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Forecasting the sun

Space weather rarely makes it into the evening news, yet 
increasingly the Sun’s activities are understood to impact 
life on Earth. The SWIFF project is set to establish a model 
for better space weather forecasting. 

What happens between the Sun and Earth is space weath-
er, and our knowledge about it lacks precision. Existing 
models for space weather forecasting do not create an 
adequate basis for sound and solid space weather fore-
casting. Whilst space weather is understood to impact the 
functioning of major communication systems, such as GPS 
and major electricity grids, the fundamental physics that 
drive this phenomenon still need to be further understood. 

The project SWIFF takes on this challenge. It is deter-
mined to go back to basics – that is back to physics – and 
develop an integrated framework for the modelling of 
space weather. Thus starting from the fundamental phys-
ics, the projects will develop first mathematical models 
of space weather processes. Then in a second step, SWIFF 
will proceed to develop computational algorithms target 
to the models at hand, and finally implement a common 
integrated software infrastructure 
for enhanced space weather fore-
casting. The ultimate aim of the 
project is to form the equivalent 
of what is now commonplace in 
regular meteorological models, 
yet applied in the context of space 
weather.

SWIFF will cover all aspects of the 
evolution of space weather 
from the Sun to the effects it 
has on Earth, and in doing so 
the project will be aided by 
experts from across Europe, 
who have extensive experi-
ence in supercomputing fa-
cilities, which is needed for 
space weather forecasting to 
be effective. 

The project also engages in 
extensive outreach activi-
ties aimed at raising aware-
ness about the importance 
of space weather, and has un-
dertaken to organise a space 
weather modelling school 
two years after its start in  
order to disseminate project 
findings.  

Questions & Answers

What do you want to achieve 
with this project?
SWIFF will develop mathematical 
models of the physics of space weath-
er. Based on these models, SWIFF will 
produce computational methods and 
design software to form the basis for 
space weather forecasting in Europe.

Why is this project important 
for Europe?
Europe needs to be at the forefront in 
space technology. One aspect of this 
is the ability to simulate with accura-
cy the processes developing in space 
to predict the impact on the space 
assets and on the human activities 
in space.

How does your work  
benefit European citizens?
In our competitive global economy 
the Europeans need to lead rather 
than be led in two of the most im-
portant areas of modern technology: 
high performance computing and 
space industry. SWIFF pushes forward 
the state of the art on computer mod-
els of the space environmentSWIFF will develop a physics-based simulation basis for space 

weather forecasting.

Giovanni Lapenta
is project coordinator
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c3D MHD simulation following a CME from the lower solar 
corona up to the orbit of the Earth. © SWIFF
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