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PROJECT DESCRIPTION

The phenology of plants has gained increasing attention in recent years due to its close connection to current climate
change trends (Tang et al. 2016). Trees are generally timing their phenological events based on climatic cues such as
temperature, irradiance and photoperiod, although the importance of individual climatic factors vary based on species,
biomes and site environment (Richardson et al. 2013; Tang et al. 2016). Despite these variations, deciduous trees in
temperate European forests show a general trend towards advanced budburst timing in the last 50 years across
different species (Menzel, Estrella, and Fabian 2001; Badeck et al. 2004; Richardson et al. 2013). Beside these temporal
trends, there is however a large spatial heterogeneity in budburst-timing across European forests. A study by Peaucelle
et al.(2019) shows that depending on the species about half of the spatial variance in budburst can be explained by a
range of long-term climatic variables including temperature, precipitation and radiation intensity (Peaucelle et al. 2019).
Intriguingly, similar observations have been made for the phenology of birds for which climatic variables were not
sufficient to explain the spatial variation in the shifts of breeding behaviour between European great and blue tits
(Marcel et al. 2003; Matthysen,Adriaensen, and Dhondt 2011). This suggests that local, non-climatic factors (e.g. soil
parameters, stand density, forest biodiversity) contribute to the variance of budburst among stands either directly or by
interacting with climatic drivers. However, spatial variability in budburst due to non-climatic factors is not accounted for
in land surface models (Olsson and Jonsson 2015). This could explain why models are often not able to accurately
predict observed spatial differences of leaf unfolding on a regional scale (Migliavacca et al. 2012; Olsson and Jénsson
2015). Identifying how stand non-climatic factors affect the spatial variance of spring phenology and characterizing how
they interact with climatic variables would therefore highly improve our understanding of phenological timings and the
performance of our global models.

Another problem in identifying the drivers of spatial variability is represented by inter-individual and inter-species
variability. On one hand, individuals differ in their timing of budburst depending on their previous year phenology and
tree size (Marchand et al. 2020). On the other hand, this inter-individual variability is then encompassed by an inter-
species variability, reflecting different ecological adaptions and evolutionary traits of the species. To accurately
investigate the spatial differences of budburst it needs to be established how these different levels of variabilities scale
against each other.

This project will therefore investigate the following questions.

1) Are non-climatic factors on a stand level influencing the spatial variability in budburst? Do these factors
interact with climatic variables?
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2) s the scale of inter-individual and inter-species variability of budburst the same across European forests? How
does it compare against the scale of variability among stands?

3)  Can non-climatic factors affecting spatial variability in tree budburst be also the drivers of the spatial
variability in bird phenology?

While this is the overarching framework of the study, we will try to answer sub-questions, potentially suitable for
publications, such as:

a) s inter-individual budburst variability affected by the demographic structure of the stand?

b) Do trees in uniformly composed forests/stands differ in their timing of budburst to trees in more diversely
composed forests/stands?

) Are trees adjusting their timing of budburst according to earlier experienced leaf damage?

Method and data required from contributing partners

To assess these questions we are building a database of long term phenological observations in connection with other,
non-climatic stand measurements as these are not available on existing pheno-databases. Data providers will be
continually updated about the work and invited in publications using the data. Ideally, we are looking for phenological
observations of budburst for at least 10 years, site climatic measurements (or information if there is a climate station
nearby with reasonably access possibility) and with the following additional information concerning non-climatic
factors. Furthermore, it would be interesting if you know if any studies regarding bird phenology were conducted in the
area at any time. If a part of this data we need is already in publications, we will retrieve it from there. We ask for your
effort filling the tables only for non-published observations or fully private data that we will not be able to find
elsewhere.
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