STReESS: Studying Tree Responses to extreme Events: a SynthesiS
Cost Action FP1106

Short Time Scientific Mission
Reference code: COST-STSM-ECOST-STSM-FP1106-100214-039534
STSM Applicant: Dr. Claudia Cocozza (postdoc), Department of Bioscience and Territory, Pesche,
Italy
Host: Dr. Paolo Cherubini, Swiss Federal Research Institute WSL, Birmensdorf, Switzerland
Period: 10 – 21 February, 2014

Scientific Report
Project proposal template: The development of dendrochemistry in environmental monitoring

Introduction
Annual tree rings record the environment changes, such as pollution events (Leonelli et al. 2012).
The dating of tree growth rings combined with the application of the registered information on
their structure for environmental and historical studies is referred to dendrochronology (Fritts
1976; Schweingruber 1988; Cherubini et al. 2013). The combination of environmental and historical
analyses in tree rings has enhanced the understanding of how variations in atmospheric deposition
affect some key processes underpinning tree physiology and adaptation to under changing
environmental ecological changes conditions (e.g., Lévy et al. 1996; Watmough and Hutchinson,
1996). Woody plants continuously exposed to pollutants for long periods could be useful indicator
for the temporal reconstruction of impact and the evaluation of damage of these pollutants on
plant functionality (e.g., Battipaglia et al. 2010, 2013). Tree-rings permit long-term retrospective
field observations, enabling investigations of long-lasting effects, such as the impact of chronic
pollution on forest trees, “dendrochemistry” (Ferretti et al. 2002).
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Purpose of the STSM
The purpose of STSM was aimed to predispose a project template on the “The development of
dendrochemistry in environmental monitoring”, through the direct interaction of the applicant
with the host. The main aim of the STSM was to define the gap of knowledge, available
instruments and possible collaborations to be conveniently implemented in a successful proposal.
Moreover, the opportunity of a project application was assessed for supporting a postdoc position
of the Italian applicant at the Swiss host institution.
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Description of the work carried out during the STSM
Activities were carried out in the definition of current state of research on annual tree rings record
of environmental changes, namely pollution, in particular on the detection of nanoparticles. The
lack of knowledge on the detection and storage of nanoparticles in tree rings has been considered
as the starting point and proposal basis. The research areas and study motivation were defined in
order to understand how variations in atmospheric deposition would affect some key processes
underpinning tree physiology and adaptation to changing environmental conditions. Current state
and proven skills of the research host on “dendroecology” to define bioindicators in environments
subjected to emission of pollutants, combining dendrochronology and dendrochemistry, were the
focus of such collaboration.

Description of the main results obtained
A completed proposal was drafted. A detailed research plan was defined, specifying the approach
that could be used and the concrete objectives that might be aimed within the project. Studies and
experiments were envisaged to reach the set goals. Methods, schedule and milestones by which the
research goals might be reached were described. Moreover, the draft proposal has been enriched
by the relevance and impact, scientific relevance and broader impact of the provided activities.
While, the involvement of structure(s) and staff directly engaged in the achievement of the
proposal is still in evaluation phase, other possible collaborations have been identified and
contacted.

Description about how the results contribute to the Action aims
Activities of the project proposal are related to the Action FP1106, in the study of effects of extreme
events, in particular with temporal changes in effects of environmental conditions on tree growth
and species susceptibility to abiotic stress, with a focus on polluted areas. The project is focused on
on forestry for encouraging a scientific debate on ensuring a sustainable provision of forest
products and environmental services. The understanding of state and potential of forest mitigation
and adaptation to climate change in a polluted environment, as well as long-term monitoring,
needs to be improved. The potential for urban areas to harbor considerable amounts of pollutants
needs to be recognized by city planners and urban foresters, so that management practices that
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preserve ecosystem and promote services in pollution detection are being promoted. In addition,
the collaborative research carried out within the STSM will contribute through the feasible
scientific papers to the progress of COST Action FP1106.

Contribution to the action aims
The STSM was based on the aim of the Action FP1106 to link scientific expertise and facilitate data
exchange and organization. The STSM fostered collaboration between the beneficiary and Dr Paolo
Cherubini, sharing ideas, techniques and infrastructure available in the host institution. During the
STSM the collaboration between members of the two institutions was strengthened on the
adaptation and response to environmental changes in forest tree species with important ecological
value. The activities were focused on the potential of dendro-sciences for the monitoring of
environmental pollution, that has increased dramatically and may affect vitality, production and
wood quality of European trees, in urban and periurban areas.

This report may be posted on the Action website.

Confirmation by the host institution of the successful execution of the STSM can be found in the
attachment.
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