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INTRODUCTION AND OBJECTIVES
Anthropogenic climate change has the potential to impact a variety of natural processes across scales in forest ecosystems, affecting their structure, composition and functioning. Recognizing forest
ecosystems ascomplex adaptive systems(cf. Grimm et al. 2005), interactions and feedbacks between these dimensions of ecological complexity(Loehle 2004) need to be considered in addition to first
order effects to fully assess the potential impacts of climate change. Modeling is a primary tool to addressecological complexity; however, the traditional schools of process-based forest ecosystem
modeling generally reflect areductionist approach, strongly focusing on individual dimensions of ecological complexity (i.e., functional complexity in physiological models; structural and compositional
aspects in gap models; spatial complexity in landscape models). Here we address the question of how to bridge thisgap and scale physiological and structural processes and theirinteractions to larger
scales, in order to simulate landscape level ecosystem dynamics under climate change as emerging systemproperty.

We present the newly developed simulation modeliLand(individual-based forestLandscape anddisturbance model), which uses a hybrid approach (cf. Seidl et al. 2005) balancing population dynamics,
ecophysiology and landscape ecology. A hierarchical multi-scale approach ensures not only a robust scaling ofdetailed ecosystem processes but also enables a thorough model evaluation against a variety
of independent data sources at different scales. Here we demonstrate iLands capabilities to simulate (i) functional complexity, i.e. ecosystem productivity over an extensive environmental gradient, (ii)
structural complexity, i.e. multi-species, multi-layered old growth ecosystems, and (iii)spatial complexity, i.e. the ability to address these phenomena at the scale of forest landscapes.

DISCUSSION AND OUTLOOK
Recent advances in the understanding of ecosystem dynamics highlight the central role ofcomplexity for the functioning of ecosystems (Sierra et al. 2009). Consequently, complexity is also receiving
increased attention as important concept in the sustainable stewardship of ecosystems (Puettmannet al. 2009). Here we presented a simulation approach that is explicitly designed to quantitatively
address and scale these aspects. iLands foundation in general physiological principles and its good performance over a wideenvironmental gradient support the models suitability to applications under
changing climatic conditions. Due to its high resolution and spatially explicit design the model is particularly suitable to addressclimate change impacts in heterogeneous mountain landscapeswith
strongly varying local exposure levels (Daly et al. 2009). Furthermore, its ability to simulatestructurally and compositionally heterogeneous forests highlights iLands potential insupporting management
questionswith regard to biodiversity conservation and restoration ecology. The traceability retained byaiming for anintermediate level of complexity(i.e. the Medowar zone, cf. Grimm et al. 2005) in
implementing key ecosystem processes is a relevant aspect with respect to such potential future applications. Currently under development is a spatially explicit module of seed dispersal and
regeneration, which will allow the study of landscape scaletree species shiftsin response to climate change. Furthermore, modules ofdisturbance agents(i.e. wildfire, wind, bark beetles) are currently
being adopted into the iLand framework in collaboration with the LANDIS-II modeling community (Scheller et al. 2007). More information and updates can be found under http://iland.boku.ac.at.
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