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EFISCEN Space – a high-resolution, empirically-based forest
simulator for Europe
Gert-Jan Nabuurs1, Mart-Jan Schelhaas1, Geerten M. Hengeveld1

Introduction: Many countries have developed systems for projecting forest resources and wood
availability, usually tailor-made on the data delivered by their National Forest Inventories. Although
studies using these tools are helpful for developing national policies, they cannot provide a consistent
assessment for larger regions such as the European Union or Europe as a whole. For that purpose, several
European simulators have been developed over the last decades. When the first European-scale forest
resource models were developed, the approach chosen matched best with the predominant forest
management approach in Europe (mostly even-aged management), the data availability (only
aggregated data available), the issues to be addressed (large-scale resource availability, Member State
level carbon sequestration) and the computing power available. In the meantime, the situation has
changed drastically. Forestry is now increasingly incorporating natural processes taking into account
effects of climate change on growth as well as the fulfilment of forest functions other than wood
production. Furthermore, forests are becoming more heterogeneous in species composition and structure
and a larger range of management options need to be considered. At the same time, NFI data policies
are becoming more open and the computing power has increased dramatically, opening up possibilities
for more advanced simulation approaches at large scale. We report on the development and application
of a new European simulator, EFISCEN-Space.
Materials and methods: EFISCEN-Space models the evolution of the diameter distribution of a
collection of stands over time. Increment is estimated from European-wide individual tree growth
models that explicitly take into account tree size and stand structure, as well as a range of abiotic
predictors. These models were developed on a set of data containing repeated DBH measurements or
increment cores of individual trees from 10 European NFIs (Schelhaas et al. 2018). Mortality and
management are implemented based on observed probabilities of tree removal based on repeated
observations from National Forest Inventories (NFIs) (Schelhaas et al. in review).
Results & Conclusion: EFISCEN-Space is thus able to simulate forest stand development anywhere in
Europe, given the current species and diameter structure, usually as derived from NFI plot data. The
model has been applied to study the potential for increased wood mobilisation in a range of case study
regions in Europe (Schelhaas & Nabuurs 2017), and is currently being applied for greenhouse gas
verification purposes.
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