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Overview of my talk
—

* Short introduction: what is R and what is R not?
« What says Web of Science about R?
« What R offers to vegetation ecologists?

« Examples of using R



What is R project?
-

 Programming language based on S syntax
* Free software package, frequently updated

Open community — everybody is welcome to contribute changes,
improvement or new functions to this software

 People, who like to meet and discuss (yearly conferences useR! held
in different parts of the world)



What R is not?

—
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What R is not?
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R has very simple interface...

—

R version 2.5.1 (2007-06-27)
Copyright (C) 2007 The R Foundation for Statistical
Computing

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain
conditions.

Type 'license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in
publications.

> Hi, how are you?

Not bad, and you?

> Well, today is a bit busy, but otherwise fine!
So?

> So, may I ask you to calculate something for me?
Forget it! ... By the way, how is your mother?




What comes with R?

An I

R Data Import/Export

—
Varsian 22,1 (3007-08-27)

W. N. Ris e
and th mer]

R Development Core Team

+ 50 called “idiot’s guides”



What are the strong features of R?
-

* program structure is open — you can expand functionality simply by
downloading and installing add-on packages from central repository
(CRAN, recently around 1.300 packages)

* you can cook everything in one pot — import data, analyze them,
export result and draw nice figures!

* there are extensive discussion forums on internet, where you can put
your question dealing with R and you can be almost sure, that it will
be answered



and (of course) some disadvantages...

—

* you need to spend some time and energy to learn it
* it could have some problems with analyzing large datasets

 Windows version works much less effectively due to Windows
system limitations — so if you can, go for Linux version!

* ... and much more, if you start to use, you will see...



Web of Science Analysis
—.

How does it work:
* | searched for papers published in SCI journals with reference to the
R project

R Development Core Team (2006 and older). R: A language and environment for
statistical computing. R Foundation for Statistical Computing, Vienna, Austria.
http://www.R-project.org. — and similar references

* and sorted these papers according to the subject category
(mathematic, statistic, ecology, plant science etc.), publication year,
journal name and the country of authors.

Web of Science®



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

Web of Science Analysis

—

Which field of science most commonly publishes results analyzed
using R project?

Oin
Field: Subject Cateqory Iéii?_;d EEEIH:; Bar Charl

ECOLOGY 549 18,9768 9;| =
STATISTICS & PROBABILITY 206 10,5773 %6

GEMETICS 2 HEREDITY 216 74663 %

ENYVIEROMNMEMT AL SCIENCES 178 6.1528 %

COMPUTER SCIENCE, INTERDISCIPLINARY APPLICATIONS 164 5.6689 %
ZO0LOGY 156 5.3923 %

BIOTECHMOLOGY & APPLIED MICROBIOLOGY 150 £.15849 2%
BIODCHEMISTREY & MOLECULARE BICLOGY 140 4,5393 %%

PLAMT SCIEMCES 135 4. 6664 %%
MATHEMATICAL & COMPUTATIOMAL BIOLOGY 127 4,3899 %%

OoOEOHOE @[

Web of Science®



Web of Science Analysis

—

How has the number of papers using R project increased during the
last 6 years?

(papers from all subject categories are included...)

N . e Record 0 of
Field: Publication Year Count 2803 Bar Chart

2006 1172 40,5116 % | D
2007 1069 36,9513 %6 .
2005 547 15,9077 %% W
2004 93 3.2147 %% i

2003 7 0.2420 %%
2002 4 0.13583 %%

Web of Science®




Web of Science Analysis

—

ECOLOGY 42 6.2038

: ' JOUREMAL OF APPLIED ECOLOGY 28 4,1359
WhICh Journals mOSt AMERICAMN MATURALIST 26 3.840E5
. BIOLOGICAL COMNSERNVATION 25 3.6928

frequently pUb“Sh JOURMAL OF ANIMAL ECOLOGY 22 3.2495
. OECOLOGIA 22 3.2496

papers USIng R MOLECLULAR ECOLOGY 21 3.1019
. ? ECOLOGICAL MODELLING 20 2.9L542
prOJeCt ' MARIMNE ECOLOGY-PROGRESS SERIES 19 2.8065

OIKO5 17 2.5111
ECOLOGICAL APPLICATIONS 16 2.3634
ECOLOGY LETTERS 15 2.2157

(COnSIdered SUbJeCt EYOLUTION 15 22157
JOURMAL OF BIOGEQGRAPHY 15 22157

Categorles: ECOlOgy JOURMAL OF ECOLOGY 14 2.0679
JOURMAL OF EVOLUTIONARY BIOLOGY 14 2.0674

and P|ant SCienCe) JOURMAL OF WILDLIFE MAMNAGEMENT 14 2.0679

THEQRETICAL AMD APPLIED GEMETICS 14 2.0679

MEW PHY TOLOGIST 13 1.9202

AGRICULTURE ECOSYSTEMS & ENYIROMMEMNT 12 1.7725
BEHAWIORAL ECOLOGY AMD SOCIOBRIOLOGY 12 1.7725

F R FEFRAEEEFREFFEFRERERREEREEEREEFER
————----------.

GLOBAL ECOLOGY AMD BIOGEOGRAPHY 11 1.6248 %
ECOLOGICAL RESEARCH 9 1.3294 %
: { PLAMT AMD SOIL 9 1.3294 9%
Web of Science®

BICDIYERSITY AMD COMNSERMATION 8 1.1817 %



Web of Science Analysis
—.

TOP 23 countries
using R project for
publication by their
scientists (all fields of
science included)

Web of Science®




What does R offer to vegetation ecologists?

-
« Basic statistics — ANOVA & MANOVA stuff

* Multivariate analysis — ordination, cluster analysis

 Machine learning methods (supervised classification) — neural
networks, CART, Random Forests etc.

« Species response modeling — GLM, GAM

* Diversity modeling

« Simulation studies and randomization procedures

* Analysis of spatial data (spatial autocorrelations etc.)

* Analysis of time series



Competition of DCA and NMDS

—

NMDS - non-metric multidimensional scaling
 non-metric alternative of unconstrained ordinations (PCA, DCA)

* the method tries to project samples into 2D figure, so as distances
between these samples maximally correspond to the sample
dissimilarities (measured by selected dissimilarity measure — Bray-
Curtis etc.)



Why not DCA?
-_— —

« DCA was originally developed by Mark Hill in order to correct some
obvious problems of CA (Correspondence Analysis).

* This is done using two problematic steps — detrending along axes,
which removes so called arch effect, and rescaling of axes, which
removes packing of samples in the ends of the gradient.

* Detrending in reality works by twisting the ordination space, so it
looks pretty in 2D, but not so in 3D and higher.

* Points will produce triangle or diamond shape — which is actually
artifact of detrending!



Why not DCA?

DCAT
DCA analysis of 2000 forest releves randomly selected from Czech National Vegetation Database.



Why yes NMDS?
-

* [t doesn’t suffer from the artifacts of DCA.

* According to Minchin (1987) it's the most robust unconstraint
ordination method in vegetation ecology.

* It's non-metric method, and doesn’t assume the unimodal shape of
SPEeCies response curves.



Why yes NMDS?
—_—
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NMDS analysis of 2000 forest releves randomly selected from Czech National Vegetation Database.



Comparison of DCA and NMDS

DCA NMDS
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Zeleny D. & Chytry M. (2007): Environmental control of vegetation pattern in deep river valleys of the Bohemian
Massif. Preslia, 79: 205-222.



Simulation of species distribution in 2D ecospace

—



Which method can better recover simulated

gradients in data?
—_—

 Simulated data contains two not-correlated gradients.

* Question: how successfully can DCA and NMDS recover these
gradients from species-plot data?

« Results:

— if one of the gradients is stronger (longer) than the other, both
methods work well;

— if the gradients are of similar length, both methods fails to
recover the simulated pattern.



correlation of gr1l with 1st axis

Which method can better recover simulated

gradients in data?
—_—

Dependence of gradient length proportion Dependence of gradient length proportion
and correlation of gr1 with 1st axis and correlation of gr1 with 1st axis
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Employment of R by other software

—



& DCA, NMDS and PCA

—



& Species Response Curves

—
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