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Welcome!

▶ 21-04-2023 Session 1
▶ 28-04-2023 Session 2
▶ 05-05-2023 Session 3
▶ 12-05-2023 Session 4
▶ 19-05-2023 Session 5

https://kamapu.github.io/r-vegetation/

detailed program
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https://kamapu.github.io/r-vegetation/
https://kamapu.github.io/r-vegetation/documents/program-sessions.pdf
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▶ Time Slots
▶ 18:00 to 19:00 Course
▶ 19:00 to 19:10 Break
▶ 19:10 to 20:00 Course
▶ 20:00 to 21:00 Coaching by João

▶ Style
▶ Slides for Introductions
▶ Life Code
▶ Exercises / Homeworks

Time Conversions

▶ 11:00 to 14:00 in Colombia (COT)
▶ 18:00 to 21:00 in Germany (CEST)
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Trainers
▶ Miguel: Main Trainer
▶ João: Coaching
▶ Marius: Technical support on R
▶ Coordination and Assistance:
▶ Glenda
▶ Gabriella

See biosketches
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https://kamapu.github.io/r-vegetation/people.html
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Motivation

▶ Collaborative work
▶ Reproducible data assessment
▶ Literate Programming

To describe a numerical variable, you can
use the function summary(), for instance:

options(width = 40)
summary(iris$Petal.Length)

## Min. 1st Qu. Median Mean 3rd Qu.
## 1.000 1.600 4.350 3.758 5.100
## Max.
## 6.900
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Installing Instructions
Required Software
R Script

Data Sets
Download Data
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https://kamapu.github.io/r-vegetation/documents/installing-software.pdf
https://kamapu.github.io/r-vegetation/documents/installing-packages.R
https://kamapu.github.io/r-vegetation/downloads.html#download-data
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▶ Refreshing R
▶ Introduction to RMarkdown
▶ Taxonomic Names Resolution
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▶ Console
▶ Workspace (Global environment)
▶ History
▶ Script
▶ Working directory

▶ Graphic devices
▶ Packages (extensions)
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Vector

The fundamental data structure in R

▶ length()
▶ class()
▶ names() (optional)

c(1:10)
## [1] 1 2 3 4 5 6 7 8 9 10
rep(5, times = 10)

## [1] 5 5 5 5 5 5 5 5 5 5
LETTERS[1:5]
## [1] "A" "B" "C" "D" "E"
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Type of data

▶ integer
▶ numeric
▶ logical
▶ factor
▶ character

A <- c(1:10)
is.numeric(A)
## [1] TRUE

B <- as.character(A)
B
## [1] "1" "2" "3" "4" "5" "6" "7"
## [8] "8" "9" "10"
is.numeric(B)
## [1] FALSE
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Index
▶ []
▶ Index
▶ integer
▶ logical (condition)
▶ character (names)

# index as integer
letters[15]
## [1] "o"

# index as logical
letters[!letters %in% c("a", "b", "c")]

## [1] "d" "e" "f" "g" "h" "i" "j" "k" "l"
## [10] "m" "n" "o" "p" "q" "r" "s" "t" "u"
## [19] "v" "w" "x" "y" "z"

# index as character
names(letters) <- letters
letters["m"]
## m
## "m"
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Special Values

▶ NA
▶ NaN
▶ NULL
▶ Inf
▶ -Inf

5/0
## [1] Inf
log(0)

## [1] -Inf
sqrt(-1)

## Warning in sqrt(-1): NaNs produced
## [1] NaN
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Lists

A listing of objects.

▶ class list
▶ length()
▶ index
▶ []
▶ [[]]
▶ $

my_list <- list(
A = 1:10,
B = matrix(1:10, nrow = 2),
C = "This is a list")

my_list

## $A
## [1] 1 2 3 4 5 6 7 8 9 10
##
## $B
## [,1] [,2] [,3] [,4] [,5]
## [1,] 1 3 5 7 9
## [2,] 2 4 6 8 10
##
## $C
## [1] "This is a list"
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Data Frame

Column-oriented Table

▶ class list
▶ length()
▶ index
▶ []
▶ [[]]
▶ $

A special case of list!

head(iris)
## Sepal.Length Sepal.Width Petal.Length
## 1 5.1 3.5 1.4
## 2 4.9 3.0 1.4
## 3 4.7 3.2 1.3
## 4 4.6 3.1 1.5
## 5 5.0 3.6 1.4
## 6 5.4 3.9 1.7
## Petal.Width Species
## 1 0.2 setosa
## 2 0.2 setosa
## 3 0.2 setosa
## 4 0.2 setosa
## 5 0.2 setosa
## 6 0.4 setosa
str(iris)
## 'data.frame': 150 obs. of 5 variables:
## $ Sepal.Length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ...
## $ Sepal.Width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...
## $ Petal.Length: num 1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 ...
## $ Petal.Width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
## $ Species : Factor w/ 3 levels "setosa","versicolor",..: 1 1 1 1 1 1 1 1 1 1 ...
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S4 Objects

▶ Structured in slots
▶ slotNames()
▶ @

▶ Validation
▶ validObject()

▶ Prototype
▶ new()

There is also S3 and R6

library(taxlist)
str(Easplist)

## Formal class 'taxlist' [package "taxlist"] with 4 slots
## ..@ taxonNames :'data.frame': 5393 obs. of 4 variables:
## .. ..$ TaxonUsageID : int [1:5393] 1 52313 2 3 50361 4 5 6 7 8 ...
## .. ..$ TaxonConceptID: int [1:5393] 1 1 2 3 3 4 5 6 7 8 ...
## .. ..$ TaxonName : chr [1:5393] "Abelmoschus esculentus" "Hibiscus esculentus" "Abutilon indicum" "Abutilon mauritianum" ...
## .. ..$ AuthorName : chr [1:5393] "(L.) Moench" "L." "(L.)" "(Jacq.) Medik." ...
## ..@ taxonRelations:'data.frame': 3887 obs. of 6 variables:
## .. ..$ TaxonConceptID: int [1:3887] 1 2 3 4 5 6 7 8 9 10 ...
## .. ..$ AcceptedName : int [1:3887] 1 2 3 4 5 6 7 8 9 10 ...
## .. ..$ Basionym : logi [1:3887] NA NA NA NA NA NA ...
## .. ..$ Parent : int [1:3887] 54753 54754 54754 54755 54755 54755 54755 54755 54755 54755 ...
## .. ..$ Level : Factor w/ 7 levels "form","variety",..: 4 4 4 4 4 4 4 4 4 4 ...
## .. ..$ ViewID : int [1:3887] 1 1 1 1 1 1 1 1 1 1 ...
## ..@ taxonViews :'data.frame': 3 obs. of 3 variables:
## .. ..$ ViewID : int [1:3] 1 2 3
## .. ..$ secundum : chr [1:3] "African Plant Database (2012)" "Taxonomic Name Resolution Service (2018)" "The Plant List (2013)"
## .. ..$ view_bibtexkey: chr [1:3] "CJBGSANBI2012" "TNRS2018" "TPL2013"
## ..@ taxonTraits :'data.frame': 311 obs. of 2 variables:
## .. ..$ TaxonConceptID: int [1:311] 7 9 18 20 21 22 25 34 35 37 ...
## .. ..$ life_form : chr [1:311] "phanerophyte" "phanerophyte" "facultative_annual" "facultative_annual" ...
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Functions and Methods
foo(par1 = arg1, ..., parn = argn)

▶ Parameters (par)
▶ Arguments (arg)
▶ Output or Action

Methods are defined for an specific object
class.

A <- c(1, NA, 3, 5)
mean(A)
## [1] NA
mean(A, na.rm = TRUE)

## [1] 3

summary(iris$Species)

## setosa versicolor virginica
## 50 50 50
summary(iris$Petal.Length)

## Min. 1st Qu. Median Mean 3rd Qu.
## 1.000 1.600 4.350 3.758 5.100
## Max.
## 6.900
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Packages

▶ install.packages()
▶ Load Package to session
▶ library()
▶ require()

▶ update.packages()

install.packages("ade4")
update.packages(ask = FALSE)

https://cran.r-project.org/
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https://cran.r-project.org/
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devtools

▶ install()
▶ install_github()

For instance. . .

library(devtools)
install_github("ropensci/taxlist")
install_github("kamapu/vegtable")
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Taxonomic Names Resolution

▶ Taxonomy Equalization
▶ Taxonomic Standardization
▶ Taxonomic Harmonization
▶ Taxonomic Normalization
▶ Taxonomic Reconciliation

library(taxlist)
summary(Easplist, "Cyclosorus interruptus")

## ------------------------------
## concept ID: 50074
## view ID: 1
## level: species
## parent: 55055 Cyclosorus Link
##
## # accepted name:
## 50074 Cyclosorus interruptus (Willd.) H. Itô
##
## # synonyms (13):
## 52002 Dryopteris gongylodes (Schkuhr) Kuntze
## 52008 Thelypteris interrupta (Willd.) K. Iwats.
## 52009 Cyclosorus striatus Ching
## 53097 Pteris interrupta Willd.
## 53098 Aspidium continuum Desv.
## 53099 Aspidium ecklonii Kunze
## 53100 Aspidium gongylodes Schkuhr
## 53101 Aspidium obtusatum Sw.
## 53102 Aspidium pteroides (Retz.) Sw.
## 53103 Aspidium serra (Sw.) Sw.
## 53104 Aspidium serratum Sw.
## 53105 Aspidium unitum (L.) Sw.
## 53106 Nephrodium propinquum R. Br.
## ------------------------------
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Online Databases

IPNI
Tropicos
TNRS
WFO
GBIF
Flora del Conosur
African Plant Database
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https://www.ipni.org/
https://www.tropicos.org/
https://tnrs.biendata.org/
http://www.worldfloraonline.org/
https://www.gbif.org
http://www2.darwin.edu.ar/Proyectos/FloraArgentina/fa.htm
https://africanplantdatabase.ch/
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Several R Packages

taxize
Taxonstand

For a review, see Grenié et al. (2022)
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https://docs.ropensci.org/taxize/
https://cran.r-project.org/package=Taxonstand
https://doi.org/10.1111/2041-210x.13802
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