PhD in Forest Modeling Complexity
We are looking for a motivated PhD student to work on a modeling project that investigates the potential tradeoffs between managing forests for efficient provision of goods and services and adaptability in relation to global change factors and in the context of complex adaptive system theory. The project will be coordinated between the University of Quebec a Montreal (UQAM), Oregon State University, and the Swedish University of Agricultural Sciences, Umeå, Sweden; with the student being based at the UQAM, but travelling among the three universities. Required qualifications include a basic training in forestry, forest ecology, and forest economic and a strong background in quantitative sciences and modeling. To apply or for further information, send a letter of interest outlining your suitability and motivation, a CV, and a list of references to Klaus Puettmann (Klaus.Puettmann@oregonstate.edu), Christian Messier (messier.christian@uqam.ca) or Jon Moen (Jon.Moen@emg.umu.se). The candidate’s acceptance will depend upon successfully obtaining a scholarship from the Forest Modeling Complexity program (http://www.fcm.uqam.ca/index.asp?lang=en).
Brief summary:
The goal of the project is to test the conceptual model shown below (figure 1) using a modeling approach that provides actual quantitative insights into the potential tradeoff between managing forests for efficient provision of ecosystem goods and services and adaptability in the context of complex adaptive system theory. Providing realistic examples of this relationship will be very helpful in discussions of where and when “traditional” management practices are suitable, when managing forests as complex adaptive systems is advantageous, and which factors are most influential in determining these conditions. 

First attempts should include developing models for settings in Sweden, Quebec, and the Pacific Northwest. Modeling challenges include the development of a local and landscape inventory database and utilization of local tree and stand growth models. Additional challenges include the quantification of a suite of ecosystem goods and services. 

A possibleanalytical approach could start with a simple log function that describes the shape of the lines in figure 1, e.g., 

 Y = a + bxc

where y is the ecosystem service, e.g., income, amount of water supplied, wildlife habitat. a is the intercept parameter, b is the slope parameter (in the depicted case, a negative number), and c is the curvature parameter. An ananlytical and simulation approach would be required to determine what management aspects are influencing each of these parameters. 
Figure 1:

Traditional forest management with the aim of simplifying forest structure and composition
Managing forests as complex, adaptive systems
Variability
Figure 1 (modified from Puettmann 2011) describes the conceptual impact of increased variability on provision of ecosystem goods and services. The basic relationship assumes that the level of ecosystem goods and services, (e.g., income, water quality, wildlife habitat) declines as variability (or uncertainty)of outside influences increases. Examples of variability can include higher variation in moisture availability,herbivory, social expectations)
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