If you have a strong background in the modelling of environmental systems, computer
programming (e.g. C++, Fortran, R) and an interest into vegetation or ecosystem science, I am
sure we find a project for you when we meet and discuss. Just contact me to organize a
meeting. In the meantime, you might consider the projects below, which do not necessarily
demand very strong programming skills.
Thomas Hickler
Can remote sensing products be used to detect early warning signals of ecosystem
tipping points?
The hypothesis that tipping points often are preceded by increased variability of ecosystem
state variables and a slower recovery from disturbance (see e.g. Scheffer et al. 2009) should
be explored using satellite products such as the Normalized Difference Vegetation Index
(NDVI, see e.g. Hickler et al. 2005).
Which factors are driving global patterns in forest structure and functioning?
A generalized forest model (Smith et al. 2001, Hickler et al. 2004, Hickler et al. 2012) should
be tested against forest plot data on species or plant functional type composition, forest
biomass, tree density and size class distribution. Sensitivity experiments should be carried out
to generate hypotheses concerning the main driving forces, such as climate, soil
characteristics and tree life history traits.
Special requirements: Basic programming knowledge (e.g. C++, Fortran) would be beneficial.
Which global areas that are important for biodiversity preservation could be affected by
major biome shifts?
Global projections of biome shifts as a result of climate change should be overlaid on maps of
global conservation areas and biodiversity hotspots, see e.g. Thomas et al. (2008). Land use
change scenarios might also be considered.
Special requirements: Experience in handling of large data sets and GIS.
Which factors determine the distribution of trees?
It should be analysed how well the distribution of European trees can be predicted using
different climatic variables. Of particular interest is how well models using climatic variables
that are associated with a special physiological mechanism, such as freezing tolerance,
perform compared with purely correlative models, see e.g. Svenning and Skov (2004),
Thuiller et al. (2006)
Special requirements: Experience in R programming.
Which factors determine the distribution of major forest types in North America?
A vegetation model parameterized for Europe (Hickler et al. 2012) should be parameterized
for north-eastern U.S. The model should be tested against the current forest distribution and
changes during the last 1000 years as part of the PALEON project.
Past fire regime in central Europe/Carpathians and the influence of biomass availability,
climate and anthropogenic impact.
Counting charcoal particles from lake/peat sediments, and statistically inferring the fire
regime: fire peaks, frequency, and fire return interval.
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