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Introduction

The purpose of this paper is to provide a starting point for climate change discussions in project level invasive plant NEPA documents for Region 6. For some forests, this may provide an adequate discussion of the topic for their NEPA document.  Additional information and discussion should be added if, 1) the public has provided specific comments during scoping relative to invasive plant management and climate change / global warming, and 2) if the forest has better local information or climate change research is taking place on the forest. 

Effects of Climate Change on Invasive Species

Global climate change is predicted to alter precipitation and seasonal temperature patterns, as a result of increased levels of atmospheric carbon dioxide (CO2) and other factors (Mote 2004).  Most recent studies on the interaction between climate change and invasive plants conclude that climate change is likely to favor invasive plant species to the detriment of native plant species for individual ecosystems (Chornesky et al. 2005, Climate Change Science Program 2008, Dukes and Mooney 1999, Hellmann et al. 2008, Pyke et al. 2008).  In some studies, invasive plant species have demonstrated increased growth rates, size, seed production, and carbon content in the presence of elevated CO2 levels (Rogers et al. 2008, Rogers et al. 2005, Smith et al. 2000, Ziska 2003).  Warming climates may remove elevational barriers to invasive plant distribution that currently exist (Tausch 2008). 
Many invasive plants are species that can thrive in the presence of disturbance and other environmental stressors, have broad climatic tolerances, large geographic ranges, and possess other characteristics that facilitate rapid range shifts.  The predicted changes in climate are thought to contribute additional stressors on ecosystems, including those on National Forests, making them more susceptible to invasion and establishment of invasive plant species (Joyce et al. 2008).
Predicted conditions may also make management of invasive species more difficult.  Some current treatments used on invasive plants may be less effective under conditions of climate change scenarios and/or elevated CO2 (Hellmann et al. 2008, Pike et al. 2008, Ziska, Faulkner, and Lydon 2004).
Predicting how climate change will affect invasive plants, and invasive plant management, at the local or even regional scale is more difficult to deduce than are these general indications.  Anticipated changes in the climate for the Pacific Northwest (e.g. more rain, less snow, warmer temperatures (Mote 2004, Mote et al. 1999, National Assessment Synthesis Team 2000) or elevated C02 may not be realized at a local area, particularly within the time frame of this analysis. Growth of invasive plants under elevated CO2 conditions will also be influenced by environmental conditions such as soil moisture, nutrient availability, and the plant community in which the invasive species occurs (Cipollini, Drake and Whigham 1993; Curtis, Drake, and Whigham 1989; Dukes and Mooney 1999; Johnson et al. 1993; Taylor and Potvin 1997).  The complex interaction of multiple and uncertain variables make site-specific predictions speculative.
Relevance for the Proposed Action

Current science is insufficient to precisely determine a cause and effect relationship between climate change and the Proposed Action for the project area.  A general conclusion, based on the preponderance of current literature, suggests that “most of the important elements of global change are likely to increase the prevalence of biological invaders” (Dukes and Mooney 1999).  The National Forest landscape will become more vulnerable to the establishment of invasive plants infestations, actual acreage affected by invasive plants could increase, and control strategies may become more difficult.  Recommended management responses to these predictions are early detection (resulting from regularly scheduled monitoring) followed by a rapid response to eradicate initial infestations (Hellmann et al. 2008, Joyce et al. 2008, Tausch 2008).
Given that all alternatives include control of invasive plants with an early detection/rapid response component, and the large uncertainties regarding effects of climate change at any specific location over the time frame of this project, there is insufficient information to discern any meaningful differences between alternatives.  All actions are consistent with recommendations for management response in the face of potential influences of climate change on invasive plants.
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