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• GNSS for research

• ISWI scientific network : importance of synergies between
institutions and international organizations

• Capacity building in Nepal

• Capacity building in Pakistan

• On the necessity of systemic approach of the Sun Earth system



Use of GNSS for research

The ionosphere is the largest source of 
perturbations for GNSS signals

Nasa website

https://www.engadget.com/2016/02/26/scientists-plots-sea-levels-using-gps-satellites/

Sea level

Liu et al., 2006
JGR, 111, A05303

GNSS receivers are cheaper than radar, lidar
and other scientific instruments and can be
easily installed on the ground.
GNSS receivers are the most common
instruments on the globe some tens of
thousands. 3
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TEC
Total electron content



Nocquet (2012) GPS velocity field from the Euro
Mediterranean region, relative to Eurasia. Yellow
squares indicate velocities
below 1 mm/yr. The inset illustrates the westward
movement of Anatolia relative to Eurasia.

Post-processed ionospheric map of TEC
from CODE on 14/03/2015 at 15UT

ZTD values over France 
on 21/11/2018 at 14: 00UT

Zenithal Hydrostatic Delay, ZHD 

GNSS a universal tool for research and 
many applications in everyday life

Figures and references in the paperAmory-Mazaudier, C. R. Fleury, F. Masson, 
S. Gadimova, E. Anas,  Sun and Geosphere, Vol 14/1, pp. 71-79, 2019



After UNBSSI (1991-2012)
the scientific ISWI network

(ISWI : International Space Weather Initiative)

1. Distribution of scientific tools
2. Training  schools / GNSS and  Physics of the Sun Earth’s System

3. PhD => position  in the country
4. Curricula in Universities

http://www.iswi-secretariat.org



DECEMBER 2016
This workshop gave me two opportunities



FIRST OPPORTUNITY

Scientific conference at the 
University of TRIVANDRUM 

Conference organized by
Professor Narayan CHAPAGAIN



Amory-Mazaudier, C., R. Fleury, S.
Gadimova, A. Touzani (Feb.2017), Space
Weather, from the Sun to Earth, the key
role of Global Navigation Satellite
Systems, Part I : From the Sun to the
Earth, Space Weather and its effects,
Coordinates a monthly magazine on
positioning, navigation and beyond,
http://www.mycoordinates.org

Figure from http://reflexions.ulg.ac.be

SOLAR DISTURBANCES AFFECT GNSS

SECOND OPPORTUNITY : Publication in Coordinates

http://www.mycoordinates.org/


Amory-Mazaudier, C., R. Fleury, S.
Gadimova, A. Touzani (March 2017),
Space Weather from the sun to the
Earth, the key role of Global Navigation
Satellite Systems- Part II: Training on
daily global positioning system GPS data
Coordinates a monthly magazine on
positioning, navigation and beyond,
http://www.mycoordinates.org,

Nepal has an important network 
of GPS

http://www.mycoordinates.org/


Workshop on Space Weather and Upper Atmosphere Physics (WSWUAP) 
Kathmandu, Nepal, September 23 – 27, 2019 organized by the Dept. of Physics, 
Amrit Campus, Tribhuvan University, Kathmandu, Nepal and The Abdus Salam 
International Centre for Theoretical Physics (ICTP), Trieste, Italy. 



Professor Narayan CHAPAGAIN
Tribhuvan University, Amrit 
Campus, Thamel, 

Drabindra PANDIT Basudev GHIMIRE

TEAM of RESEARCH at KATHMANDOU/NEPAL

2 PhD Students of  the Institute of Science 

and Technology ,Tribhuvan University.

and Lecturers : St. Xavier's College, 

Dr. Binod ADHIKARI Lecturer and 

Research Coordinator St. Xavier's

College, Maitighar

SENIOR SCIENTISTS

Dr Rolland FLEURY
National school Telecom

Dr Christine AMORY-MAZAUDIER
Sorbonne Universités



The 2 students Drabindra Pandit 
and Basudev Ghimere

participated to wotkshop
organized by ICTP

(2018 – 2019)

First paper published
2 other papers are submitted
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Dr. Najam ABBAS NAQVI (Associate Professor)
Institute of Space Technology, Islamabad, Pakistan

Organized the colloquium  ICASE , Islamabad/Pakistan,November 2019

I was invited and during this conference the student Waqar 
YOUNAS  with whom I was already working organized a 

workshop on space weather

MASTER on GNSS
in which it is possible 

to add a space 
weather option



PhD student :Waqar YOUNAS
"Quaid-i- Azam University Islamabad, Pakistan«

Dr. Majid KHAN
Associate Professor (Tenured)
Department of Physics, Quaid-i-Azam
University, Islamabad, Pakistan.

TEAM OF RESEARCH IN PAKISTAN
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COOPERATION WITH VIETNAM

Dr  Minh LE HUY, Distinguished researcher
Institute of Geophysics, Vietnam Academy of 
Science and Technology



CAPACITY BUILDING DURING IHY and ISWI (UNBSSI)
IHY [2007-2009] : International Heliophysical Year

ISWI [2010-2012]: International Space Weather Initiative

Dr Le Huy Minh  trained 6 PhD students

Ionospheric irregularities causes
scintillations of GNSS signal



COOPERATION WITH NIGERIA

Study on the ratio O/N2 (CTIPe model)
paper in revision

Authors
Younas W., M. Khan, C. Amory-mazaudier, P. Amaechi, R fleury

Study on TEC ((IRI model)

Dr. Paul O. AMAECHI
Department of Physical Sciences,
Chrisland University
Abeokuta, Nigeria.



SPACE WEATHER IS ALSO FROM THE EARTH TO ATMOSPHERE AND IONOSPHERE

Project ARISE ; http://arise-project.eu

http://arise-project.eu/


Muhammad Arqim ADIL, Research Assistant, 
Department of GNSS, Institute of Space Technology,
Islamabad, Pakistan

On the necessity of systemic
studies



Conclusion
• Increasing in research capacity in Space weather

– Space weather requires knowledge in different disciplines (solar physics, 
magnetosphere, ionosphere, solid earth) 

– Only the research network structure makes it possible to bring together all 
the skills

– It is also of interest, for each country to develop Space Weather, to know the 
local ionosphere and improve  the use of GNSS 

• Method
– Training in workshop (ICTP, ICG)
– Schools in the countries organized by SCOSPEP; ISWI, GIRGEA in cooperation

with the scientific of the countries
– PhD
– Cursus at University

• Needs

– More GNSS receivers in some places in the world => necessity to built very
cheap GNSS receivers



conclusion


