at the Interna-
tional Centre for Theoretical Physics 
(ICTP) in Trieste, Italy. 

The outreach program was formally 
initiated in 2009 to provide GNSS edu-
cation at the university level for scientists, 
engineers, and students in Africa. The 
goals were to build a knowledgeable 
GNSS African workshop, encourage the 
use of GNSS for societal and economic 
benefits, build GNSS infrastructure, 
establish research studies using GNSS in 
Africa, and establish international scien-
tific collaborations. 

Held annually, the series of workshops 
together with supporting activities have 
demonstrated progress in attaining these 
goals. Our measure of success has been 
the number of papers published by Af-
rican scientists in peer-reviewed journals 
that have included the use of GNSS for 
space science exploration together with 
the number of new Ph.D. degrees granted 
to African scientists who used GNSS 
in their research efforts. The workshop 
series was designed, and continues to be 
convened, by Patricia Doherty, ION past 
president and Boston College staff mem-
ber, and Sandro Radicella and Bruno 
Nava of the Abdus Salam International 

Centre for Theoretical Physics in Trieste, 
Italy.

Although the outreach program origi-
nally focused on scientists, engineers, and 
students from the developing countries 
of Africa, the most recent workshop 
branched out farther to developing 
nations around the world — but still 
with a concentrated focus on African 
nations. The 2017 workshop supported 
approximately 40 participants from 24 
countries, including Argentina, Bosnia 
and Herzegovina, Brazil, Cote d’Ivoire, 
Egypt, Ethiopia, India, Indonesia, Malay-
sia, Nigeria, Peoples Republic of China, 
Peru, Republic of Cameroon, Rwanda, 
Uganda, and Ukraine. 

A very interesting aspect of the par-
ticipants this year was the large number 
of women attendees, a figure that has 
increased every year. This year, nearly half 
of the participants were women.

ION Members’ Participation
One reason for the success of the out-
reach program is the lecturers who gener-
ously share their time, their knowledge, 
and their zeal for GNSS to teach at the 
workshop. Since the inception of the 
program, The Institute of Navigation has 
sponsored the cost of travel for a num-
ber of ION experts to participate in the 
workshop. Because each workshop has a 
specific focus, various ION experts are 
asked to support the workshop based on 

their background and availability. 
ION experts who have supported the 

GNSS workshop include Dr. John Raquet, 
Dr. Jade Morton, Dr. Anthea Coster, Dr. 
Keith Groves, Dr. Endawoke Yizengaw and 
Patricia Doherty. Other GNSS experts from 
Europe and Africa have joined the ION 
members to carry out the full program. 
Together with the international partici-
pants, this group contributed to a successful 
international event supporting scientific 
exploration using GNSS and social under-
standing with far-reaching benefits.

The focus for this year’s workshop was 
Space Weather Effects on GNSS Opera-
tions. The lectures were designed to give 
both theoretical and practical training 
on the physics of space weather and its 
effects on GNSS. Topics addressed in the 
workshop included general Introductions 
to GNSS, GNSS Errors, Differential 
GNSS, Ionospheric Calculations Using 
GNSS, Introduction to GNSS Receivers, 
Ionospheric and Space Weather Moni-
toring Using GNSS and other Sensors, 
Space Weather, Space Weather Effects on 
GNSS and on SBAS and GBAS Systems, 
and Equatorial Electrodynamics, Scintil-
lation, and Other Ionospheric Irregulari-
ties. The students also worked on group 
projects in which various space weather 
events were studied using GNSS.

By all accounts this workshop was a 
great success! Class presentations were 
dynamic and easily understood by the 
students while lecturers and students 
shared many open discussions.  Lecturers 
commented that this group of students 
was very attentive and learned quickly, as 
became apparent when the students pre-
sented the results of their group projects 
on the last day of the workshop. At least a 
couple of their presentations were worthy 
of the beginnings of a scientific paper. 

From a scientific point of view, we are 
seeing this as a growing interest in the 
acceptance and use of GNSS in academic 
and research programs on space environ-
ment studies and applications in Africa 
and other developing nations. 

The convenors gratefully thank our 
sponsors including the Institute of Navi-
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gation (ION) Satellite Division, the 
International Committee on GNSS 
(ICG), Boston College (BC), and the 
Abdus Salam International Centre for 
Theoretical Physics for their continu-
ous and generous sponsorship of this 
outreach program. 

What Does the Future Hold? 
The conveners have planned another 
workshop to be held from April 23 
to May 4, 2018 — once again at the 
ICTP in Trieste. Given the level of interest in the 2017 workshop, we will 
continue the theme of Space Weather Effects on GNSS Operations at Low 
Latitudes. 

The conveners also intend to invite participation from additional agencies 
for financial support. For the 2017 workshop, we had nearly 200 applica-
tions but were limited to financial support for 40 participants. There is ap-
parent interest from around the world to learn more about GNSS, and this 
workshop series is both contributing and responding to this demand. 

The 2018 workshop will also be the 10th workshop held in support of 
this outreach program. As we celebrate a decade of successful workshops, we 
intend to make this a larger and more successful event featuring some of the 
success stories and research of our early participants. 
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