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INntroduction

Forest populations are generally characterized by good level of phenotypic plasticity, an useful trait for survival, especially in relation to climate change, which
requires plastic responses in relatively short term. This feature is linked both to wide distribution range of forest species and to the length of their biological
cycle, that expose trees to continuous fluctuations of pedo-climatic characteristics and biotic communities present within sites.

Phenological traits are adaptive, genetically controlled, but also influenced by environmental factors (air temperature, water availability and photoperiod).
They can affect not only the duration of the growing season, but also the population fitness and the species distribution range. Phenological monitoring is
therefore considered a valuable tool to study the effect of climate change on species and provenances, to define their resilience and to modelling their
distribution range in the near future.

The Lifel5-CCA 000089 AForClimate Project aims to adapt the forest planning of beech forests to climate variability, defining methods able to measuring the
climatic factors that predispose and may predict specific behaviors related to phenology, growth and resilience. Indeed, forestry practices can influence the
evolutionary processes and adaptation of forests, promoting growth, natural regeneration, genetic diversity and therefore the species resilience.

For these reasons during the project, starting from 2018, phenology is monitoring in two beech forests, the Giogo-Casaglia forest (Firenze, Toscana) and the
Roccamandolfi forest (Isernia, Molise). Leaf and cambium phenology were monitoring comparing different methodologies, which consider different spatial and
temporal scales, as scoring systems and remote sensing for leaf phenology, in order to define a method that improves the efficiency of monitoring in terms of
quality of collected data, subjectivity of monitoring and economic sustainability. The following are the preliminary results related to the phenological monitoring
carried out in spring 2018 and 2018.

Methods and results

In each area the monitoring affected 4 site conditions, defined on the basis of exposure (northern and southern) and elevation range (high and low), and 20 test areas randomly distributed within these 4
sectors. In below tables both the different phenological methods used and the monitored material are reported
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Highlights

* Lower altitudinal belts showed to be phenologically synchronised due to similar adaptive traits in similar ecological condition (contact with the Turkey oak higher belt).

 Higher altitudinal belts showed an early onsetting at the northern aspect compared with the southern ones. This difference fades off until the complete leaf unfolding which tends to be synchronised.

* Wood radial increment (presence of enlarging cells - EC) starts with the complete leaf unfolding (Score 5).

» Microwave remote sensing from Sentinel 1 proved to be an operative detection tool for leaf unfolding phase (Score 5) with a 2 days temporal accuracy and 10 m geometric resolution.

* It is necessary to link the complete flashing activity to environmental features and parametrize specific models. These models can be coupled with remote sensing data to realize a continuous remote
monitoring of phenological phases.



