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| WHAT IS QEco?

QEco is an open source software for the analysis of ecological communities
whose algorithms are taken from libraries compiled in the statistical
software R.

It provides a single environment that facilitates the use of specialized
techniques to evaluate, explore and confirm hypotheses of interest in
ecology and conservation biology. biogeography, ecology of communities,
among other fields of ecology. It can be used for the analysis of ecological
communities with educational and / or scientific purposes.

| https://sites.google.com/site/gecosite/ |

Functionality of version 1.0
Comparlson functions

- ADONIS (Permutation multivariate analysis of variance using distance
matrices)

2 ANOSIM (Similarity analysis)

2 Beta-dispersion  (Multivariate homogeneity of group's dispersions
variances)

< Forward selection (Forward selection with multivariate response using
permutation under reduced model)

Ordination functions

>Unconstrained
3 Decorana (Detrended correspondence analysis and basic reciprocal
averaging)
2 NMS (Non-metric multidimensional scaling)
- PCNM (Principal coordinates of neighbour matrices)
>Constrained
3 CCA (Partial or Constrained Correspondence analysis)
2 CGO (Constrained gaussian ordination)
2 Rda {Redundancy analysis)
- VARPART (Partition the variation of community matrix by 2. 3 or 4
explanatory matrices)
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FUNCTIONALITY — AN EXAMPLE

Problem
Evaluate the relative importance of environmental and spatial features in
the beta diversity of a community of mites - available in library vegan
(Oksanen et af.. 2013)-.
The observations correspond to plots (70).
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1. Explore the association between environmental variables and the
community of mites. [dentify redundant and irrelevant variables.

'dl Forward Selection &
It allows ta enter predicTor variable ane by one inta a mriple regression madel
(univariate or multivariate) and evaluates the inparzance of each one in the radel
aased on a retention criteria.The hypathasis tests are evaluated hy permutatians.

Redundancy Analysis (Rda)
A multiple regression extenslon which allows Lo resirlel response variables ln the
'8 space of pradiclors varlable across principal component.

2. Explore the association between environmental variables and the
community of mites.

(pcrm (Spatial Eigenfunction and Principal Coordinate Analysis)‘
Woran index for the significant coordinates {in spatiol terms)

It detects and quanti®ies spatlal patterns over a wide range of scales, breaking the

spatial variables {geographic coordirates) in a truncated ratrix of fuclidean

Lﬂii?anres, and fn axes of ardination based on prircipa’ coordinates analysis. g

3. Analyze the variance partition considering the environmental and spatial
variables.
-

VarPart (Partition the variation of community matrix by 2, 3\

or 4 explanatory variables)
Method to evaluate the relstive impartance al 2, 3 or 4 sets al explanatory
varlables on @ response variable sel. IL Is based on a parlial redundancy analysis
\d“d ar extenslon of partlal regresslons. E”,
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These routines allow to answer research questions in ecological
communities such as

does the ecological community under study present an organization
pattern?
what factors determine the composition and species turnover of the
community?
what scales are given to these assembly processes?
what is environmental or spatial tolerance of the species?
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FUTURE WORK

Routines to Include in the next version

0 Characterization of communities

Diversity/Dominance indices

Accumulation curves

Indicator species
0 Restricted and patrtial ordenation analysis

dbRDA (Redundancy analysis dissimilarity matrices)

Partial correlograms

CAO (Restricted additive ordenation)

Regression trees or classification (Varpart-Tree)
0 Univariate methods

Generalized additive models (CAM)

Generalized additive models zero-inflated (mixture model GAM).



Congruencia
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