
















to historical EGV combinations. The majority of cells were
extrapolated (35%) and interpolated (34%). Interestingly,
although the MIROC A2 scenario is considered a more
extreme future, no cells were uncomputed for this
projection.

Our future habitat maps provide useful "what if"
examples for discussing the potential effect of climate
change on tamarisk habitat. We caution that climate is only
one factor in determining species habitat, and we stress that
climate change projections should be examined within the
context of multiple forms of uncertainty. Some of these
issues have been discussed previously. Issues surrounding
the nature of the climate system and climate model
uncertainties should be acknowledged but are beyond the
scope of this paper and can be extensively reviewed
elsewhere (Bony et al. 2007; Roe and Baker 2007).
Assessment of climate change effects is also confounded by
our lack of knowledge about the future trajectory of
greenhouse gas emissions. We attempt to address future
greenhouse gas emission uncertainty by presenting two
scenarios that bound some future emissions and model
sensitivities to changes. Uncertainties related to the use of
bioclimatic envelope models to examine potential changes
in species habitat as a result of rapid climate change have
been widely discussed in the literature (Davis et al. 1998;
Guisan and Zimmermann 2000; Hampe 2004; Hijmans
and Graham 2006; Martinez-Meyer 2005; Neilson et al.
2005; Pearson and Dawson 2003, 2004). One concern
associated with climate change is that the potential direct
effect of increased concentrations of atmospheric CO2 on
plant physiology and changes in water-use efficiency are
not considered (Neilson et al. 2005; Pearson and Dawson
2004). However, because tamarisk is a phreatophyte, this
latter point is less relevant (R. Neilson, personal commu-
nication, February 2008). Despite the uncertainties
surrounding bioclimatic envelope models, the usefulness
of the approach has been exemplified by recent prominent
applications (e.g., Bradley et al. 2009; McKenney et al.
2007; Rehfeldt et al. 2006, 2008; Thomas et al. 2004).

Results from our case study area show that even for the
more optimistic CSIRO B1 future model/scenario combi-
nation, highly suitable tamarisk habitat could expand more
than twofold by the end of century because of climate
change. As expected, the more extreme MIROC A2
combination shows much more habitat emerging. Indeed,
a more than 10-fold increase in highly suitable habitat is
projected, with most of the entire case study area outside of
high-elevation regions becoming moderately and highly
suitable. This outcome might seem far-reaching, but the
projection makes sense given the MIROC A2 model/
scenario combination and our largely temperature-driven
ENFA and resultant HS model. We note that the MIROC
A2 projections were largely based on interpolated and
extrapolated cells; thus, we caution that confidence in this

result is less robust. We were able to examine potential
climate effects for just a portion of the study area, but it is
likely that results for the entire region would be similar.
Although there is uncertainty in projecting effects of
climate change, there is considerable scientific consensus
surrounding general future warming trends (IPCC 2007).
Therefore, we suggest that it is likely that tamarisk habitat
will expand in the northwest by the end of the century. Our
potential future habitat maps provide a useful starting
point for discussing the emerging threat of this highly
invasive species in relation to climate change.
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