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Figure 4. Diagram illustrating the four types of outcomes that are possible when assessing the
predictive performance of a species distribution model: true positive, false positive, false negative

and true negative. The diagram uses the same actual and modeled as

in Figure 3. Each instance of a symbol (x, 7, o, -) on the map depicts a site that has been Pearson, 2007
surveyed and presence or absence of the species recorded (itis assumed here that if a site falls

within the actual distribution then the species will be detected). These survey records constitute

the test data. Frequencies of each type of outcome are commonly entered into a confusion matrix

(see main text). Prof. J. Hicke
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Evaluating species distribution models with historical observations

@ (b)

Pleistocene

l niche model
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FIGURE 11.9 Backwards and Forwards Modeling of Eastern Mole (Scalopus aquaticus).

(A) SDM created from known Pleistocene occurrences predicts present distribution. (B) SDM created

from known current distribution predicts known fossil occurrences. From Martinez-Meyer, E., et al. 2004.
Ecological niches as stable distributional constraints on mammal species, with implications for Pleistocene
extinctions and climate change projections for biodiversity. Global Ecology and Biogeography 13, 305-314.

Biogeogiapnny 5 Hannah, 2011 Prof. J. Hicke

Example application of species distribution model

Cape Town

05 101520 25 Kilometers
o

Mapped populations
I Current W Future
FIGURE 11.8 Example of SOM Output.
SDM output for a protea (pictured) from the Cape Floistic Region of South Afrca. Current modeled
range is shown in red, and future modeled range is shown in blue. Known occurrence points for the
‘species are indicated by back circles. Figure courtesy Guy Midgley.
Biogeography Hannah, 2011 Prof. J. Hicke




Insect outbreaks: Projections given future climate change
Change in range of invasive hemlock woolly adelgid

Evaluate sensitivity to uncertain future conditions
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Rehfeldt et al., 2006
Fig. 8 Modeled bioclimate profik of Picea engelmannii (see fig. 7). Prof. J. Hicke
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Rehfeldt et al., 2006
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Fine spatial
resolution
projections
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Fige 3. Same s Fgue 2t foranar s seuhcsin Colorado llsting Prof. J. Hicke
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We couldn’t get this work published...why?

« lack of inclusion of necessary habitat
« talus maps of uncertain quality

« lack of inclusion of known important variables
« presence of subtalus snow or water
* no data available

« uncertainty about importance of other factors
+ snow cover as insulation
« cold-air drainage through talus slopes

* uncertainty about pika’s ability to persist in hot, dry places
« behavioral change

Trook, Buotte, Hicke, unpublished

Biogeography 1 Prof. J. Hicke




