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ggplot2
HTTPS://WILKELAB.ORG /PRACTICALGG/

200

excellent good fair poor
800
600
=
3 400
o

0
20 40 60 80 20 40 60 80 20 40 60 80 20 40 60 80

age (years)
[ all people surveyed [ highlighted group

< Americas © Europe and Central Asia © Sub Saharan Africa
©  Asia Pacific © Middle East and North Africa == vy ~ log(x)

1.0

o
o

most developed)

0.6

(1.0

Human Development Index, 2015

annual median income (USD)

80 $20,000  $40,000  $60,000  $80,000

20 40 60
Corruption Perceptions Index, 2015 (100 = least corrupt)



https://wilkelab.org/practicalgg/

—

MODELACAO ECOLOGICA

Aula 3

= el N’

AULA 24 09 2019



\ 4

o, </
modelacdo ecologica vive de dados (U

E podiamos ter um curso inteiro sé sobre isso...
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modelag¢do ecoldgica vive de dados

Hoje em dia é muito simples encontrar dados ecolégicos, mesmo que ndo os
recolhamos nés préprios.

Existem inOmeros recursos possiveis:

Data Journals

* Large list of data journals
Repositérios online de dados — e.g.

, etc.
Repositorios especificos — e.g.

, , etfc.
Dados arquivados como suplementos de artigos

Por isso, ndo hd desculpas para ndo analisar dados e praticar o que aprenderem nas

=
auvlas de Modelagdo Ecolégica.
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https://www.nature.com/sdata/
http://biodiversitydatajournal.com/
https://www.wiki.ed.ac.uk/display/datashare/Sources+of+dataset+peer+review
https://datadryad.org/
https://data.mendeley.com/
https://portal.lternet.edu/nis/home.jsp
https://synergy.st-andrews.ac.uk/biotime/biotime-database/

| e ©
Network HOME DATA TOOLS HELP LOGIN /
®LTER = it
*

\

|' enter search terms Q |
» ADVANCED SEARCH
Welcome to the LTER Network Data Portal Site/Data Package Growth

= Packagez [ Sites

5,000
Data are one of the most valuable products of the Long Term Ecclogical Research (LTER) 5000
Metwork. Data and metadata derived from publicly funded research in the U.5. LTER Network
are made available online with as few restrictions as possible, on a non-discriminatory basis. In 4000
return, the LTER Network expects data users to oct ethically by contacting the investigator prior
to the use of data for publication. 2,000

The LTER Network Information System Data Portal contains ecological data packages
contributed by past and present LTER sites. Please review the LTER Network Data Access Policy ,LQ« Qxf- A o o gt 19-:1 P
before downloading any data product. We request that you cite data sources in your published w 5@ s ‘ﬁﬂ W e

and unpublished works whenever possible. Digital object identifiers (DOI) are provided for Site contributed dats packages: 6180
each dataset to facilitate citation. Total data packages: 42828

LTER Network scientists make every effort to release data in a timely fashion and with
attention to accurate, well-designed and well-documented data. To understand data fully,

please read the associated metadata and contact data providers if you have any questions. The
LTER Network is not responsible for misinterpretation of data resulting from failure to consult
metadata or data providers.
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2 B3 University of
BioTIME 1413

%> St Andrews

An ERC Funded Project

Home People Fieldwork BioTIME Database Publications Useful Links

We are assembling a database of biodiversity time series. [V gl RERORIE CR-Re 16 o SR i1 g es [ R o]
_ with appropriate permissions by data owners. We invite you to contribute your data, and to
help us explore the database and understand how biodiversity has changed worldwide.
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HOMEWORK - TPC

© MAZK ANDERSON, WWW.ANDERTOONS.COM

“To show you how well I understand fractions,
I only did half of my homework.”



TPC: TRABALHO PARA CASA

EM GRUPOS DE 3 ALUNOS (TALVEZ SEJA MAIS SIMPLES MANTEREM-SE DENTRO DOS VOSSOS
MESTRADOS, BC'S COM BC’S, EGA'S COM EGA'S, EM’'S COM EM’S?)

RECOLHER UM CONJUNTO DE DADOS “ECOLOGICOS”, COM UM TAMANHO DE AMOSTRA PELO
MENOS IGUAL A 30, IDEALMENTE MAIOR QUE 50

FORMULAR UMA PERGUNTA ECOLOGICA

REGISTAR (PELO MENOS) DUAS VARIAVEIS, IDEALMENTE MAIS, QUE POSSAM SER COMPARADAS, E
UMA VARIAVEL QUE POSSA SER “RELACIONADA COM AS” / “MODELADA EM FUNCAO DAS”
ANTERIORES

EXEMPLOS:

» SELECIONAR 50 ARVORES. MEDIR A LARGURA DE 2 FOLHAS, UMA MAIS BAIXA E UMA MAIS ALTA, EM
CADA ARVORE, E O DAP (DIAMETRO A ALTURA DO PEITO) DE CADA ARVORE

* SELECIONAR 50 PLANTAS COM FLORES. MEDIR A ALTURA AO SOLO DA PLANTA. SELECIONAR A FLOR
MAIS ALTA E A MAIS BAIXA. CONTAR QUANTOS INSETOS HA EM CADA UMA DAS FLORES.

e SELECIONAR 50 POMBOS. REGISTAR SE E MACHO OU FEMEA. REGISTAR SE ESTA SO OU
ACOMPANHADO. ANDAR EM DIRECAO A CADA POMBO E REGISTAR A DISTANCIA A QUE ELE “PARA E
OLHA” PARA AVALIAR O PERIGO E A DISTANCIA A QUE ELE “FOGE”.



TPC: TRABALHO PARA CASA

CRIAR UM FICHEIRO EXCEL COM O SEGUINTE NOME:

e 3 LETRAS DO PRIMEIRO NOME + 3 LETRAS DO ULTIMO + NUMERO DE
ALUNO (PARA CADA ALUNO)

* EXEMPLO NO MEU CASO, TIAMAR19549.XLSX (VER NO FENIX)

A PRIMEIRA COLUNA VAI-SE CHAMAR ID E CONTER OS NUMEROS 1 A N,
EM QUE N E O NUMERO DE UNIDADES DE AMOSTRAGEM

CRIAR TANTAS COLUNAS QUANTAS VARIAVEIS RECOLHIDAS

O NOME DE CADA VARIAVEL DEVERA TER NO MAXIMO 5 LETRAS (TODAS
MINUSCULAS)



TPC: TRABALHO PARA CASA

TiaMar19549.xlsx

H
Insert Page Layout Farmulas
o o
[ Jb Cut Calibri -1 - A A
E@ Copy -
Paste = = - .
= ¥ Format Painter B I U & A
Clipboard ] Font 1
120 S Jx
A B C D E
1 |ID Cs nhyd cdur nclicks
2 1 2 7] 24.2 2013
3 2 2 G 13.60067 1438
4 3 3 11 39.4 10164
5 4 2 10 41.95 4916
i} 5 5 9 31.96667 10261
7 6 4 6 36.13333 7490
8 7 1 5 29.56667 2530
9 8 2 1 26.53333 1378
10 9 4 7] 46.15 9243
11 10 3 13 17.61667 6818
12 11 2 25.9 476
13 12 4 9 31.81667 8491
14 13 6 18 65.3 35762
15 14 2 8 47.61667 6706
16 15 2 10 55.01667 8017
17 16 4 11 78.56667 15012
18 17 2 11 50.76667 8156



TPC: TRABALHO PARA CASA

CRIAR UM FICHEIRO .TXT COM METADADOS COM O SEGUINTE NOME:
s 3 LETRAS DO PRIMEIRO NOME + 3 LETRAS DO ULTIMO + NUMERO DE ALUNO + MD
*  EXEMPLO NO MEU CASO, TIAMAR19549MD.TXT

LINHA 1: DESCRICAO SUMARIA DOS DADOS

LINHA 2: QUESTAO ECOLOGICA A RESPONDER

LINHA 3: QUEM RECOLHEU (1° NOME + ULTIMO NOME + NUMERO DE ALUNO)
LINHA 4: ONDE RECOLHEU

LINHA 5: DATA DA RECOLHA

LINHA 6: NOME DAS K VARIAVEIS RECOLHIDAS, SEPARADOS POR VIRGULAS
LINHA 7 A 7+K-1: DESCRICAO DE CADA VARIAVEL

LINHA 7+K: NUMERO DE OBSERVAGOES

LINHA 7+K+1: COMENTARIOS



TPC: TRABALHO PARA CASA

TIAMAR19549MD.TXT

| TiaMar19549MD.txt - Notepad — O

File Edit Format Wiew Help

Algumas caracteristicas da pegada acldstica de grupos de baleias de bico detect
Podemos prever o tamanho de um grupo com base no namero de sons detectado?
Tiago Marques

AUTEC, Andros Island, Bahamas

83-82-2011

ID,cs,nhyd, cdur,nclicks

a group 1D

the group size

the number of hydrophones the group as detected on

the duration of the wvocal period

the total number of clicks detected

51

Note-se que na realidade nao fui eu quem recolheu estes dados nem nesta data.

Enviar ambos os ficheiros para (usar o tépico “dados” — lembrar o slide das regras !)


mailto:tamarques@ciencias.ulisboa.pt

TPC: TRABALHO PARA CASA

Com base nos dados, criar um pequeno relatério dinGmico em que a resposta a pergunta
original seja abordada — (por enquanto fazem porque eu digo que sim... mas... poderd
vir a ser uma componente de avaliacdo! Lembrete: a decidir ... hoje)

I'M HAVING TROUBLE
GETTING STARTED WITH
MY HOMEWORK ..
(54 y -

Peanuts

WELL, SOMETIMES YOU JUST
HAVE TO OPEN THE BOOK,
AND 60 RIGHT AT IT..

A eEOpUAy Mrwee PEeY) 0481 O




ETHICS EXAM
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Default: Exame tedrico 50% e exame pratico 50%

PROPOSTA DE AVALIACAO

TRABALHO PRATICO COM DADOS PROPRIOS DO TPC — 10% (crupos DE 3)
TRABALHO PRATICO MECOCO — 20 % (INDIVIDUAL) (ASIDE: COM POTENCIAL PARA ESCREVER UM

ARTIGO CONJUNTO — O QUE NAO E AVALIADO)

TRABALHO PRATICO DE MODELACAQ (papos préPRIOS OU OUTROS) — 40 % (GRUPOS DE 4, 4

PAGINAS + AP. ORAL 10 MINS)

TRABALHO TEORICO SOBRE MODELO RECORRENDO A ARTIGO EXEMPLO (AEscotHa,

MAS SUJEITO A APROVAGAO PREVIA) — 20 % (GRUPOS DE 4, 4 PAGINAS + AP. ORAL 10 MINS)

DIA DA MODELACAO ECOLOGICA Il — 10%

=
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WE CONTINUE ON THE
HANDS-ON TUTORIAL

A hands-on tutorial on R and R Studio

Modelago Ecolteica 2018 /2020

Tiago A. Margues
September 15, 2014

The R Project for Statistical Computing

PCA 5 vars ® Contents
princomplx = daka, cor = cor @ . . ° Introduction
f—___\ ® [ 3 Introduction to R Studio
»
_ - ®
1 ’ [ ]
o] @ g ®, . Y 4
.
L I
- - Subsetting data
L v+ R g
B (1 -3) 60% . e ] V. De Geree Mathematical functions and simple data caleulations
l . ® L Importing and exporting data
Graphics
N = L
Clustering 4 groups Factor 1 [41%] Factor 3 [19%] Extending basic capabilities via packages
Groups Linear regression
—E : 28 Simulation and random number generation
=
16 | / | P . Y .
/ rograming tricks
= [ . . | | sraming
[ T T T 1 Writing your own functions
a0 =] 40 =l o 2
r L 1T T 1 A final task integrating all of the above
Wrap up
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TIPS AND TRICKS IN R MARKDOWN

Check out a dynamic report live!
We can add dynamic values within the text
r nrow(data)® or ‘r 4+5°
We can tell R not to show some code
~ {r pressure, echo=FALSE}

plot(pressure)

We can tell it to evaluate but not evaluate (but show) the code

"~ {r pressure, eval=FALSE}
plot(pressure)

18



R Markdown : : CHEAT SHEET

_ AT

Fila path to output document
8,8 e i e i

What is R Markdown?

Rmd files - 20 R Markdown
© @ [fmd)fileisarecordof
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Use the cheat sheets!

e

© Steve Moore/Distributed by Universal Udick via CartoonStock com

CARTOONSTOCK
. .cont

“He’s using a cheat sheet, ump!
Can he do that?”

IMPORTANT CHUNK OPTIONS
cache - cache results for future knits (default=
FALSE)

cache.path - directory to save cached resultsin
(default = "cache/™)

child - file(s) to knit and then include (default =
NULL)

collapse - collapse all output into single block
(default = FALSE)

comment - prefix for each line of results (default = '##')

dependson - chunk dependencies for cachin,
(de%:ult NULL) pen &

echo - Display code in output document (default =
TRUE)

engine - code language used in chunk (default =
IRI]

error - Display error messages in doc (TRUE) or
stop render when errors occur (FALSE) (default=
FALSE)

eval - Run code in chunk (default= TRUE)

fig.align - 'left!, 'right, or 'center’ (default=

‘detault) B ‘

Fig l:ap figure caption as character string (default
Ly

ﬁg.haight, fig.width - Dimensions of plotsin
inches

highlight - highlight source code (default = TRUE)
include - Include chunk in doc after running
(default= TRUE)

message - dis code messagesin
docurnont [deg;qt TRUE) B

results (default = 'markup")

'asis’ - passthrough results

'hide' - do not display results

'hold’ - put all results below all code

tidy - tidy code for display (default = FALSE)

warning - display code warnings in document
(default = TRUE)



Hands-On Programming with R

Garrett Grolemund

Welcome

This is the website for “Hands-On Programming with R”.

This book will teach you how to program in R, with hands-on
examples. | wrote it for non-programmers to provide a friendly
introduction to the R language. You'll learn how to load data,
assemble and disassemble data objects, navigate R's
environment system, write your own functions, and use all of
R’s programming tools. Throughout the book, you'll use your
newfound skills to solve practical data science problems.

Hands-On
If you are already comfortable with R, and would like to focus Progfamnﬂng

Instead how to analyze data using R’s Tidyverse packages, | Wlth R
recommend R for Data Science, a book that | co-authored
with Hadley Wickham.

WRITE YOUR 0WH FUNCTIO

Garrett Grolemund
Foreword by Hadley Wickham
This website is (and will always be) free to use, and is
licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 4.0 License. If you'd like a
physical copy of the book, you can order it from amazon; it was published by O'Reilly in July 2014. If
you'd like to give back, please consider reporting a typo or leaving a pull request at github com/rstudio-

education/hopr.

The book is written in RMarkdown with bookdown.

20


https://rstudio-education.github.io/hopr/

R for Data Science

Garreft Grolemund

Hadley Wickham

Welcome

This is the website for “R for Data Science”. This book will teach

you how to do data science with R: You'll learn how to get your
data into R, get it into the most useful structure, transform it
visualise it and model it. In this book, you will find a practicum of
skills for data science. Just as a chemist learns how to clean test
tubes and stock a lab, you'll learn how to clean data and draw

e
A

plots—and many other things besides. These are the skills that
allow data science to happen, and here you will find the best

practices for doing each of these things with R. You'll learn how to R fOI- Data
use the grammar of graphics, literate programming, and SC].ence

reproducible research to save time. You'll also learn how to

WISUALIZE, MODEL TRANSFORM, TIDV. AND IMPORT DATA

manage cognitive resources to facilitate discoveries when

wrangling, visualising, and exploring data. Hadley Wickham &
Garrett Grolemund

This website is (and will always be) free to use, and is licensed

under the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 License. If you'd like a physical
copy of the book, you can order it from amazon; it was published by O'Reilly in January 2017 If you'd
like to give back please make a donation to Kakapo Recovery: the kakapo (which appers on the cover of
R4DS) is a critically endangered native NZ parrot; there are only 148 left.


http://r4ds.had.co.nz/

The Basic Scientist @basic_scientist - 24h
~
-

Great talk from @hadleywickham yesterday on the benefits of coding your data
analysis for reproducibility. Bonus: I've never related to a speaker more,

Flataocien
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