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Abstract. Ecosystems with alternative attractors are susceptible to abrupt regime shifts



that facilitate the rapid transition between states and
reinforce an ecosystem state once established (Walker
and Salt 2006). Mechanistic studies suggest that









had the lowest AIC, it is evidence for logistic growth
associated with rapid alteration of a driver variable,
followed by logistic growth (sensu Maygrowth(1977)-6-1.().y)-351.7Llogistic









a basic prerequisite for testing ecosystem transitions, but
is currently unavailable for many terrestrial ecosystems.
Nonlinear changes in system state are often the “rst
observed evidence for thresholds and alternative attrac-
tors. Shrub cover in the 4-yr and 20-yr “re treatments
showed discontinuous shifts of, 10% shrub cover from



the jump in shrub cover we observed is abrupt compared
to other studies, and that the expansion rates that follow
are anomalously high.

Statistical analyses of shrub cover over time support
our interpretation of temporal shrub dynamics as abrupt
and nonlinear, rather than linear tracking or logistic



2011, Ratajczak et al. 2012, Scheffer et al. 2013).
However, it may be that longer-term climate trends are
more important for shrub performance, or that the

magnitude of climatic variation necessary to elicit a



similar to the decline in grass cover that occurred
around 2005 in this study (Fig. 2; Lett and Knapp 2005,









