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The problem:

We want to represent the geographic distribution of species
under the following circumstances:

Most occurrence data available for the vast majority of species
are asymmetric (i.e. presence-only)

Sampling effort across most species’ distributional ranges is
uneven, thus occurrence datasets are eco-geographically
biased

Environmental variables encompass relatively few niche
dimensions, and we do not know what variables are relevant for
each species



More problems:

Many algorithms do not handle asymmetric data (e.g. GLM,
GAM)

Some of the algorithms that does handle asymmetric data do
not handle nominal environmental variables (e.q. soil classes)
[e.g. Bioclim, ENFA]

Many stochastic algorithms present different solutions to a
problem, even under identical parameterization and input data
(e.g. GARP)

We do not know the ‘real’ distribution of species, so we do not
know when models are making mistakes (mainly over-
representing distributions), and when are filling knowledge gaps



We have to live with all those
problems, so we need a way to
make the best decision possible

Anderson, Lew and Peterson (2003) developed a procedure
to detect the best-subset models among a given amount of
varying models



To evaluate model quality you need to:
1. Generate an ‘independent’ set of data

There are at least two strategies to do so:

- Collect new data
- Split your data into two sets
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Regardless of the method, you end up with two data sets,
one for training the model, and one for testing the model



2. Generate a model with the training data




3. Quantify error components with a confusion matrix
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What does omission mean?

J

In general, omission error can be considered a ‘hard
(true) error. However, under some circumstances, a
presence record might not be so:

1. ldentification of the taxon is wrong
2. Georeferencing of the locality is wrong
3. A record represents individuals outside of their

ecological niche; e.g. ‘sink’ (rather than ‘source’)
populations; individuals in transit or vagrant, etc.



What does commmission mean?

Model overprediction may or may not be an error, so
commission is not a ‘hard’ error.

Prediction in areas where a species does not have a
confirmed record is caused by different factors:

1. The area is suitable for the species, but no sampling
effort has been made. The species may be there.

2. The area is suitable for the species, but historical
(barriers, dispersal capability) or biotic (competition,
predation) factors have impeded the species to occupy
it, or went extinct.

3. The area is unsuitable: True commission error



Some stochastic algorithms (like GARP) produce
somehow different models with the same input data. If
we produce several models, we can calculate their
errors and plot them in an omission/commission space
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The question now is, which of these models are good
and which ones are bad?
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The question now is, which of these models are good
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Implementation in Desktop GARP
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Implementation in Desktop GARP
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Implementation in Desktop GARP
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Implementation in Desktop GARP
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