CARBOSCHOOLS+ REGIONAL

WORKPLANS

TSN

The Teacher Scientist Network (TSN) is science education charity (and micro-SME) based in Norwich, Norfolk, UK. (http://www.tsn.org.uk). TSN is hosted by the John Innes Centre (an internationally renowned plant and microbial science research institute) part of the Norwich Research Park that also includes the Institute of Food Research, the University of East Anglia (UEA) and the Sainsbury Laboratory. These research centres and academic institutions provide a pool of scientists that TSN partners with local science teachers to support all areas of science. TSN currently has 70 scientists engaged with their local school teachers, in both primary and secondary schools across Norfolk and North Suffolk.

Previous Experience:

TSN is widely regarded in the UK as an example of ‘best practice’ in making links between the science community and the world of science education – specifically 1:1 partnerships between practising scientists and teachers. It has done this at a local level in Norfolk for 13 years and building upon this success is now coordinating at a regional level the national programme, Researchers in Residence, which has similar aims and aspirations. Its coordinator, Dr. Philip H. Smith (himself a partnered scientist) has run the scheme for almost 5 years and together with his teacher partner has been the personal recipient of almost 5K GBP in Science and Society awards from the BBSRC and Royal Society. A recent highlight of TSN activity was the coordination of the young peoples programme at the BA Festival of Science 2006 at which almost 3000 pupils attended a wide-range of activities over 3 days. 

Specific regional activities planned:

Subject to curriculum relevance, we will work with secondary school pupils, aged 14-18 yrs. from at least 2 local schools. 

At the regional level: To establish the first UK, teacher-led, CarboSchool projects. TSN proposes an extension to its current partnership activity working directly with existing CARBOOCEAN scientists based in Norwich. TSN will establish formal links with science teachers at local schools facilitating partnership activity between teacher and scientist to plan engaging practical activities for the pupils.  Interested scientists (funded by CARBOOCEAN) at the University of East Anglia have already been identified. 

Activities at the European level 

As leader of WP 1, TSN will assist with the overall coordination of regional partners and provide a central training opportunity at the kick-off meeting for other consortia members (task 1.2). TSN will host this meeting in Norwich, UK (the home of TSN) during National Science Week to provide a transparent and true capacity building opportunity at which CarboSchool regional operators can hear first-hand from those involved in partnerships in Norfolk for many years. Progress towards efficient coordination to be monitored 3 or 4 times per year (at the end of each school term/semester) by phone/email and an annual review tied-in with the annual project meetings.

Involved staff members:

Project coordination will be led by the TSN Coordinator, Dr. Philip H. Smith (phil.smith@bbsrc.ac.uk)

Dr. Andrew Manning, School of Environmental Science at the University of East Anglia

Dr. Corinne le Quere, School of Environmental Science at the University of East Anglia

IFM-GEOMAR, Kiel, Germany

The Leibniz Institute of Marine Sciences at the University of Kiel (IFM-GEOMAR) is one of the leading institutions in marine research in Germany. Its research program ranges from Geology of the Ocean Floor to Marine Meteorology. The main research topics are grouped in four areas: Ocean Circulation and Climate Dynamics, Marine Biogeochemistry, Marine Ecology, and Dynamics of the Ocean Floor. Among many other projects, groups of IFM-GEOMAR are involved in CarboOcean.

Previous Experience:

Since 2003, scientists of IFM-GEOMAR and teachers of 8 (update: now 9) secondary schools from Kiel and surroundings have been cooperating in the project NaT-Working "Marine Research" (http://nat-meer.ifm-geomar.de


). To foster interest in sciences, students are given the opportunity to work together with scientists on specific aspects of ocean research. (update and clarification: The topics span the whole range of the institute's research, and only some of them are directly carbon-related.) Projects range from individual theses by single students over the course of a school year to studies by 20-30 students over a few days up to several months. Within the last 4 years, more than 50 student projects have taken place at the institute. Each year, about 80-150 students participate actively in projects with scientists, and through presentations at open days etc. another 200-500 are reached. Meanwhile, the network has access to about 20 teachers and 40 scientists who offer to participate in projects. This collaboration is very successful and won a 1st Prize for best project by the German Robert Bosch Foundation in 2005. 

Specific regional activities planned:

So far, the activities have concentrated upon students between 15 and 19 years of age. (update: to give one example: this year a course of 12 students from grade 13 is studying different aspects of carbon sequestration by iron fertilization of the ocean. With the advise of researchers they prepared a series of presentations ranging from the physiological background to legal questions of iron dumping.) This new project, however, will explore specific activities for younger pupils between 10 and 14. First experiences with dedicated programs have shown that working with younger children is a challenge that requires a very different approach. 

(update: the experimental program with younger students is now in its second year. 4 “veterans” (grade 6 and 7) from last year's course continued with a monitoring program in the Kiel Fjord, where they are taking monthly measurements of hydrographical and biological parameters to produce a time series of seasonal changes. This is accompanied by quarterly excursions with a small research ship to supplement the measurements from shore with in situ data on the Fjord. A new group of 5th graders (15 students) participates in weekly “Ocean Experiments”, gradually building up knowledge on biological and physical conditions in the ocean. In parallel, a bi-weekly course for gifted students (grade 6 and 7, 16 participants) addresses various topics on “Living conditions in the Ocean”, both from the experimental side and also in lectures, talks and lab visits.)

Scientists and teachers will work together to develop methods and tools for interactive experiments to convey the concepts of climate change and its consequences specifically to students at this early age. Upper-grade NaT-Working students will act as instructors for the younger children, a concept that has proven very successful in other projects. Dedicated workshops for teachers and scientists will be held to support this process.

M1-6: 

A critical review of previous courses and experiments on marine aspects of global change followed by the development of new material together with scientific experts and teachers. 

First teacher-scientist workshop.

M7-18: 

Full school year of course work: selection and test of experiments; preparation of work sheets and materials; supervision of courses; evaluation of results. 

Second teacher-scientist workshop.

M19-30: 

Refinement of experimental procedures.

Continuation of course work with students, using updated material. 

Translation of materials into English, presentation of results at common conference. 

Activities at the European level 

As leader of WP 5, IFM-GEOMAR will coordinate the production and exchange of educational materials produced by regional CarboSchools+ projects (task 5.1). IFM-GEOMAR and the Bergen group (BCCR) established a bilateral pilot collaboration. A student exchange scheme between the two partners has been planned in the context of an independent web-based activity "The Sea in Front of our Door". (update: first exchanges took place in September and October 2007: 2 students from Kiel participated in a several-day biological excursion and a 1-day cruise in Bergen, and 2 Norwegian students joined a group of German students on an 8-day cruise on a research ship from Germany to Poland and back. - The “Sea in Front of our Door" project did not really get off the ground with last years groups, but will be a goal for new projects.) 

Involved staff members:

Dr. Joachim Dengg, IFM-GEOMAR, Physical Oceanographer, Project Leader NaT-Working "Marine Research": coordination, physics advisor, recruitment of teachers.

Dr. Annegret Stuhr, IFM-GEOMAR, Marine Biologist: biological advisor.

Dr. Sally Soria-Dengg, Marine Biologist: course instructor, design of experiments.

Dr. Katrin Knickmeier, University Kiel, Marine Biologist, Coordinator NaT-Working "Marine Research" in the Cluster of Excellence "The Future Ocean": support for recruitment of scientists.

Sabine Temming, Gymnasium Wellingdorf, Secondary School Teacher, Biology: pedagogical advisor.

Input from GFI – University of Bergen, Norway (partner 7)

1) Updated description of regional project 

The Geophysical Institute (GFI) at the University of Bergen (UIB) is tightly connected to the BCCR (Bjerknes Centre for Climate Research) and both institutions are performing highly accredited climate research with emphasis on the sensitivity and variability of the climate in high latitude regions, and the role of the oceans in the climate system. BCCR coordinates the CARBOOCEAN IP.

Previous Experience:

Based on an initiative from the CARBOOCEAN project office a co-operation between scientists from GFI-UIB/BCCR and students/teachers from the upper secondary school Bergen Katedralskole (BK) was formalized in 2006. This cooperation has consisted of visits and lectures at the research institute, and four one-day cruises where the students have learned about water sampling, fjord hydrography, plankton, benthos, navigating instruments, and security on board a research vessel. The students have also been involved in running instruments for carbon analyses, and they have got a brief view of how to calculate the marine carbon cycle. The project has gained media attention (local newspaper) and a student poster has been presented at the Open Science Conference and at CARBOOCEAN annual meeting. A demonstration video which is available on the CarboSchools web page (www.carboschools.org) and CARBOOCEAN web page (www.carboocean.org) was developed to document the school project.

Specific regional activities planned:

Working with research topics is an important part of the upper secondary schools curriculum, and based on our experience we will offer several research projects to a wider selection of students/teachers. Two more schools in Bergen will be included in the cooperation and several scientists will also be involved in addition to a dedicated coordinator (25% position) hired by the institute. 

M2-M6: Construction of a small lab system to demonstrate the relations between increased atmospheric CO2 levels, warming, uptake of CO2 in seawater, mixing and acidification (coordinator in cooperation with our engineer).

M14-M24: Following up a research cruise; schools visit ship before leaving Bergen, scientists visit schools before and after cruise, daily contact with ship during cruise, and students can use the data after the cruise (this depends on cruise dates and harbour for departure/arrival, but a cruise is planned sometimes during summer 2009).

M9-M30: 8 one-day cruises (two in the fall and two in spring, for both school years) for students to collect water samples for later carbon analyzes, examine plankton and benthos at different locations.

M9-M30: Different lab experiments for students; acidification and calcium carbonate, manual alkalinity titration, etc.

M18: Students publish their data and results to a broader community during a nationwide science week (“Forskningsdagene”), which is established to make science and research available to the public of all ages.

Activities at the European level:

GFI-UIB/BCCR/CARBOOCEAN will organise CarboSchools session at the annual meeting (2008) and final conference (2009) of CARBOOCEAN (task 6.1). 

Involved staff members:

Dr. Eva Falck, GFI, chemical/physical oceanographer, project coordinator

Prof. Christoph Heinze, GFI/BCCR, modeller, CARBOOCEAN IP director

Dr. Ingunn Skjelvan, BCCR/GFI, chemical oceanographer, Norwegian CarboSchools coordinator and responsible for the current cooperation between BCCR and BK

Dr. Andrea Volbers, BCCR/GFI, marine geologist, CARBOOCEAN IP scientific manager and WP leader “Dissemination and exploitation of knowledge”, leader of WP 6 in current proposal

Dr. Abdirahman Omar, BCCR, chemical oceanographer

Solveig Kringstad, GFI, engineer, carbon chemistry

Bente Færøvik, Bergen Katedralskole, secondary school teacher, biology

Updated description Groningen for WP2

We want pupils to measure CO2 in their own environment and to let them work on the measurements. In this way, they get in touch with the current climate research as being carried out within CarboEurope. To make this possible, a network of science teachers (“Studiestijgers”) and the Faculty of Mathematics and Natural Sciences of the University of Groningen (Centre for Isotope Research (CIO), Department of Education) started to collaborate in a project on measuring CO2 in the air a few years ago.

Semi-professional CO2-sensors (Vaisala GMP 343) and weatherstations (Davis Vantage Pro) are installed on the roofs of three schools in the northern part of de Netherlands. The first school is located in an urban area, the second in the countryside and the third in a more hybrid area (see pictures in attachment). The measurements are permanently collected on a central computer in the school, automatically sent to a functional e-mailaccount daily, imported in a database and made available on a website for public use (SchoolCO2-web: http://fwn-school-co2-net.hosting.rug.nl/). On this moment we have problems with the automatically daily sending, so we temporarily disabled this function and send the data to the e-mail acount manually. Importing data from the e-mail account to a Filemaker database works good, but we still have to sort out how to make this database online available.

The media talk mostly about the average CO2 concentration in the air. But on a local scale, the CO2 proportion fluctuates strongly. CO2 wants to accumulate close to the earth’s surface, but under the influence of the weather, the air near the earth is more or less being mixed with higher layers of air. For example, at higher wind speeds the atmosphere is very well mixed. In current climate research the mean CO2 is determined in a well mixed atmosphere. As a result one can use a limited amount of the data, in general data during the midday at a wind speed of more than 5 m/s.

As from 15 years ago, climate institutes also use the data to try to find out whether an area mainly takes up CO2 or releases it. We call this sources and wells. To make this possible, you need to measure on different places and determine the differences within the mutual data. This is only possible with well calibrated meters.

With the data gathered within the SchoolCO2-web pupils can perform multi-disciplinairy projects analogous to research as being carried out at climate institutes. These projects will focus on the art of measuring and interpretation of data. Pupils can use computer programs, like spreadsheets, statistical programs and simple modelling programs. In this way we encourage pupils to think about the carbon cycle and factors influencing the carbon dioxide levels. A part of our teacher network is working on these multi-disciplinairy projects. One of the goals is to produce a module within the framework of a new science subject “Nature, Life and Technology”. 

Besides this module, the teacher network is working on a number of smaller projects. Some

of these will be designed around the measurements of the SchoolCO2-web. But another way

in which teachers want pupils to work with CO2 is to let them do measurements themselves.

For this reason, we recently designed a CO2 box. Simplified, this is basically a big cement box covered with a plexiglass plate with an opening for a CO2 meter. We tested if the box is airtight. This seems to be the case, but the inaccuracy of the meters leave uncertainties. Inside this box, you can put plants, insects or burn material. With the CO2 meter you can measure the effects of respiration and combustion. This could show pupils for example how long grass needs to fix the amount of CO2 which is being released by burning a match. Subsequently, we want pupils to use the results to make estimations about CO2 processes on a global scale.

A third kind of projects will focus on calculations on the CO2 emission of human activities

and the efficiency of our current solutions. These projects will build around questions like:

how much trees do I need to plant to compensate my flight to New York and how much CO2
is emitted for production of the meat I eat? By working on these calculations, we hope that

pupils get insight in the relative effect of different human activities on CO2 emission and

reduction. We will be supported by experts from the Centre for Energy and Environmental Studies (IVEM).
Within the Carboschools+ project, the SchoolCO2-web will expand, with several new schools in European countries being connected in 2008 and 2009. This will bring the opportunity to compare data collected at schools all over Europe and to organize international discussions between students.

Paris

The LSCE (Laboratoire des Sciences du Climat et de l’Environnement) is a joint research unit of the Centre National de la Recherche Scientifique (CNRS-INSU) and the Commissariat à l’Energie Atomique (CEA), two major funding agencies in France. The LSCE (staff 250) is part of the Institut Pierre Simon Laplace (IPSL), a network of 6 laboratories in “Île-de-France Region” working within environmental science. 

Three themes of research exist at the CEA-LSCE: 1) Climate sciences 2) Study of biogeochemical cycles 3) Geochronology and geochemical tracers analyse. CEA-LSCE has a strong presence at the European level; it is largely involved in CarboEurope and CARBOCEAN and coordinates the European projects GEOMON and IMECC.

Previous Experience: 

During the school year 2006-2007, the CEA-LSCE has managed a large project with secondary schools in the Île de France Région (around Paris). On the subject « Carbon cycle and global change », classrooms from 11 schools (representing more than 200 pupils) have worked, for periods ranging from one month to all year long, in a close collaboration with the CEA-LSCE. Pupils have designed experimental protocols, implemented them, interpreted results and written conclusions. Some classes visited the CEA-LSCE laboratory for two or three hours.

The CEA-LSCE organised the work along three topics: 1) observation of tree sections or cores to obtain climate history profiles, 2) study of CO2 concentration in little greenhouses to understand atmospheric CO2 concentration regulation and 3) study of CO2 exchanges between air and seawater. Classrooms worked on 1, 2 or all 3 themes. The CEA-LSCE has also contributed to three teachers’ training sessions, in collaboration with Sylvette Pierron, from Versailles Educational Academy. A dozen of CEA-LSCE researchers have participated to the project by punctual actions. A dedicated educational website has been developed http://cycleducarbone.ipsl.jussieu.fr.

During the school year 2007-2008, activities with secondary schools continue with the same approach, but with the GEOMon project (http://www.geomon.eu/education/) and the IPSL. 8 to 10 schools are working with the IPSL. This year, works on models are more developed. At the end of the scholar year, we would like to organise a meeting where students will present their works.

Specific regional activities planned: Aims of the project are to continue the two years work by enlarging the number of secondary schools working with us, and trying to develop new ways of experimentation. We target ten new classrooms per year (250-300 pupils), that is around 20 schools over the two school years covered by the project. CEA-LSCE plans to create more resources on the website part for teachers (http://cycleducarbone.ipsl.jussieu.fr/content/section/1/5/) to help them manage experiments by themselves. Researchers will provide the scientific expertise and answer questions from the teachers. Laboratory visits and visits of scientists in classrooms could be shared between all the IPSL laboratories. During last months of the project (May-Jun 2010) a one day-meeting, where all schools present their works, will be organized. Activities at the European level CEA-LSCE will produce the new CarboSchools+ European website for sharing resources among project participants (task 5.2)

Involved staff members: Marc Jamous has a PhD on cell physiology and has worked in science communication for seven years. As the CEA-LSCE's and GEOMon”s previous school projects coordinator he is well experienced in running educational projects. Léonard Rivier is a research-scientist at CEA-LSCE specialised in modelling of the carbon cycle, he has been participating in the educational projects developed at CEA-LSCE by Marc Jamous over the past year. Philippe Ciais is a senor researcher and P.I. and coordinator of several European projects related to the carbon cycle. Michel Ramonet and Martina Schmidt run the atmospheric measurements laboratory at CEA-LSCE. A team of more than five technicians, engineers and scientists at LSCE-CEA are also involved in communication with the wider public.

INRA (EPHYSE – EPOC – Académie de Bordeaux),  Bordeaux, France

The INRA research unit EPHYSE (35 permanent staff) has been involved in international projects on the carbon cycle and climate change since 1987 and has been monitoring energy and carbon fluxes over two forest sites continuously since 1996 and 2000 respectively. It is also strongly involved in Master lectures in Ecology and modelling (120 hours teaching in climate science, functional ecology and modelling).  

EPOC research activities (CNRS) are focused on littoral oceanography, paleoclimates and the environment at the ocean-continent interface. As part of the Bordeaux-1 University, EPOC is strongly involved in academic education at the postgraduate level. It includes 110 permanent staff. Climate and carbon cycle are major scientific topics of the research projects of EPOC.

Previous Experience:

Ongoing activities within the CarboSchools framework with the Max Linder Lyceum (secondary school) and with natural sciences teachers from Gironde: educational package, teaching and how-to-do transferring, CO2 monitoring project; in connection with B Pajot, inspecteur d’académie deBordeaux.

Specific regional activities planned:

RESEARCH schools– two kinds of projects
The first type will be linked directly to ongoing research projects at the INRA (EPHYSE and EPOC laboratories) in which students and teachers will be involved in some research activities customized for students according to their availability and capacity. One INRA site in a forest, equipped with a high precision CO2 concentration monitoring device, and two EPOC riverside monitoring stations will be made available in addition to the standard laboratory facilities (greenhouse, instrument calibration, sampling campaigns, etc.). Typically, this kind of project will be taken charge of by a group of students, teachers and a scientist and will last for an academic year. 

The second type are ‘in-school projects’ linked to the SchoolCO2web activity, WP 3, where students and teachers will take charge of some activities on their own, e.g. trace gases sampling at locations close to the schools, carbon cycle in artificial or natural ecosystems: artificial microcosms, school gardens, greenhouses, other school field sites where available, urban park, peri-urban forests, etc. These projects could last for longer time periods than a single year and include several groups of students and teachers from the same establishment networking at the regional and European level. Laboratories will support these projects by means of instrumentation, meteorological data, computation or other technical or scientific resources. 

We will promote such school projects and assist students and teachers for instrumentation, metrology, sensor calibration, computation or other technical or scientific resources. Seven main schools, the Lycée Max Linder (Libourne), Lycée La Sauque (La Brède), Lycée Des Graves (Gradignan), Lycée Condorcet (Bordeaux), Lycée Gustave Eiffel (Bordeaux), Lycée Sainte Marie de la Bastide (Bordeaux) and Collège Paul-Emile Victor (Branne) have volunteered for promoting such projects and will be launching them at the beginning of the school year 2008.

CLIMATE CHANGE SCIENCE Education 

Conferences, visits of field sites and laboratories will be organised for the teachers. This scientist – teacher cooperation will be further developed for building-up educational packages on climate change, carbon cycle, greenhouse effect, etc: web site, video conference, direct electronic links with on-site measurements, webcam, etc. 

Conferences from scientist for students will take place in a second phase, typically as one annual plenary conference for each establishment involved, grouping all students concerned, followed-up by smaller meetings with groups according to the specific interests and academic syllabus.

Involved staff members: 

Denis Loustau is director of the laboratory EPHYSE and Philippe Bertrand is director of the laboratory EPOC, their commitment in the CARBOSCHOOL+ project provides a clear evidence of the interest of the research community in the project.

List of staff involved

D. Loustau, Senior scientist, INRA, UR1263 EPHYSE

A. Bosc, research engineer, INRA, UR1263 EPHYSE

J.-M. Bonnefond, research engineer, INRA, UR1263 EPHYSE

T. Rabemanantsoa, G. Pracos and P Moreau, computing engineers, INRA, UR1263 EPHYSE

M. Sartore, research technician, INRA, UR1263 EPHYSE

G. Abril, scientist, CNRS, UMR 5805 EPOC

H.Etcheber, scientis, CNRS, UMR 5805 EPOC

P. Bertrand, senior scientist, CNRS, UMR 5805 EPOC

Jena

Teachers training course Earth system and climate research 22.-23.11.2007:

The training course was address to regional natural sciences teachers (chemistry, biology, geography and physics) and consisted of a lecture day with approx. 60 participants and a workshop day with 10 participants. During the lecture day scientists from all departments gave an insight into their field of research. This included methods of assessment and data analysis and what can be learnt from the acquired data. The 30 min. lectures covered 

1. Climate change and climate protection

2. On the land, in the water and in the air – tracing carbon in natural systems 

3. The assessment of atmospheric trace gases and the estimation of their sources and sinks

4. Carbon fluxes in ecosystems (soils)

5. Biodiversity research or how many species do we really need?

6. The arguments of climate skeptics

Subsequently groups of up to 15 teachers were taken on a tour to different labs of the institute.

Finally teachers received a DVD with two clips on i) biodiversity and ii) the carbon cycle and additional teaching materials (texts, work sheets, educational links) and a poster for the classrooms that outlines the global carbon cycle. 

For the second day workshops were offered on the topics:

1. Processes of atmospheric exchange

2. Assessment of biomass production

3. Assessment of soil carbon stocks

During the workshops teachers conducted experiments themselves. They generated data sets and analysed and interpreted these data. 

Due to a lack of registration the workshop on the assessment of soil carbon stocks had to be cancelled.

The Jena CO2-project, February 2008:

Frank Hilbert, geography student (teaching) at the University of Jena conducted a school project introducing a group of 15 high school students (grade 11) to atmospheric GHG assessment.

On 11.02.08 Christian Rödenbeck , scientist at the department for biogeochemical systems and Frank spent 3 hours at the school in Jena giving an introductory lecture on the topic of climate change and describing the aim and design of the project to the students.  On 13.02.08 the students spent an afternoon taking flask samples in and outside the city of Jena. For this they split up in 3 groups and took samples along 3 different transects which they had agreed on the previous day. During the next days these samples were analysed by the GasLab at MPI-BGC. During a third session on 18.02.08 the students came to visit the institute to learn about data analysis and interpretation. Christian Rödenbeck and Armin Jordan who is running the GasLab at MPI-BGC showed the students how their samples were analysed and possible ways of interpretation. Frank introduced the students to data analysis with Excel and each group prepared graphs and compared results with the others. In order to judge on the impact of the project on students and the teacher Frank gave out evaluation sheets which he has not received back, yet.

Supervision of school project work (Seminarfacharbeiten):

High school students in Thuringia are expected to conduct scientific project work on a topic they are interested in during grade 11. Usually in groups of 2-4 students they have one year to perform literature surveys, experiments and summarize their findings in a report. They finally have to present their results in a presentation to a wider audience. 

Scientists from our institute are actively engaged in the supervision of such project work. The following projects are currently running:

· “N-turnover in soils” (Annette Freibauer)

· “Natural and anthropogenic sources and sinks of greenhouse gases” (Armin Jordan)

Lectures by scientists in school/school classes visiting the institute:

· On 11.09.2007 we had a 10th grade (21 pupils) visiting the institute. After an introductory lecture on our institute’s research focus the students visited 3 different labs

· On 28.01.2008 Dietrich Feist from the department of biogeochemical systems contributed a talk about ?? during a project week on climate change at a high school in the region.

Girls’ Day

For the national educational campaign Girls’ Day MPI-BGC offered small workshops to the girls of a regional high school in April 2007. One group performed experiments with plants elucidating the impact of plant density and species richness on biomass production. The other group dealt with experiments on soil respiration and found out how soil carbon sequestration is influenced by different factors such as temperature, soil moisture, etc. 

The next Girls’ Day will take place on 24.04.08 and we are currently planning experiments for this event. 

Climate Research Laboratory-Scientific Park of Barcelona, Barcelona, Spain

The Parc Científic de Barcelona (PCB, Barcelona Science Park) is a research initiative of the Universitat de Barcelona (UB, University of Barcelona). The "Laboratori de Recerca del Clima" (LRC, Climate Research Lab) collaborates in the European effort to solve the continental carbon balance by managing atmospheric CO2 sampling stations in the Iberian Peninsula. LRC is extending its activities in technological terms with the "Laboratori d'Anàlisi de l'Atmosfera" (LAA) devoted to the high resolution and precision analysis of greenhouse gases concentrations in air samples.

Previous Experience:

The Scientific Park of Barcelona has a long tradition of opening its laboratories to the public and schools (see www.pcb.ub.es/recercaensocietat). Links already exist with several local schools & museums. The LRC-PCB is currently working with Fundació Tr@ms, a network of nine schools with almost 1500 scholars at the upper secondary level (age 15-18) and 1000 in the lower secondary level (age 12-15), and close to 300 teachers (60-80 involved in science teaching). Scientists of the LRC-PCB usually contribute to conferences for scholars and meetings with Tr@ms’ teachers. 

Specific regional activities planned:

The LRC-PCB has its research activities on the Carbon Cycle deployed on different sites of a large territory (CO2 measurement laboratories in remote sites or airborne instruments and flights). This makes it difficult to meet the researchers at work, but the results can be transferred in near-real-time. In that perspective we plan to build an open window (“CarboScreen”) to show the results in a Near-Real-Time Access with comments from the researchers. These activities (showing the results of an actual research project on Atmospheric CO2) need a close encounter with teachers and pupils to become a real educational tool.

Two different kinds of “CarboScreens” will be implemented, in non-formal and formal educational places respectively:

- one great “CarboScreen” at the Natural Sciences Section of the Mataró Museum, in the city of Mataró. LRC-PCB scientists will regularly meet the people in charge of the Science Section of the Museum to develop materials for Museum visitors, e.g. an exhibition on CO2 measurements.
- a dedicated “CarboScreen” area in the intranet of the nine schools of Fundació Tr@ms. Scientist will meet teachers at different times during two school years to prepare three meetings each year with the pupils. 

In parallel we will participate to the School CO2-web (WP 3) with three instruments: one at the Mataro museum, one at a school (not decided yet) and one held by different schools of the Tr@ms network for three months each. A science-society dialogue will develop as questions and comments arise from the results coming from the scientists through CarboScreens and from the results generated by the instruments operated by teachers and pupils themselves.
M 1-6: Establishment of the Near-Real-Time access to the research sites.

M 1-9: Screens systems developed to show results and comments (scientific inputs)

M 1-9: First pedagogical working materials.

M 1-9: Instruments for CO2 measurements at the CarboScreen sites.

M 9-18: First school year of implementation.

M 18-30: Second school year of implementation. Elaboration of materials for dissemination.

Activities at the European level

We will propose the “CarboScreen” idea to other CarboSchools+ partners, to include results from more research sites in Europe and combine the displays with the visualisation of results from the School CO2-web.

Involved staff members:

Josep Anton Morguí is (from 2002) the Research leader of the “Carbon dynamics and climate-carbon interactions” laboratory at the LRC-PCB. Beginning in 1984 he has also been developing his research on biogeochemical cycles in aquatic ecosystems, continental and marine, in the Ecology Department of the University of Barcelona, where he is currently Associate Professor. He is a member of the University of Barcelona Recognized Group “Innovative Teaching in Ecology Group”. Along his teaching career he has also taught Science and Technology at Secondary Schools. His scientific publications and presentations come from a diversity of national and international projects (e.g. Aerocarb, Volare, ICARO, ICARO-2, CarboEurope-IP, GEOMON. IMECC).
Miquel Àngel Rodríguez-Arias combines his research on diagnosis / time-series analysis of climate signals and climate-disease interactions at LRC-PCB with the management of research projects and the building of a parallel career as environmental writer in popular science and travel magazines. 

CARBOSCHOOL + ACTIVITIES PLANNED TO TAKE PLACE IN ITALY

Carboschool+ will integrate activities already ongoing in the frame of TSP and other dissemination projects, grouping them in a common structure. The projects and activities will maintain their individuality, the unifying point will be the set up of a CO2 monitoring network in the involved schools/areas. 

The areas in which the project will be run are the following:

Borgo Valsugana, Trento, Alpine area. 

The town of Borgo is located in an Alpine valley, at the southern border of the Dolomites. In addition to traditional agricultural activities (apples, strawberries, meat and milk),  and to tourisme, the area has undergo a strong industrialization. In consequence of thermal inversion, high levels of atmospheric pollutants are common in the lower part of the valley. 

Presence of IBIMET

Since 2002, IBIMET operates an eddy covariance setup on an Alpine grassland (Malga Arpaco), funded first by EU in the frame of CarboEurope, actually supported by the Ministry of Environment. In addition to the meteo measurements and Eddy covariance measurements, IBIMET runs experiments on pasture species growth and ecophysiology. The test site has been used, in the recent years, for information actions about global change targeted to tourists and to local policy makers. In addition to this, some focus groups with farmers and policy makers have been organized.

Ongoing activities with schools

The Athonomus Trento Province fosters and funds the organization of dissemination activities, in which IBIMET takes part since 2005.

This resulted in:

- organization of a course, addressed to primary and secondary school teachers, about meteorology, climatology, global change and related problems

- running courses in primary and secondary schools. The courses aimed to assist the schools in setting up and running meteo stations for didactit purpose, including working up and presentation of results, as well as the comparison among different locations

- running  experiences, addressed to primary schools, about the impact of climate and meteo conditions on agriculture. 

The experiences carried out have been presented in some local workshops.

Planned activities

the existing network of meteo measurements will be integratd and reinforced. 

A measuring point for CO2 concentrations will be set up in a hgih or secondary school, the equipment will be provided by the regional administration. 

 We intend to focus our presence on the contrast between the higher, less polluted  areas where traditional activities are still carried out, and the lowest valley, with its polluted conditions. This will be achieved by the presence of the eddy covariance setup at 1800 m a.s.l. and the CO2 measuring point in the valley 

PRATO, TUSCANY, CENTRAL ITALY

The city of Prato is 20 km west of Firenze, and although its medieval origin, it represents an industrial districts, based on SME (textiles, mechanics).

Presence of IBIMET and ongoing activities

A cooperation with the Liceo Copernico (scientific high school) started in the frame of TSP. At the moment, the following ativities are running:

- lessons about global change and reòated problems

- experiments about plant phenology and meteo conditions

both addressed to both teachers and students.

Planned activities

A meteo station is being installed, together with a CO2 measurement point. This will be the "heart" of research activities as well as communication activities addressed to the territory. The existing literature about measurements of carbon dioxide concentrations in different environments (cities, crops, indoor) will be examined by the students and the teachers, under the guidance of IBIMET researchers. We aim to run our measurements in accordance with the existing methodologies, and to use the obtained values in information activities. For these, further funding has already been requested to local sponsors. 

Further activities will deal about the spatial variability of rainfall (see below)

POPPI, TUSCANY, CENTRAL ITALY

The town of Poppi is in the higher part of Arno valley, in the Province of Arezzo. The area has been characterized by some geographical isolation, that helped to preserve local agricultural biodiversity and some traditions. The decrease of rain fall in the last decades has been evident, and the decrease of winter snowfall has lead to abandoning some ski resorts  that had been active since 80 years ago. The decrease in river water flow and the drying of springs have been object of some research. In the last 50 years, the area has been characterized by deep economic changes, based on the abandonment of marginal lands, the introduction of mechanized agriculture in the valleys, and the development of towns and industrial areas. The competition for water, the quick runoff from sealed soils and the general decrease in river flow are well known by the local folks, as the river has been used for timber transport until about one century ago.     

Presence of IBIMET and ongoing activities

At the Istituto Tecnico L.Einaudi (high school for administration and commerce) IBIMET has run a project about work chances and new jobs in rural areas. The work, carried out by the students under the guidance of the geography and the economy teachers, has been dealing with the re-proposing of traditional fabrics, and the exploiting of traditional crops and races (chestnut, pigs etc). The work has been accompanied by frontal lessons about meorology, climatology and global change, in the their relationship with the use of local resources and the perspectives for economic development. 

Planned activities

A meteo station is being installed, together with a CO2 measurement point. The cost of meteo station has been covered by a local sponsor. The meteo station will be the focal point of monitoring activities on meteorological conditions, in particular temperatures and rainfall. It has been decided in fact to focus in particular on the spatial distribution of rain and snow fall. Simple pluviometers and thermometers are being distributed to students; this will allow to draw a network of measurement points, as many of the students reach the school form other towns, scattered in an array of about 15 kms, and located at different heights a.s.l. The students have already been trained in the use of the instruments, and their work, assisted by the teachers, will be controlled and revised periodically. The measured data will be used to run spatialization models and some simple evapotranspiration models. (Turc, Thornwaite, Blaney and Criddle...), to introduce the students to the concepts of water balance.

BENEVENTO, CAMPANIA, SOUTHERN ITALY

The province of Benevento is characterized by the persistence of large rural areas, in which agriculture still employs high percentages of workers. The whole province has been characterized by high  emigration levels and by a strong reduction in population. We have thereafter identified the need to link our dissemination activities to real problems of the rural world, and to their solutions.

Presence of IBIMET and ongoing activities

IBIMET has run a project about work chances and new jobs in rural areas, funded by the Ministry of Work. The project has then resulted in a rural animation activity, addressed to the development of rural tourism and to the introduction of new agricultural techniques allowing farmers to reduce the cropping costs and to avoid soil erosion. Sod seeding techniques have been introduced, with the technical cooperation of a local tractor company. This, in turn, has been presented to the students of a local agricultural school, where some demonstrative experiments on sod seeding have been set up. This  work has been accompanied by frontal lessons about meteorology, climatology and global change, in the their relationship with the use of local resources and the perspectives for economic development. 

Planned activities 

The cooperation with the agricultural school (Istituto M. Vetrone, high school for agriculture) will continue, and further experiments on sod seeding will be introduced. The more agronomical experiments about crop productivity will be accompanied by others, on soil carbon emission in tilled and non tilled soils, and carbon accumulation in non tilled soils. 

Other activities will include setting up a CO2 monitoring point.

A network of meteo stations will be set up in schools of the province. 

Involved Personnel:

Antonio Raschi

Danilo Marandola (PhD student)

Francesca Ugolini (assistant)

Mario Lanini (technician)

Uppsala (TSP project)

Teacher-scientist partnership- a tool for professional development

The Swedish way

In this project will scientists and teachers cooperate to

· integrate students and teachers in authentic research environment

· promote the understanding of climate change, forests and the carbon balance

The project is performed in an iterative process where teachers, scientists and students learn from each other. Before the start of the new school year, teachers and scientists have met and discussed possible activities. During the semesters, the ideas have been tested and will, after an evaluation, be improve for the next school year. 

The Swedish partnership consists of three parts: Scientists from the department of Forest Soils, SLU, Uppsala, a pedagogue from Centre of Learning Development (UCL), SLU, Uppsala and teachers and students from Platengymnasiet in Motala (an upper secondary school).

The project started in January 2007 and will continue until September 2009.

Activities

Initiation

Spring 2007 was an initiation phase. We had several local meetings to learn to know each other, see how scientists and teachers can interact and get ideas of appropriate student projects and how they can be implemented in the curricula. We found out what kind of equipment and material we would need to be able to run the projects. Before the schools start in autumn 2007, a weather station and a portable CO2 analyser was bought and a chamber for measurement of CO2-flux from soil was built.  

School forest

Platengymnasiet in Motala has had activities connected to a “school forest” outside Motala, where they in several years have studied acidification and different other environmental aspects. In June teachers, scientists and the forest owner visited the forest. We looked at the forest plan and discussed where and how the studies about carbon balance in a forest could be intensified. The climate station was later installed there and a larger part of different work will be performed there. To use a specific site for measurements and studies have some advantages; different projects can work with different parts and build up a holistic description for the site or the problem and it will be possible for coming students to get historical data from the site.

Project works

During spring 2007, examples of projects were taken out from scientists in cooperation with teachers. The teachers have then inspired students to get involved in a project about the topic related to climate change. In the end, it was up to the students to decide what kind of project they wanted to do, how they wanted to design them, which material and methods they would use and how to run their projects. In this process teachers and/or scientists have the roles as mentors. Most projects have been related to find out more about the carbon balance in different kind of forests. Some of those projects have been performed at the School Forest and some at a forest of the students own interest. The students have among other things done following:

· Measured and estimated the storage of carbon in biomass and soil

· Estimated the change of carbon storage in biomass and soil 

· Measured the soil surface CO2 flux from different forest ecosystems

· Studied the importance of forest as a carbon sink

· Continuously measured the CO2 concentration in the air of central Motala

Experiences, handouts and outputs from those project works will be used in different other courses, such as general science, biology etc. 

The Soil Day Excursion

Another appreciated activity was the Soil Day Excursion (Markdagsexkursionen). During one day in September teachers, scientists, forest owners and people from forest industries, Sweden’s County Administrative Boards and Swedish Society for Nature Conservation, walked along one of the Linnaeus trail (Herbationes Upsaliensis) (http://www.linnestigarna.se/english/index.shtml). 250 years ago, the trail was built up by Carl Linnaeus (father of modern taxonomy), who used it in education of students. During the Soil Day Excursion current topics about environment (such as climate change), land use change and forest production were discussed in a soil perspective. The aim of the day was to disseminate current science to teachers, the forest sector and society.

Romanian Regional Workplan
We plan the following activities:

1. Seminars on the climate change topics

Scientists together with university students- who are currently involved in experiments in our group during their diploma/master thesis - will prepare/present seminars about the issue of the climate change to pupils in schools. Especial attention will be paid to the following questions:

· What makes the climate change? 

· How is climate changing: how has it changed in the past and how is going to change in the future? 

· What impacts of climate change have already been observed and what is expected to happen in the future 

· How do people adapt to climate change? 

The general idea will be to make them understand (using real examples) that the current change in climate is not a natural phenomenon and that it is of greatest importance to be aware of the impact of human activities, to know the situation in the place where we live and what each of them can do. It will be our greatest task to make them understand that we really need to know much more about this matter on a local/global scale; such scientific issues are not anymore only about doing science, but it is part of our daily life. Only with a better understanding we will have a chance to improve the situation for the future.

2. Discussions about the global warming: causes and consequences

The students/pupils work in small groups and each group will define and describe a specific problem like:  

-CO2 is the most prominent greenhouse gas in Earth's atmosphere: what are its sources and sinks? 

- causes of increased greenhouse gases.

- what climate do I have in my region, what are its characteristics? 

- what amount of greenhouse gas is there in the atmosphere? 

- who emits the most greenhouse gas, thus polluting most? 

-what real measures have been planned to fight against the greenhouse effect?

-how much energy do I use, how shall I reduce it?

- which of our activities contribute to emitting greenhouse gases?

3. Practical aspect: direct participation on field experiments

The important activity of this part of the project will deal with real experiments to identify and measure CO2 in different locations (school and institute yard, forests, etc).  For this activity, we will use the equipments available in our laboratory. Students will directly participate in data collection, analysis and interpretation. 

4. Dissemination of results

 Students/pupils will share their knowledge with other (younger) colleagues by:

- participation to various events, where pupils/students can present their results obtained in the above mentioned activities (for example, at the Research & Environment Protection Symposium organized every year by Babes-Bolyai University in Cluj-Napoca)

- pupils will promote the knowledge they acquired through this project within their schools (posters, booklets, articles in the school newspaper, web-site) to the younger colleagues and also in different schools in Cluj district (Somesul Rece) and others (Aiud – Alba district, Beclean – Bistrita Nasaud district)
