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Detecting Effects in Forest Watershed Studies: Emerging Methods
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Field-based natural resources research has progressed from localized field studies to broad geographically
and temporally based studies such as operationally scaled forestry experiments and paired watershed
studies. Large-scale studies are thought to reflect the interactions of system-wide processes more
accurately (Monserud, 2002). But along with a broader view of the system, these broad-scale studies also
incorporate more geographical and temporal variation making the detection of statistically significant
differences more difficult. Emerging methods are able to partition background variation into more
identifiable sources, thus reducing the background variation and increasing statistical power. Paired
watershed studies use a variation of the before-after-control-impact (BACI) design to account for broad-
scale spatial and temporal variation (Watson et al., 2001). Hierarchical statistical models, closely related
to structural equation models, use covariates measured on different sized experimental units in a
regression-like setting to explain variation at nested scales (Bryk and Raudenbush, 2002). For example,
explanatory variables measured at the subbasin scale can be used to explain tributary variables, which in
turn can be used to explain stream pool features that ultimately explain the presence or absence of fish.
Bayesian belief networks, also known as graphical models are an extension of hierarchical models that
loses the distinction between explanatory and response variables. Belief networks allow all variables to
be interrelated and relationships among related variables are described by distributions that are
conditioned on linked variables. Belief networks are beginning to be used to describe complex systems in
natural resources applications and new statistical techniques for dealing with spatial and temporal
autocorrelation are being developed (Haas, 1991; Lee, 2000; Borsuk et al., 2004; Gitelman and Herlihy,
2007).
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