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Front-page: The pieces of the puzzle on Sun and Space Weather were fit together during many gatherings, such as during 

seminars in the meeting rooms of the RMI, BISA and ROB, in the packed conference rooms of the Coronal Loops 

workshop and the 10th European Space Weather Week, and during the Open Door. In the background an SDO/AIA image 

from early December 2013, when the solar cycle was going through a new period of enhanced solar activity.  
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Preface 
 

Dear reader, 

Over the past few years, the Solar-Terrestrial Centre of Excellence has 
grown into a European and worldwide reference in the various sub-
disciplines of solar-terrestrial physics. The expertise of the 3 participating 
institutes, combined into one multidisciplinary research  frame, has indeed 
brought us enough critical mass to ignite a chain reaction towards ever 
deepening excellence. 
 
In your hands, you hold the STCE Annual Report 2013. Successful research is 
often the result of sustained effort during many years. As in previous years, 
we have therefore chosen not to provide you an encyclopedic overview of 

all ongoing STCE activities, but instead only highlight what was particularly remarkable at the STCE in 
2013. As you will see, even this selection of top stories fills an entire booklet. We hope you enjoy this 
ȅŜŀǊΩǎ ǎŜƭŜŎǘƛƻƴ ǿƘƛƭŜ ƻǘƘŜǊ ƻƴƎƻƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ŎŀǊŜŦǳƭƭȅ ōǊŜŘ ŦƻǊ ǇǳōƭƛŎŀǘƛƻƴ ƛƴ ŎƻƳƛƴƎ ƛǎǎǳŜǎΦ 
 
As ȅƻǳ ǿƛƭƭ ǎŜŜΣ άcommunicationέ in all its facets (explicit in the first few chapters or implicit everywhere 
else) is considered crucial at the STCE, and also this report is part of that effort.  The best 
communication is however a two-way process: if you would like to get more information about any of 
the particular topics or about any of the STCE activities, please do not hesitate to contact us.  
 
Do challenge us with your questions, innovative ideas or proposals for collaboration! 
 
 
Kind regards 
Ronald Van der Linden  
General Coordinator of the Solar-Terrestrial Centre of Excellence  
Director General of the Royal Observatory of Belgium 
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Structure of the STCE 
 

The Solar-Terrestrial Centre of Excellence is a project of scientific collaboration that focuses on the Sun, 

through interplanetary space, up to the Earth and its atmosphere.  

The solid base of the STCE is the expertise that exists in the 3 Federal Scientific Institutes of the Brussels 

Space Pole: the Royal Observatory of Belgium, the Royal Meteorological Institute and the Belgian 

Institute for Space Aeronomy. The STCE supports fundamental solar, terrestrial and atmospheric physics 

research, is involved in earth-based observations and space missions, offers a broad variety of services 

(mainly linked to space weather and space climate) and operates a fully established space weather 

application centre. The scientists act at different levels within the frame of local, national and 

international collaborations of scientific and industrial partners.  

 

¢ƘŜ {¢/9Ωǎ ǎǘǊŜƴƎǘƘǎ ŀǊŜ ōŀǎŜŘ ƻƴ sharing know-how, manpower, and infrastructure. 

In order to optimize the coordination between the various working groups and institutions, as well as 

the available resources such as ICT, personnel and budget, a management structure for the STCE was 

put into place, consisting of a steering committee and an executive committee. 

 

Figure 1: The STCE management structure 
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The steering committee takes all the final decisions on critical matters with regard to the STCE. It 

assures the integration of the STCE into the 3 institutions and the execution of the strategic plans. It is 

composed of: 

¶ BELSPO Director General άResearch Programs and Applicationsέ  

Dr. Frank Monteny (BELSPO) 

¶ Director General of each of the 3 institutions at the Space Pole 

  Dr. Ronald Van der Linden (ROB) 

  Dr. Daniel Gellens (RMI) 

Dr. Martine De Mazière (BISA) 

 

The executive committee assures the global coordination between the working groups and the correct 

use of the budgetary means for the various projects. It also identifies new opportunities and is the 

advisory body to the Steering Committee. It is composed of: 

¶ STCE Coordinator 

  Dr. Ronald Van der Linden 

¶ Representatives of the research teams in the 3 institutes 

  Dr. David Berghmans (ROB) 

Dr. Carine Bruyninx (ROB) 

Dr. Johan De Keyser (BISA) 

Dr. Michel Kruglanski (BISA) 

Dr. Stanimir Stankov (RMI) 

Dr. Steven Dewitte (RMI) 

Dr. Hugo De Backer (RMI) 

 

A promotional movie giving a flavor of ǘƘŜ {¢/9Ωǎ ǘŀǎƪǎΣ ƛƴǘŜǊŀŎǘƛƻƴǎ ŀƴŘ ǾŀǊƛƻǳǎ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŀƳǎ Ŏŀƴ 

be found via the STCE website (in English, and subtitled in French and Dutch). 

 

 

 

 

 

http://stce.be/index.php
https://www.youtube.com/watch?v=JcmTKL560Wg
https://www.youtube.com/watch?v=FGYxNbQW2p4
https://www.youtube.com/watch?v=6er9GphMwo8
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Figure 2: An international team of researchers and ICT specialists getting ready for a seminar on the 
operation of the radio antenna in Humain.  
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Figure 3: The evolution of the monthly and monthly smoothed SSN (1995-2013). 
Starting in the second half of 2013, a clear rise to a new and stronger maximum for 
SC24 can be seen, driven essentially by the increased activity on the southern 
hemisphere.  

 

 

Figure 4: The above pictures were taken using the white light 
telescope from the Uccle Solar Equatorial Table (USET), on 14 March 
(left) and 29 October (right) respectively. Over this time-interval, 
solar activity clearly switched hemispheres. 

 

Monitoring Space Weather: Solar-Terrestrial Highlights in  2013 
 

The official annual 

sunspot number (SSN) 

for 2013, as determined 

by the WDC-SILSO 

(World Data Center - 

Sunspot Index and Long-

term Solar Observations), 

was 64.9. This is a 12% 

increase compared to the 

previous year.  

The first nine months, 

long stretches of solar 

inactivity alternated with 

brief spurts of high 

flaring activity levels. 

Indeed, despite a brief 

outburst of active groups 

in April and May, the 

overall evolution was steady to a gradual decline, with rock-bottom in September when there was 

almost a spotless day on 10 September and an unusual long period of 10 days without a single solar flare 

(C-class or stronger). Then, driven by the southern solar hemisphere, sunspot activity quickly picked up 

with monthly sunspot numbers reaching the highest levels in two years. It is clear that solar cycle 24 

(SC24) is heading for a new maximum, stronger than the one late 2011, and that most probably will be 

reached early 2014.  

The year opened immediately with the 

largest sunspot group that would be 

visible in 2013, NOAA 1654. According to 

the NOAA data, it reached its maximum 

sunspot area on 11 January, when it was 

more than 6 times as large as the surface 

of the Earth. Despite its size and its 

complex outlook, this sunspot group 

produced only 2 medium flares during its 

solar transit (on 11 January). The reason 

for this relatively meager flaring activity 

was that the opposite magnetic fields 

were nicely separated from each other, 

thus preventing the reconnections 

necessary to produce strong flares.  

http://www.sidc.be/silso/
http://www.stce.be/news/217/welcome.html
http://www.stce.be/news/176/welcome.html
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Figure 6: The X-class flares from NOAA 1748 were prominently featured and updated in 
near real-time on the STCE website (14-15 May 2013 and 21 May 2013 , as well as in the 
STCE Newsletter). 

 

 

Figure 5: Some of the finest filament and prominence eruptions in 2013. 
Top left: 1 May, top right: 16 March, bottom left: 31 January, and 
bottom right: 27 February. 

 

Most months of 2013 featured several 

filament and prominence eruptions, 

and on the average nearly half a dozen 

of coronal mass ejections (CMEs) every 

day. In particular the eruptions near 

the solar limb were truly spectacular. 

On several occasions they were 

featured in the STCE Newsletter (e.g. 

on 7 March, 31 July and 3 October). A 

few of the highlights are displayed in 

Figure 5. Note that due to their 

position close to the solar limb, Earth 

was hardly or not impacted at all. 

The first spurt of high flaring activity 

occurred near mid-May, when in a 

time-span of only 48 hours NOAA 1748 

managed to produce 4 X-class solar 

flares. This sunspot region was relatively small (4-5 times smaller than the aforementioned NOAA 1654), 

but was magnetically very complex. The first X-flare occurred when NOAA 1748 was still behind the east 

limb, and the 2 subsequent X-Ŏƭŀǎǎ ŜǾŜƴǘǎ ǿŜǊŜ ŀŎǘǳŀƭƭȅ ǿƘƛǘŜ ƭƛƎƘǘ ŦƭŀǊŜǎ ό²[Cύ ŀǎ ǎŜŜƴ ōȅ {5hΩǎ 

telescopes in visible light. During the last flare early on 15 May, NOAA 1748 had already rotated far 

enough onto the solar disk such that the associated CME became geo-effective on 18 May, sparking a 

minor geomagnetic storm. 

One week later, on 22 

May, an M5 flare took 

place in NOAA 1745 

which was associated to 

the strongest proton 

event in 2013 (see STCE 

News item of 29 May 

2013). These protons 

can be seen as 

numerous white dots 

and stripes on the 

ƛƳŀƎŜǊȅ ŦǊƻƳ {hIhΩǎ 

coronagraphs. The 

event was 4 times less 

intense than the 

strongest proton event 

so far this solar cycle 

(March 2012). 

The year 2013 saw the transit of numerous, large and persistent coronal holes (CH) over the solar disk. 

One of the more impressive ones was visible in mid-July. This CH had an area equivalent to more than 

http://www.stce.be/news/195/welcome.html
http://www.stce.be/news/198/welcome.html
http://stce.be/newsletter/newsletter.php
http://stce.be/newsletter/newsletter.php
http://stce.be/news/181/welcome.html
http://stce.be/news/209/welcome.html
http://stce.be/news/218/welcome.html
http://www.stce.be/news/200/welcome.html
http://www.stce.be/news/200/welcome.html
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Figure 7: The national Sun observing day (7 July) in Belgium enjoyed sunny weather and the presence 
of a fine sunspot group (NOAA 1785). No wonder that the public observatories and local solar 
observing posts got a lot of visitors and media attention! 

 

 

Figure 8: On the left the CME associated to the proton event on 22 May, and on the 
right the whip-like shaped CME associated to the filament eruption of 29 
September. 

 

300 times the surface area of the Earth (see STCE News item of 25 July 2013). It managed to survive 8 

solar rotations, with the first central meridian passage around 23 May, and the last one on 30 November 

(8 transits). It 

sparked 

geomagnetical

ly active to 

minor storm 

conditions 

during the first 

5 transits. The 

high-speed 

stream (700 

km/s) also 

brought a 

whole bunch 

of high-energy 

electrons with 

it, and satellite operators noted a significant increase in anomalies during these periods, thought to be 

due to repeated electrostatic discharges. Fortunately, none of the spacecraft was permanently 

damaged. During its October and November transits, the CH had become too small to have a significant 

space weather impact (see STCE News item of 23 October 2013).  

Late on 29 SepteƳōŜǊΣ ŀ ƭƻƴƎ ŀƴŘ ǎƻƭƛŘ ŦƛƭŀƳŜƴǘ ƛƴ ǘƘŜ {ǳƴΩǎ ƴƻǊǘƘǿŜǎǘ ǉǳŀŘǊŀƴǘ ŜǊǳǇǘŜŘ ƛƴ ŀ 

spectacular way. The modest C1-flare (a so-ŎŀƭƭŜŘ άIȅŘŜǊέ ƻǊ άǎǇƻǘƭŜǎǎέ ŦƭŀǊŜύ ƭŀǎǘŜŘ ŦƻǊ ƳƻǊŜ ǘƘŀƴ о 

hours, and was also a moderate proton event. This long duration event (LDE) was accompanied by a 

CME shaped like a whip, and it definitely stirred the geomagnetic field. Indeed, this CME delivered a 

glancing blow to the Earth on 2 October, resulting in a strong geomagnetic storm (locally attaining even 

severe levels). Together with the storms of 17 March and 1 June, it belonged to the strongest 

geomagnetic disturbances of 2013 (see STCE News item of 3 October 2013). 

A trio of complex sunspot 

groups significantly beefed 

up the flaring activity during 

the last week of October. 

From 22 till 29 October, no 

less than 26 M- and 4 X-class 

flares took place over the 

solar surface, making it one 

of the most flare intense 

periods so far this solar cycle. 

Responsible active regions 

NOAA 1875, 1877 and 1882 

also destroyed a million km 

long solar filament in the 

process, and NOAA 1875 

http://www.stce.be/news/208/welcome.html
http://www.stce.be/news/221/welcome.html
http://www.stce.be/news/218/welcome.html
http://www.stce.be/news/222/welcome.html
http://www.stce.be/news/222/welcome.html
http://www.stce.be/news/223/welcome.html
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Figure 9: Radio observers from the BRAMS-network observed the X-class flare 
from NOAA 1893 at their frequency of 49.99 MHz on 19 November 2013 (bottom, 
and green dashed line on radio-spectrogram on top). The radio-spectrogram 
made by the Humain Solar Radio Observatory shows the full extent of the strong 
radio disturbance. 

 

would stay very active during its subsequent backside transit of the Sun, as nicely recorded by the two 

STEREO-spacecraft.  

On 5 November, NOAA 1890  produced an X3.3 flare, the strongest of the year and the number 3 -so far- 

in solar cycle 24. NOAA 1890 was a big sunspot group with a magnetically complex trailing part, and 

would produce another 2 X-

class solar flares during its 

passage over the solar disk. All 

three were impulsive flares 

lasting 10 minutes or less, but 

they were each associated to a 

non-Earth directed CME. In 

total, there were 12 X-class 

flares in 2013, almost as many 

as 2011 and 2012 combined, 

and bringing the total for SC24 

on 27. Yet, only 5 sunspot 

regions were responsible for 

these extreme explosions on 

the Sun. Meanwhile, the 

magnetic field near the 

northern solar pole (finally) 

completed its reversal, 

whereas this magnetic flip is 

still ongoing at the southern 

pole. These reversals testify 

ǿŜΩǊŜ ŎƭƻǎŜ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ƻŦ 

SC24. It remains to be seen 

how many ups and down this 

moderate solar cycle will show. 

 

 

 

  

http://www.stce.be/news/226/welcome.html
http://www.stce.be/news/225/welcome.html
http://www.stce.be/news/211/welcome.html
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Figure 10: In the above SDO/AIA 171 image, fine coronal loops 
can be seen over an active region. 

 

 

Figure 11: The 36 presentations were well attended and 
discussed by 60+ international scientists. 

 

CLW6 and ESWW10: Two successful international conferences  
 

5ǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ ƭŀǎǘ ŦŜǿ ȅŜŀǊǎΣ ǘƘŜ {¢/9Ωǎ [ƻŎŀƭ hǊƎŀƴƛȊƛƴƎ /ƻƳƳƛǘǘŜŜ (LOC) has gained quite a 

reputation when it comes to efficiently organizing international conferences. In 2013, two such events 

were successfully handled by just a handful of people: the sixth Coronal Loops Workshop (CLW6) and 

the tenth European Space Weather Week (ESWW10). 

 

The 6th  Coronal Loops Workshop 

The sixth Coronal Loops Workshop (CLW6) 

took place in La Roche-en-Ardenne (Belgium) 

from 25 till 27 June. Organized by the Solar-

Terrestrial Centre of Excellence (STCE), it 

gathered more than 60 scientists from all 

over the world discussing the latest in 

coronal loops research. Understanding the 

fine-structure and evolution of these loops is 

of fundamental importance in our 

knowledge on solar eruptions and on the 

million degree hot corona, thus providing 

key elements on space weather itself.   

The 36 oral presentations and 33 posters focused on the 4 main topics of the workshop. These 

concerned the temporal and spatial resolution of the images and data, the energy release in the corona, 

insights in the way the different layers of the solar atmosphere are coupled, and the tools that are 

required to observe the various features and 

their key characteristics. Despite the different 

points of views, the discussions were 

courteous, constructive and inspiring. No 

wonder that in some cases the Q&A-session 

lasted longer than the presentation itself! 

Another interesting aspect was that data and 

imagery of many solar observing satellites 

were used. So, aside the obvious SDO, SOHO 

and STEREO, satellites such as Hinode, 

Coronas-F and RHESSI were regularly 

mentioned too. Quite a few talks featured 

also the latest results from the High-

Resolution Coronal Imager (Hi-C).  This EUV-

telescope was launched on 11 July 2012 

aboard a NASA sounding rocket and gathered 

only for about 5 minutes worth of imagery. 

http://www.stce.be/coronalloops/
http://www.nasa.gov/topics/solarsystem/features/hic-briefing-materials.html
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Figure 12: Hi-C's resolution is five times better compared to 
SDO's. 

 

 

Figure 13: The logo of the ESWW10.  

 

However, its resolution was 5 times better than the current SDO-images, and the results obtained so far 

excite the entire coronal loops research 

community.  

The participants also cheered the successful 

launch of IRIS (Interface Region Imaging 

Spectrograph). This satellite will study the 

interface region of the solar atmosphere and will 

hopefully shed more light on how the Sun 

manages in just a few kilometers to increase the 

temperature of her atmosphere by a factor of 

100. The mission should last 2 years, and will 

probably give the researchers a lot to talk about 

during CLW7. This workshop would be due in 

2015, and the venue is expected to be 

somewhere warmer and drier than the scenic but 

rainy La Roche-en-Ardenne.  

 

The 10th  European Space Weather Week 

390 scientists, satellite and network operators from 36 countries worldwide gathered in Antwerp from 

18 till 22 November to discuss the theme Space Weather during the tenth edition of the European Space 

Weather Week (ESWW). During this international congress, they addressed the question how vulnerable 

and at the same time how resilient the society is during severe space weather. Research into the causes 

of solar storms, the strategic organization of the data charts of the Sun, space, the Earth and its 

environment, as well as the continuous space weather monitoring should help them in finding an 

appropriate answer on the threat and impact of space weather. 

This edition of the 

ESWW highlighted the 

space weather 

milestones reached in 

the past decennia and 

supported the outline 

for a future space 

weather strategy. Three 

medals were awarded during a formal ceremony for outstanding achievements in the field of space 

weather. The advanced course άSpace Weather for Engineersέ (SW4E), given just prior to the ESWW, 

aimed to make all involved in space weather and in particular engineers aware of the solar or spatial 

origin of disturbances and disruptions that are witnessed in ground based and spatial technological 

systems. 

The Wall of Peace in front of the imposing railway station of Antwerp displayed the definition of space 

weather in more than 25 languages to emphasize that science is a universal language passing cultural 

and country borders. Space weather is universal and as such, Europe set up scientific initiatives to 
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Figure 14: During the 10
th

 edition of the ESWW, several special activities were offered to the participants such as 
the tutorial, a live and online wise scientist quiz, the time line, the wall of peace, an online classroom. New this 
year was that at the beginning of the fair, all stand-ƘƻƭŘŜǊǎ ŎƻǳƭŘ ƻǊŀƭƭȅ ƛƴǘǊƻŘǳŎŜ όάǎŜƭƭέύ ǘƘŜƛǊ ǇǊƻŘǳŎǘ ǿƛǘƘ ŀ м-
minute presentation. 

 

understand, cope and anticipate on space weather impacting our society, visualized in a time line going 

all the way back to 1859, the year of the famous Carrington event.  

ESWW offers and continues to offer a full swing space weather recipe to learn, discuss and plan. 
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Figure 15: After a brief 
introduction on Sun and 
space weather in the SIDC 
corridor, the visitors got a 
guided tour of the telescopes 
in the solar dome.   

 

 

Figure 16: A dozen of short presentations on various topics were given 
each day in the STCE tent.  

 

Public Outreach  
 

The Space Pole opens its doors! 

In the context of the 100th anniversary of the Royal Meteorological 

Institute (RMI), an Open Door was organized on the premises of the Space 

Pole. This open door took place during the weekend of 25-26 May 2013, 

and attracted over 7000 visitors. The spotlight was certainly on the RMI 

which got the centroid of activities (movie). The STCE participation was 

intense with various events in the solar-terrestrial domain.   

One of the highlights was certainly a visit to the Solar Dome. A small 

introductory presentation was first given in the corridor of the SIDC. 

Skilled observers and space weather forecasters explained in laymen 

terminology what sunspots are, how they are observed, why these 

observations are so important, and how solar eruptions affect us and our 

technology. Then, the small groups of 10-15 people were guided via more 

than 40 stairs towards the top of the solar dome. There, the various solar 

telescopes were shown and their specific applications discussed. Weather 

permitting, the visitors could also make solar observations using a 

projected solar image from the white light solar telescope. During and 

after the visit, there was plenty of opportunity to ask questions to the 

guides.   

A much appreciated activity was the 

series of presentations that were given 

in the STCE-tent. The presentations 

were short (15-20 minutes), and 

followed by 5-10 minutes for 

questions from the audience. Then 

there were 5 minutes to get the tent 

ready for the next group. The topics 

were various and included, aside the 

presentations on solar activity and 

space weather, also earthquakes, 

gravitational constant, 

astrophotography, the planet 

Mercury, atomic clocks, living on Mars, 

and research from Antarctica. A total 

of 26 (!) presentations were given, and 

they became the best-rated activity of 

the Open Door.  












































































































