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Metody fyzické geografie 3:
Biogeografie & ekologie

Jan Divisek
Geograficky ustav & Ustav botaniky a zoologie 'PAEOMET 20055
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Osnova predmetu

1. Uvod do pfedmétu a do R

* Osnova predmeétu, literatura, software, seznameni se vzorovymi daty
» Zaklady prace s R (prace s vektory, maticemi, data framy a listy)

2. EDA, korelace aregrese vR
* Explorativni analyza dat - popisné statistiky (boxploty, histogramy apod.)
e Standardizace a transformace dat
* Korelacni analyza — Pearsonlv a Spearmaniv korelaéni koeficient, korelace osetfend o prostorovou

autokorelaci
» Regresni analyza — regresni rovnice, koeficienty, R?, adjustovany R?, rezidua, variation partitioning, GLM



Osnova predmetu

3. Indexy podobnosti/vzdalenosti

* Euklidovska vzdalenost (paradox Euklid. vzdalenosti, double zero problem), Hellingerova vzdalenost, Jaccard,
Sorensen, Bray-Curtis, B

sim)

* Mantelova korelace

4. Numericka klasifikace

* Nehierarchicka klasifikace (k-means)

* Hierarchicka klasifikace (UPGMA, Wardova metoda)

* Vybér optimalniho poctu klastru

* Prostorové omezena klasifikace — minimum spanning tree a metody pro urceni sousedstvi



Osnova predmetu

5. Ordinacni (gradientova) analyza

e Linedrni vs unimodalni metody, prfima vs. nepfima ordinace
 PCA, PCoA, MNDS — vypocty, vizualizace, testovani proménnych, vybér proménnych
e Pasivni promitnuti enviro. proménnych — funkce envfit

6. Prostorova statistika

* Meéreni prostorové autokorelace - Moran’s | pro jednorozmeérna data, Mantel correlogram pro vicerozmérna data,
global x local

* Moznosti vyjadreni prostoru v biogeografickych analyzach — polynomy XY, MEM
* Prostorové analyzy v S.A.M. — regresni metody GLS

7. Machine-learning methods - CART + Random Forests

 KlasifikaCni a regresni stromy (CART)
* Random Forests — modelovani spojitych proménnych (predikce druhové bohatosti pro JMK), vizualizace v R

8. Species distribution modelling

* MaxEnt — modelovani binarnich proménnych (rozsiteni druh), Java software + R



Ukonceni predmetu

e Zkouska (5 kr.)

* Aplikace 3 vybranych metod na sva nebo zapUjc¢ena data (mUZou to byt data k bakalarce Ci
diplomce, disertacce atp.)

e Zkouska bude probihat diskusi nad vysledky jednotlivych metod
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Developments in Third English
m Environmental Modelling Edition
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Vol. 24
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A Primer of : ol
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Second Edition

Daniel Borcard
Francois Gillet
Pierre Legendre

@ Springer

NICHOLAS J. GOTELL! - AARON M. ELLISON
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INVESTICE DO ROZVOIE VZDELAVANI

RNDr. Danka Harustiakova, PhD., RNDr. Jifi Jarkovsky, PhD.,
Mgr. Simona Littnerova

Vicerozmérné statistické metody
v biologii

Leden 2010
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Pfiprava a vydani tichto uéebnich textil byly podporovany projektem ESF ¢.
CZ.1.07/2.2.00/07.0318 .
..Viceoborova inovace studia Matematické biologie® a stitnim rozpoétem Ceské republiky.
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INVESTICE DO ROZVOJE VIDELAVANI

Rozhodovaci stromy a lesy

Klara Komprdova

Leden 2012
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Pfiprava a vydani této publikace byly podporovany projektem ESF €. CZ.1.07/2.2.00/07.0318
Viceoborova inovace studia Matematické biologie* a statmim rozpoétem Ceské republiky.



http://www.iba.muni.cz/res/file/ucebnice/komprdova-rozhodovaci-stromy-lesy.pdf
http://www.iba.muni.cz/res/file/ucebnice/jarkovsky-vicerozmerne-statisticke-metody.pdf

Literatura o R

[ |
Practical Recipes for Visualizing Data

THE R BOOK

MICHAEL J CRAWLEY

M. Henry H. Stevens

R Graphics
Cookbook

FWILEY

O’REILLY" Winston Chang

www.it-ebooks.info




/

yzy

\/zorova data pro ana

* Vegetacni snimky z JMK

Nadm. vyska

- 820 mn. m.
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\/zorova data pro ana

* Vegetacni snimky z JMK

Pram. roéni
teplota vzduchu

- 9.6 °C
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\/zorova data pro ana

* Vegetacni snimky z JMK

Ro¢ni uhrn
srazek
927 mm/rok

- 458 mm/rok
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\/zorova data pro ana

* Vegetacni snimky z JMK

Geologie
Upper Tertiary and Quaternary sediments

- Carpathian flysch sediments

- Cretaceous sediments

- Limestone and calcareous sediments

- Serpentines

- Proterozoic and Palaeozoic rocks



\/zorova data pro ana

* Vegetacni snimky z JMK
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Co budeme pouZivat? CAI‘C

“GIS
ArcGIS

* |nstalace z inet.muni.cz
* Verze 10.2.2 nebo vyssi, pfipadné ArcGIS Pro

The R Project for Statistical Computing St u d I O
* Instalace z CRANU (https://cran.r-project.org/)

* Verze 4.0.2

R Studio Desktop
e Instalace z https://www.rstudio.com/products/rstudio/download/
* Verze 1.3.1093

S.A.M.

* |nstalace z http://www.ecoevol.ufg.br/sam/
* Verze v4.0

MaxEnt
* |nstalace z http://biodiversityinformatics.amnh.org/open source/maxent/
* Verze 3.4.1



inet.muni.cz
https://cran.r-project.org/
https://www.rstudio.com/products/rstudio/download/
http://www.ecoevol.ufg.br/sam/
http://biodiversityinformatics.amnh.org/open_source/maxent/

/aciname s R

* R je programovaci jazyk a prostredi pro statistickou analyzu dat a jejich vizualizaci

R je inspirovan tzv. S jazykem, ktery byl vyvinut Johnem Chambersem v Bell
Laboratories a je zakladem komercniho softwaru S-plus

R je freeware a jeho duchovnimi otci jsou Ross Ihaca a Robert Gentleman
* Nazev programu je udajné odvozeny od R v jejich krestnich jménech

Klicova je moznost instalace knihoven, které prinaseji nové funkce, a témeér
neomezene rozsiruji funkénost R

Nové knihovny se instaluji primo v prostredi R pomoci prikazu:
* install.packages ("nazev knihovny")
* Knihovny se stahnou a nainstaluji do slozky C:\Users\....... \Documents\R\win-library\3.2
e V zakladnim nastaveni se vSechny knihovny instaluji z ulozisté CRAN
* Pripadné je mozné specifikovat jiny zdroj:

* install.packages ("nazev knihovny", repos="http://R-Forge.R-
project.org")


https://www.stat.auckland.ac.nz/~ihaka/

File Edit View Misc Packages Windows Help

R version 3.2.3 (2015-12-10) -- "Wooden Christmas-Tree"
Copvright (C) 2015 The R Foundation for Statistical Computing
Platform: %86 64-wEd-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NCO 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.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'g()' to guit R.

> |




Pupilla LGM distribution 02 - RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
-t & - M & 4 Gotofile/function S8 - Addins ~ EN pupilla LGM distribution 02 ~

B Data_proscessing.R n My_functions.R n MaxEnt_models.R B Untitled1* a Evaluation_fossils.R B cross-validationR =~ ) Environment  History Connections  Tutorial
B Source on Save .--\ pz B Rrun 2 E- Source -~ = . i Import Dataset ~ < List ~ c ~

B Global Environment ~ o}

N E—

boyceBIG. test...
®clim Formal class RasterStack
®clim.mpi Formal class RasterStack
get predictor variables ® conv_hull Formal class RasterLayer
wc.paths st.files(path="cC: /Users/Geonika/Desktop/vertigo_LGM_distribution ®cv.eval List of 11
pattern="tif', full.names ® cv.eval.boyce20 11 obs. of 8 variables
:g'pgznz ﬁz'pgzgz ieq L5, ® cv.eval.boyce50 11 obs. of 8 variables
-P -P ’ ’ ®cv.eval.fossil.. 6 obs. of 8 variables
envirem.paths Tist.files(path="c:/Users/Geonika/Desktop/Vertigo_LGM_distrib ®cv.eval.fossil.. 6 obs. of 12 variables
pattern="tif', full.names ®cv.eval.LGM.bo.. 6 obs. of 8 variables
envirem.paths envirem.paths[seq(l,64, env.cor num [1:35, 1:35] 1 0.788 0.439 0.849 0.7..
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m Install @] Update Q
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clim stack (c(wc.paths,envirem.paths
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Console  Terminal Jobs User Library

—‘_fl_l Working Directory/Pupilla LGM distribution 02/ = abind Combine Multidimensional Arrays

aded Analysis of Ecological Data: Exploratory and Euclidean
R is a collaborative project with many contributors. Methods in Environmental Sciences
Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

adegenet Exploratory Analysis of Genetic and Genomic Data
adehabitatHR Home Range Estimation

adehabitatLT Analysis of Animal Movements

Type 'demo()’ for some demos, ‘help()’ for on-Tine help, or adehabitatMA Tools to Deal with Raster Maps

'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

adephylo Exploratory Analyses for the Phylogenetic Comparative
Method

ape Analyses of Phylogenetics and Evolution

[workspace loaded from ~/R Working Directory/Pupilla LGM distribution 02/.RData] p— e [ T e

assertthat Easy Pre and Post Assertions

backports Reimplementations of Functions Introduced Since R-3.0.0

BAMMtools Analysis and Visualization of Macroevolutionary
Dynamics on Phylogenetic Trees

base64enc Tools for base64 encoding




Random walk




Snake

* Legendarni hra z telefonti Nokia
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Ukoly k procvi¢ovani R skript(




