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Introduction: language
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Introduction: teacher

http://dryades.units.it/SM/
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Introduction: topic
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Introduction: schedule

Good question…..
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Introduction: classes

Dream: 

Frontal lessons 

Groupwork 

Q&A sessions

Reality: 

Streaming

So what?

?
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Introduction: materials

Slides 
+ 

Scientific papers 
+ 

R scripts
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Introduction: test

A discussion on the main theoretical topics 
of the course. 

Your practical work will be evaluated 
during the practical classes 

(if we will be able to have any….)
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Let’s start with an example….

Introduction
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BIO1 = Annual Mean Temperature

BIO2 = Mean Diurnal Range (Mean of monthly (max temp - min temp))

BIO3 = Isothermality (BIO2/BIO7) (×100)

BIO4 = Temperature Seasonality (standard deviation ×100)

BIO5 = Max Temperature of Warmest Month

BIO6 = Min Temperature of Coldest Month

BIO7 = Temperature Annual Range (BIO5-BIO6)

BIO8 = Mean Temperature of Wettest Quarter

BIO9 = Mean Temperature of Driest Quarter

BIO10 = Mean Temperature of Warmest Quarter

BIO11 = Mean Temperature of Coldest Quarter

BIO12 = Annual Precipitation

BIO13 = Precipitation of Wettest Month

BIO14 = Precipitation of Driest Month

BIO15 = Precipitation Seasonality (Coefficient of Variation)

BIO16 = Precipitation of Wettest Quarter

BIO17 = Precipitation of Driest Quarter

BIO18 = Precipitation of Warmest Quarter

BIO19 = Precipitation of Coldest Quarter
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Let’s switch to R Studio.

Introduction
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Does it seems simple? 

However, this is indeed the simplest part of the job. 
What is missing is the preparation of data. 

And the interpretation part. 

Plus, several questions do arise 
since the very beginning….

Introduction
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Modelling what?
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Modelling what?

What are we modelling? 

The actual distribution? 

The realized, or fundamental niche? 

Or habitat suitability?
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Modelling what?

First of all, however, we must answer 
to the following questions: 

Why a given population is present in, 
or absent from, a given area? 

Which are the drivers that shape 
the distribution of individuals of a species 

in the geographical space?
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Modelling what?

Species' distribution is mostly influenced by 4 groups of factors: 
-  abiotic conditions, which impose physiologic limits to the presence of a 

given taxon in a given area. 
-  biotic conditions, i.e. all the interactions of a taxon with the other 

organisms in the area. 
-  dispersal, i.e. the capability of a taxon to actually reach different areas in 

which abiotic conditions are suitable for its survival. 
-  evolution i.e. the capacity of a taxon to change in time. This factor, 

anyway, has little influence in short time lapses.
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Modelling what?

These factors interact to define the actual distribution of a taxon. Such 
interaction has different strength at different scale. 

A taxon is present in a given area when: 
1. physical and chemical factors permit a positive, density-independent 
fitness. 
2. the overall interactions with all other livings produce a positive biotic, 
density-dependent fitness. 
3. the area is accessible to the taxon. This factor can change along time, 
hence modifying the distribution of organisms. 
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Modelling what?

A = abiotic niche 
B = biotic niche 
M = accessible area 

FN = fundamental niche 
RN = realised niche 
P = actual distribution
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Modelling what?

Evolution

We must bear in mind that this factor normally works on long times, thus is normally 
not affecting the present distribution of a species.
However… 
While this is true, the time required for evolution does vary in different organisms. 
Certainly, in plants and animals it is normally not relevant. But when smaller 
organisms, with high mutation rates, and high number of generations per year, are 
taken into account, evolution could become relevant at a short temporal scale. 
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Modelling what?

Dispersal

The capacity of dispersal of a species can account for its presence in a given area, 
and for its absence from other areas, in which climatic conditions could potentially 
allow its colonization.

The accessible area for a given species, at a given time, is the whole area within the 
colonizable reach of existing populations, i.e. where migration is not impeded by 
natural or human-made barriers to dispersal.
For the future conditions, it encompasses those areas that can be naturally colonized 
in the future, e.g. if species change their distribution in response to climate change or 
following invasions. 

Evolution can affect dispersal, since mutations can improve or reduce dispersal 
ability of a taxon, or of one or more of its populations.
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Modelling what?

Dispersal

When dispersal rate is high (dispersal 
parameter < 2), often the portion of population 
which occurs in source habitat is lower than 
when dispersal is low (A). In the latter case, 
the amount of organisms occurring in sink 
populations is close to zero. 
This increase in the percentage of the 
population in source habitat occurs despite a 
decrease in the fraction of source patches 
occupied (B). 
These two trends taken together depicted a 
situation described by the source-sink 
dynamics theory, with a high fraction of the 
population occurring outside the bounds of 
the niche when dispersal is high and a large 
fraction of empty suitable sites when 
dispersal is low. 
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Modelling what?

Dispersal


