REPORT ON THE 2nd TOSCA TRAINING SCHOOL
Solar Variability and Climate Response
ICTP, Trieste, Italy, October 13-17, 2014

COST Action ES1005 TOSCA (Towards a more complete assessment of the impact
of solar variability on the Earth’s climate, http://www.tosca-cost.eu), the FP7
collaborative project SOLID (http://projects.pmodwrc.ch/solid), and the Abdus Salam
International Centre for Theoretical Physics (ICTP, http://www.ictp.org), organized
the 2nd TOSCA training school on “Solar variability and climate response” at ICTP,
Trieste, Italy, from 13 to 17 October 2014.
The school aimed at providing participants with a global understanding of the role of
solar variability in climate change. Various topics were covered, including the basics
properties (solar, heliospheric, and atmospheric physics), diagnostic techniques,
errors and uncertainties, needed research, socio-economic aspects.

Participants
The school was open to young scientists (PhD, young post-doc and 2nd year master
students) from all countries.
Travel, accommodation, and subsistence expenses of the participants were covered
with funding by the institutions supporting the school (COST, ICTP, SCOSTEP,
IUGG, INAF). Most of budget was available to support the attendance by students
coming from countries that are participating in the COST Action TOSCA, and those
that are members of the United Nations and UNESCO or IAEA. Some funds were
also available for participants that are nationals of, and working in, a developing
country.
85 applications were received in response to the school announcement and a
rigorous selection was made to identify suitable candidates on the basis of their
qualifications and the likelihood of benefit to their research from attending the school.
28 students attended the school, coming from 16 countries: Armenia (1), Belgium (2),
Brazil (1), Czech Republic (2), Finland (4), Germany (2), Ghana (1), India (2), Israel
(1), Italy (4), Romania (2), Russia (2), and Sweden (1).
Activities
The program was run from Monday 13 October to Friday 17 October, with 3 main
modules consisting of lectures, computer classes, and teamwork.
All activities were lead by internationally recognized and expertized scientists from
the solar physics, space physics and atmospheric physics communities. All of them
are involved in the COST action TOSCA.
The educational material employed by the lecturers and tutors was made available to
the participants via a dedicated folder in dropbox before or just after the relevant
activity.
During the lectures, as well as all other school activities, the students were invited to
actively participate by asking the speakers for details and clarifications.
The school programme is summarized in the following table:

The lectures addressed various aspects of the Sun-climate connection, with a focus
on fundamental physical issues, key questions, and practical aspects. The various
subjects discussed during the school are displayed in the following word graph; the
more frequently a subject was discussed, the larger it shows up:

The computer classes were held in a laboratory equipped with 24 PCs and several
software packages. This practical activity introduced the participant to the data
handling with different languages, e.g. python, IDL, substorm zoo.
With the school announcement, and with a reminder sent out two weeks before the
school, the participants were informed of the teamwork expected to be carried out
during the school, and of the details of this activity. The students were divided into
three teams. In the first part of the week, each team was asked to concentrate on a
specific subject, and work under guidance of a tutor. During the second part of the
week, each team was asked to prepare a research proposal, and defend it in front of
a panel of scientists. The team work activity was aimed at training the participants in
the identification of an interesting research topic, stimulating their team work skills,
letting them practice with data and methods employed in research, training them to
prepare the outline of a research project.
The following topics were proposed to the students for development:
- Team 1: Scratching below the (ocean) surface: identification of atmospheric
responses to 11-yr solar cycle
- Team 2: Solar influences on the Earth's environment-space weather
- Team 3: Where, on Earth, is a solar-cloud signal?
The three teams were given guidance by Dr Stergios Misios, Dr Jaša Čalogović, and
Dr Benjamin Laken, respectively.
Each team was also asked to give both a 30-minute presentation (followed by
questions from the panel and from school participants) and a 1-page executive
summary. The three teams were asked to develop their proposal resembling those
encountered in most research projects presented e.g. to national funding agencies,
European Union, ESA, NASA, etc. The object of the proposal was free. The teams
were provided with some written guidelines to develop their proposal, e.g. expected
contents and details on the composition of the project team and work schedule.
Besides, the three tutors gave guidance and advice to the teams through the whole
school.
The presentation of the proposals by the teams, as well as the request to defending
them in front of the audience, forced the teams to work hard also over the nights. The
request of openly answer scientific issues related to the proposed project was also
well received.

The proposals presented by the teams were evaluated by a panel consisting of Prof.
Thierry Dudok de Wit, Dr Ilaria Ermolli, Dr Fred Kucharski, Prof. Kleareti Toupali. The
criteria assumed for the evaluation took into account the definition of science case,
originality, coherence, involvement of team members, expertise. The teams were
informed of the evaluation criteria before the activity and after it they received the
panel feedback on their work.
During the school, each day from Monday to Wednesday before the lunch break,
there was also some time devoted to each participant for an individual presentation
of his/her research field and expertise. Before the school, each participant was
invited to arrange a presentation with up to three slides to be run in less than 5
minutes.
The school program included an icebreaker on the evening of the first school day
and a dinner downtown the last school evening. Both events were very pleasant.
Accommodation
The self-presentation, computer classes, teamwork activities, and the
accommodation of all participants in the same guesthouse, greatly helped foster
interactions between the students, and between the students and the lecturers.
Besides, the school was held at a special location. For more than 50 years, the
Abdus Salam ICTP has been a driving force behind global efforts to advance
scientific expertise in the developing world. The ICTP mandate has definitely
contributed to the creation of a very positive mood by the participants and of a
productive attitude by them to all proposed activities.
The location and the local organization of all issues related to the school were widely
appreciated.
Evaluation
After the school end, the students were asked to complete an online and anonymous
evaluation form. They were asked for explicit suggestions and comments on what
went well or should be changed. The general pattern is a high degree of satisfaction.
In particular, the lectures and teamwork activities were very well received.
However, there is some room left for improvements. Indeed, the students have also
drawn attention to some differences on the way the tutors coordinated the teamwork,
as well as on the contents of the computer classes. They also pointed out the short
time available to properly carry out the writing of the proposal. Besides, they asked
for more hands-on exercises and for discussion time, as well as for longer
presentations (with oral and poster contributions) by the participants on their work.
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