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Bases teóricas de los modelos de distribución o de nicho



La distribución geográfica y las posibilidades e inconvenientes
de extracción de información del nicho 



Living dead

Distance

Lack of 
surveys

Metapopulational 
dynamic



Species inhabit in favourable localities.....but not in all.

Methodological absences

Contingent absences

Environmental absences

Environmental and spatial bias so 
distributional patterns can be temporarily 
different.

Dispersal limitations, metapopulational
and/or, source-sink dynamics

?????



Observed richnessSurvey effort





Do we need absence data to extrapolate distributions?
• Not
• Yes

What kind of absences?

What kind of predictors?

What is the meaning of the 
obtained representation?



What are the missing species?

What are the not well-surveyed localities?



Distribución potencial y realizada



Equilibrium with the 
environmental conditions

Role of dispersal limitations, 
biotic interactions and other 

contingent factors

Realized DistributionPotential Distribution
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How can we obtain relatively reliable absence data?  

R-script



Simplified representation of an unknown reality 

Presence
Absence

YES

What kind of predictors?

Y = f(X)
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When absences are selected far from
the environmental conditions prevailing
in the presences the predicted
distribution area is higher.

Non-equilibrium with the environmental factors
YES



We need to use the “pure” influence of climate factors 

SAM



Models or colour maps? 

MaxEnt
Diva-Gis



“Most ecologist would agree that niche is a central concept of ecology, 
even though we do not know exactly what it means”

Real & Levin (1991)

NOT



Potential Distribution 
(PD)

Occurrences

Eco-physiologic 
adaptations

Fundamental Niche 
(FN)

Derived Fundamental 
Niche (DFN)

≈

FN ≥ DFN

Realized Distribution 
(RD)

PD ≥ RD

NOT



≈FN PD

RDNOT



•Geographic distribution is an empirical evidence (uncertainty principle )

•Fundamental or realized niche cannot be quantified from geographic observations.

Variable 1

Va
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2

RN

FN

Occurrence or abundance are the result of the 
role played by multiple limiting factors that 
hinder the unveil of the niche.

Distributions do not reflect niches

NOT
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POTENTIAL REALIZED

¿

Translocation 
experiments. 
Physiological 

data

Simple methods with 
only presence data 

Complex methods with 
presence/background 

absences or 
presence/environmental 

pseudoabsences

Complex 
methods with 

presence/abse
nce data







Accuracy measurements
•Discrimination

the ability to separate the instances of presence from the instances of absence

•Calibration
how well the estimated probability of presence represents the observed 

proportion of presences



Estimated probability
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(Youden index = Se + Sp - 1) (Youden
1950)
True Skill Statistics




