
BEFORE WE START



ASSESSMENT ME 2019/2020

• MINI PRACTICAL WORK WITH OWN DATA – 15% (GROUPS OF 3)

• PRACTICAL WORK MECOCO – 20 % (GROUPS OF 1) (ASIDE: WITH THE POTENCIAL TO WRITE A 

JOINT PAPER, NOT FOR THE ASSESSMENT, BUT CERTAINLY A PLUS)

• PRACTICAL MODELLING WORK (OWN DATA OR DATA FROM OTHERS) – 45 % (GROUPS OF 4, 4 

PAGES, ORAL PRESENTATION 10 MINS)

• WORK ON A MODEL OF YOUR CHOICE, THEORETICAL VEINED, USING AN 

EXAMPLE PAPER (OF STUDENTS CHOICE, BUT SUBJECT TO PREVIOUS AGREEMENT FROM TEACHER)) –

20 % (GROUPS OF 4, 4 PAGES + ORAL PRESENTATION 10 MINS)
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http://emma2019.campus.ciencias.ulisboa.pt/

“…Espera-se também, ao divulgar este acontecimento junto aos estudantes de 

Biologia do país, aproximá-los dos centros de investigação e dos investigadores 

que trabalham nesta área.

O objetivo é proporcionar uma oportunidade de networking ímpar e identificar 

estratégias que permitam criar uma verdadeira comunidade de investigadores 

com interesse na temática dos mamíferos marinhos, potenciando assim esforços 

conjuntos à escala nacional….”

EMMA 2019 – 15 Novembro 2019, FCUL

http://emma2019.campus.ciencias.ulisboa.pt/
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https://ecologyforthemasses.com/

https://ecologyforthemasses.com/


https://ecologyforthemasses.com/2019/09/24/bob-ohara-the-rise-of-the-ecological-modeller/

https://ecologyforthemasses.com/2019/09/24/bob-ohara-the-rise-of-the-ecological-modeller/
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“The more comfortable we become with being stupid, the deeper we will wade into the 
unknown and the more likely we are to make big discoveries.”
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01 11 2019

MODELAÇÃO ECOLÓGICA

Class 5 / Aula 5



TESTS, DECISIONS AND ERRORS

Decision

normal coin biased coin

Reality
normal coin correct decision type I error

biased coin type II error correct decision

In reality, the question about which is worse, a type I or a 

type II error, is a discussion on the realms of philosophy

Opinions might diverge, and it will be decided on a case 

by case basis. 

In Statistics, type I errors are believed to be worth, and 

so when we build a test, is against those we guard 

ourselves (we set a significance level)



Type I error: there was no wolf, but 

they though there was

Type II error: there was a wolf, but they 

though there wasn’t



NATURE AND FILTERS

sampling

(observations)

inference



sampling

(observations)

inference

NATURE AND FILTERS

Filters are 

not 

necessarily 

unbiased!



A model is a useful simplification 

of reality.

A model should be as simple as 

possible, but, not simpler!



Anderson, D. R. & Pospahala, R. S. 1970 Correction of bias in belt transect studies of immotile objects Journal of Wildlife Management 34: 141-146

UMA MOTIVAÇÃO PARA 
MODELAR

Estimar tamanhos de populações naturais



UM EXEMPLO: AMOSTRAGEM
POR DISTÂNCIAS

Marques, T. A. 2009 Distance sampling: estimating animal density Significance 6: 136-137



THE PROBLEM AND THE SOULTION

• NOT ALL ANIMALS ARE DETECTED WITH EQUAL PROBABILITY

• IF WE CAN OBTAIN (I.E. ESTIMATE!) THE PROBABILITY OF DETECTING AN 

ANIMAL (P), WE CAN OBTAIN AN ESTIMATE OF THE NUMBER OF EXISTING 

ANIMALS (N), BASED ON THE NUMBER OF DETECTED ANIMALS (n), 

• N = N / P

• THEREFORE WE NEED A MODEL FOR DETECTABILITY

• THE CONCEPT OF A DETECTION FUNCTION,  g(X), REPRESENTING THE 

PROBABILITY OF DETECTING AN ANIMAL AT DISTANCE X FROM THE 

TRANSECT

^ ^

Marques, T. A. et al. 2007 Improving estimates of bird density using multiple covariate distance sampling The Auk 124:1229-1243

parameter

^ a parameter estimate

parameters 



DETECTION FUNCTIONS



THIS IS A SIMPLE MODEL… IS IT TOO SIMPLE?

Make the scale parameter of the 

detection function become a 

function of additional covariates



A model is a simplification, a useful one, of reality

Such a simple model (and some more complicated 

extensions!) became the basis of the most widely used 

method for estimating wild animal density.



A MODEL ALWAYS HAS ASSUMPTIONS, 
IMPLICIT OR EXPLICIT (HOPEFULLY, THE LATER)

1. Large number of Transects allocated at random with respect to the animal 

distribution

2. Animals on the line or point are detected g(0)=1

3. Animal movement slow compared to observer movement

4. Distances measured without errors 

In distance sampling…

IF ASSUMPTIONS ARE VIOLATED

Understanding 

this process is 

key

bias



THE POLAR BEAR IS A PET SPECIES OF MINE

SOME MODEL EXAMPLES…

and an exemplar model



AN EXAMPLE OF A MODEL TO 
PROJECT INTO THE FUTURE







…and a bunch of (hopefully plausible) assumptions later! 



https://www.azquotes.com/quote/520553



Sometimes assumptions are just prejudice in disguise…

Aars, J.; Marques, T. A.; Buckland, S. T.; Andersen, M.; Belikov, S.; Boltunov, A. & Wiig, Ø. 2009 Estimating the Barents Sea polar bear 

subpopulation size Marine Mammal Science 25: 35-52

The myth: there 

are no polar 

bears in glaciers

2004 Survey
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2015 Survey photos



In fact, we estimate that about 100*(67+226)/1394=21% of polar bears were in glaciers.



YET ANOTHER POLAR BEAR 
EXAMPLE – NOW ABOUT 

DEMOGRAPHICS!





WARNING REMINDER: IN ANY GIVEN WEEK… I ASSUME THAT EVERYTHING 

I TOLD YOU IN PREVIOUS WEEKS THAT YOU SHOULD DO, YOU ACTUALLY 

DID…!
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SOME WORK YOU HAD TO DO

Have you read the paper I suggested ?

Evans, M. R. 2011 Modelling ecological systems in a changing world

Philosophical Transactions of the Royal Society B: Biological Sciences 367: 181-

190 – to discuss later
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Main conclusions?

‘Biology-as-physics’
(simple and tractable)

Phenomenological
(statistical description)

SYSTEMS 
APPROACHES

(process-based 

predictive models)
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‘Biology-as-physics’
(simple and tractable)

Phenomenological
(statistical description)

SYSTEMS 
APPROACHES

(process-based 

predictive models)

Evans, M. R. 2011 Modelling ecological systems in a changing world Philosophical Transactions of the Royal Society B: Biological Sciences 367: 181-190
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What about the data ?

Collect the TPC data set as described in the 3rd class, and do a small dynamic

report describing your initial question and your conclusions, and what would you

do different if you were to start the data collection again – send me by the end

of the week your group members, then the data (first, so I can comment if it

looks adequate – deadline 10 October) and the report (deadline by 20th

October) by e-mail.

SOME WORK YOU HAD TO DO



ANY FINAL QUESTIONS
ON THE

HANDS-ON TUTORIAL?

37

From now on, I assume you master R and handling data in R



Practice R for modelling!

• Work over and master all that is in the R and Rstudio tutorial

• Work over and master the “Extra” material in TP1 - FT1.pdf

• Work over and master “merge” – see today extra material in Fenix

• Do online tutorials, play with datasets you know, etc. 

• ME_FT2.pdf – more on R and data analysis (Aula5)

Practice, practice, practice!

Don’t complain ☺ : When you have questions or doubts, send me an e-mail.

If your code breaks, send me an email. If you need background material

about some topic, send me an e-mail.
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To think, conceptually, about models

• Do ficha de trabalho ME_FT1.pdf (under aula TP5) 
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http://www.ecolandmod.com/background/sfcm/GECM.html

http://www.ecolandmod.com/background/sfcm/GECM.html

