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1) Purpose of the visit
In July and August 2013, an Ingos field campaign was planned in the region of Viterbo, Lazio, Italy. The planned field campaign was a cooperation between my own institution, the group of Remote Sensing of the University of Bremen (Germany), and the DIBAF (the Department for Innovation in Biological, Agro-food and Forest systems), Universtiy of Tuscia (Viterbo, Italy). Besides, alongside the field campaign, my exchange stay was planned for 3 months at DIBAF.
2) Description of the work carried out during the visit
During the visit, two main field experiments took place.
The first field experiment took place at Rocca4, a cropland site approximately 20 kilometres from Viterbo. In this site, continuous (open-path and closed-path) Eddy Covariance measurements were taking place. The plan was to install the FTIR (Fourier Transform Infrared Spectrometer), which was brought from Bremen, in the field and to connect it to 2 different flux measurement techniques: two automated non-steady-state through flow chambers and, simultaneously, to a flux gradient system. The goal was :
1) to compare different flux measurement techniques, measuring at the same site, 

2) to study greenhouse gas emission from a dry ecosystem and 

3) to study the process of photodegradation (the direct breakdown of organic matter under the influence of sunlight).

The first 2 weeks mainly consisted of organizing practical details such as unpacking the shipped equipment, transport of equipment to the field, organizing housing and power in the field, organizing access to field and internet in the field. Unfortunately, not for all these issues, I could be of much help, since most organization matters had to be handled in Italian. I used the time to write the final software of the experiment and to read in about research which was done  at DIBAF (my host institution). Also I found an Italian course, to learn some basic Italian, which, I was hoping, could help me organizing basic organizational matters myself.

In the 3rd week of July, the experiment could start. After a few days of building up we could start up the system. Two new problems rose soon: the FTIR could not handle the hot climate and the power demand was too high for the system. After a few more days, both issues were solved and the first useful data could be obtained from 26th of July.

Since that day, I visited the field almost every day. Basic maintenance included the positioning of the flux chambers. It was planned to move them every 3 to 4 days, so we could minimize the environmental disturbance of the chambers on the ecosystem. Also, regular calibrations were done (1 to 2 times a week). An unexpected-frequent activity was the changing of the water filter, which was need every 3 to 4 days (in previous experiments this was every 3 to 4 weeks). Luckily there was internet in the field, so I could check remotely if everything was going fine in the field. 

This period was intersting and nice, since we were clearly building up a useful dataset, but also intensive since the maintenance was demanding and the needed constant surveillance gave little rest. The end of this first experiment was in the beginning of September. I have not had enough time to fully look into the obtained data but the first results look promising.

The second experiment was based on an idea of Dario Papale, head of the DIBAF-group. The DIBAF group has a lot of expertise in the field of Eddy Covariance Measurements. Their idea was to study the storage component, which is an important detail in Eddy Covariance flux measurements, and is relatively unknown. The goal was:

1) to study the vertical storage component of CO2, CH4, N2O and CO, 

2) to investigate the horizontal variation in the storage component, 

3) to study the possible sources of the different gases, based on their observed vertical pattern.

The idea of this experiment was mainly developed and planned during my stay in July and August. We discussed the possibilities of the system and the possible further material which needed to be obtained. These weeks were nice since I learned a lot from my colleagues of DIBAF about Eddy Covariance measurements! In the last week of September, the practical issues for the storage experiment were solved and we could start building up the system. In the last week, also my supervisor from the University of Bremen, Thorsten Warneke, came for a visit. Together we filled in the last details of the experiment and, together with the colleagues of DIBAF, we finished the set up and started the measurements.

In the first 2 weeks of October, I left the host institution, since I was accepted for the TTORCH-summer school in Hyytiälä in Finland. This was a great opportunity! However, during application for this summer school in April 2013, it was planned that my exchange stay in Italy would end just before the summer school. Due to delay in the start of both experiments, the second experiment had only just started. Luckily, some colleagues at DIBAF were able to help during my stay in Finland and, which several phone calls and online assistance, it was possible to keep the measurements running during this time.

After returning from Finland, we started to look together at the first data. It looked really interesting. A few adaptions were made in the field to improve the experiment. During this experiment, relative less maintenance was needed since the water filter problem was less strong. However, due to malfunctioning internet, an every day visit was necessary. The experiment was stopped and material was packed and shipped in the last week of October. I left the host institution in the last week of October. 
Overall I can describe my stay at the Universtiy of Tuscia as really great. It was a wonderful and valuable experience. My colleagues were always willing to help and were of great value especially during the build-up phases of the experiments. Especially the help of Simone Sabbatini I have to mention, who helped me with all experiments, but also with many Italian language and culture issues.

During my exchange stay, I have learned many things about Eddy Covariance systems, but also about land use and soil science of the region. Besides, I learned working in a new group with a new language, which was sometimes difficult but in the end very nice. I am very happy that I could spend my research stay abroad in the group of Dario Papale in Viterbo.  
   
3) Description of the main results obtained

The results can clearly be divided into the 2 experiments.

The first experiment took place in a dry cropland. This location was chosen because of one of the focuses of the experiment: the process of photodegradation. During previous experiments, soil CO-production was observed under influence of sunlight. This observation can be explained by photodegradation, the direct breakdown of organic matter by sunlight. In literature this is described as a process playing a role in dry ecosystems and resulting in CO2-fluxes. We thought it would be interesting to study photodegradation in more detail. A very dry ecosystem, lacking photosynthesis and receiving sufficient sunlight, would be optimal for studying photodegradation-induced CO2-fluxes (and CO-fluxes).

Unfortunately, the cropland in where the experiment took place, was not as dry as hoped. The relative wet summer in Italy resulted in green grass during the whole experiment. However, again, interesting results were found in CO-production. A clear relation between incoming sunlight and CO-production has been observed. For CO2, the production is not there or less clear. Data analysis on this 1.5 month continuous data set on CO2, CO, CH4 and N2O fluxes is still on going.

The second experiment, focussing on the storage component of Eddy Covariance measurements, gave interesting results as well. A 4 weeks of close-to-continuous data set is obtained, giving information about the vertical build-up of greenhouse gases during day and night. Also here, data analysis is still on going.

4) Future collaboration with host institution (if applicable)

Future collaboration with the host institution will be mainly in the field of writing up the results. For both experiments we aim for publishing the results. For this publication, intensive collaboration is necessary. Further collaboration, like other visits etc., are not planned but also not excluded. The host institution has indicated that I am always welcome to come back.
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
For the data obtained at the cropland site, I will be the main responsible person for the further processing of the dataset. This dataset still needs many processing, but the final goal would be to publish the results of this experiment.

For the second experiment, someone of the group of DIBAF will be the main investigator of the obtained data. If the data is interesting and publishable, the possibility of publication will be discussed.

6) Other comments (if any)
As can be read from this report, the described exchange stay is longer than indicated during the application for this grant. The original stay was planned for 1st of July until the 30th of September. However, already early during the stay, it became clear that, due to practical reasons, the start of both experiments was delayed. Because I would be the main responsible person for the FTIR and the experiments, it was decided that also my stay was extended until both experiments were finished.

The reason why this is not communicated to ESP, is this. Due to malfunctioning of my email system, the acceptance of my ESF-grant application in June has never reached me. I was only informed end of October about the acceptance of my application for the ESF-grant. I was very happy that it got accepted. However, at this time, since it was already October, I did not want to confuse the system even more by sending a new application with the changed end date (31 October instead of 30 September).

Furthermore, I would like to give my apologies for the late acceptance of the grant and the delayed sending of this final 'Exchange Final Report'.



