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BIODIVERSITY CONCEPTS

• First mention of the ‘biological diversity’ concept is 
attributed to Gerbilskii and Petrunkenvitch (1955), 
who referred it in the context of intraspecific in 
behaviour and life history

• Biodiversity contraction was apparently first proposed 
by Walter Rosen in 1985.

• UNEP defines biological diversity as the variability 
among living organisms from all sources including, 
terrestrial, marine and other aquatic systems, and the 
ecological complexes of which they are part; this 
includes diversity within species, between species 
and of ecosystems
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BIODIVERSITY CONCEPTS

• As proposed by Magurran (2004), biodiversity 
is “the variety and abundance of species in a 
defined unit of study”

• So, for biodiversity measurement, richness
(the variety) is important, but relative 
abundance is also a necessary component
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WHAT ARE WE FOCUSED ON AT UASD/IGU?

• Focal group: woody plants, Cactaceae and 
palms in dry, semideciduous and rainforests

• Measurement of biodiversity, considering 
both components, relative abundance and 
richness

• Application of statistics and spatial statistics
to biodiversity and its relation to geology and 
geomorphology





















http://www.r-project.org/

















Source code:

https://gist.github.com/geofis/5c9ce0f780a10cbb7972

http://www.geografiafisica.org/2016/02/11/curso-r-biodiversidad-uasd-us-de-enero-de-2016/
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CONCLUSSIONS

• In semideciduous forests, biodiversity 
measured by alpha-indices varies 
mainly because of relative abundance 
changes

• Richness appears to be relatively 
homogeneous across different rocks 
substrates and landforms
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CONCLUSSIONS

• Maximum biodiversity occurs in forests 
on marlstones and alluvial deposits

• Minimum biodiversity takes place in 
forests on limestones
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GEOSTATISTIC

• It is statistics applied to the study of spatio-
temporal data

• It gets support from statistical models based 
on random functions theory which models 
uncertainty related to spatial distribution
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Grupo Códigos Atributos

1
LCCA_02, LIv_1, 

LMVE_02, PVRO_04

• Spatial:

• Null or small nugget effect

• Gradual increase of semivariance in fitted variograms for

both, richness and abundance, which means spatial

autocorrelation for these variables

• Non-spatial:

• Highest mean Fisher–alpha diversity parameter, and many

singletons reported at quadrat level.

• Dominant species are not characteristics of secondary

vegetation. Forests are at least 30 years old

• Two transects were protected by fences.

• No livestock evidence found

• Three transects were located over river banks/terraces

2 PVRO_01, LLTR_01

• Spatial:

• Gradual increase of semivariance only for richness

variograms, and for abundance, results were singular fits

• This means high spatial autocorrelation only for richness,

but not for abundance

• Non-spatial:

• Lowest mean Fisher–alpha diversity

• Dominant species were those characteristics of secondary

vegetation

• One transect was 12 years old

• Fences were absent and livestock evidence was reported



Group Codes Attributes

3
ELVE_01, EPCA_02, 

LLCv_2, LMVE_01

• Spatial:

• Convergent variograms with relatively high nugget

effect and without gradual semivariance increase.

This means low spatial autocorrelation and high

infracell variability

• Non-spatial:

• Moderate mean Fisher–alpha diversity

• Fences were absent

• Livestock evidence was reported

• Located over marlstone and in slopes

4

CROB_01, CROB_02, 

ECMD_01, ECMD_02, 

ECMI_01, ELCA_02, 

EPCA_01, EPVE_01, 

LCCA_01, LCCA_03, 

LCHv_1, LLCv_1, 

PVRO_03

• Spatial:

• Singular fit in variograms for both, richness and

abundance, which results in no spatial

autocorrelation

• Non-spatial:

• Moderate mean Fisher–alpha diversity

• Fences were absent

• Livestock evidence was reported

• Frequently found on slopes and river

banks/terraces
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CONCLUSSIONS

• At quadrat level, geostatistical analysis 
discovered patterns hidden to 
univariate statistics, and reinforced the 
role of Fisher–alpha parameter as a 
sensitive measure of diversity
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CONCLUSSIONS

• Mature forests without livestock, and 
located over river banks/terraces, exhibit:
• High spatial autocorrelation of richness and abundance

• Harbor great diversity measured by Fisher–alpha 
parameter at transect level

• Show prevalence of singletons at quadrat level. 

• These communities seems to be local 
“biodiversity hotspots”, but unfortunately they 
are not included in any conservation unit at 
present time.


