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https://kiirstio.wixsite.com/kowen/post/the-25-days-of-christmas-an-r-advent-calendar

https://kiirstio.wixsite.com/kowen/post/the-25-days-of-christmas-an-r-advent-calendar




https://www.youtube.com/watch?v=42QuXLucH3Q

https://www.youtube.com/watch?v=42QuXLucH3Q


https://www.nature.com/articles/d41586-019-03595-0

https://www.nature.com/articles/d41586-019-03595-0


https://www.r-bloggers.com/generalized-addictive-models-and-mixed-effects-in-agriculture/

https://www.r-bloggers.com/generalized-addictive-models-and-mixed-effects-in-agriculture/










TODAY’S MENU

• I will leave at 16:00, to compensate you from having spent an extra hour in class yesterday

• Pure coincidence: I have to be at ISPA at 16:30 for a PhD defense on dolphin sound production

• Discussion on model averaging paper

• Bespoke useful models in ecological statistics (capture recapture, 

occupancy, spatial point processes, distance sampling, hierarchical 

models)

• Wrapping up GEEs - Modelling the owl data and the deer data

• Modelling “your” grades data

• Any other stuff you might want to discuss with me



GRADING

Como fazer uma

melhoria? Criar um 

“pack” de recursos

para usar cada um 

destes packages. 

ReadMe.docx a 

explicar o pack.



MODEL AVERAGING



Dealing with correlation

Random Effects, Mixed Models & 

Generalized Estimating Equations

Wrap up –

Generalized Estimating Equations



LAST WEEK’s TASK - continued

Revisit two datasets from FT7b4ME 20 11 2019.pdf in “Aula 19”

Account for variation across farms

Account for variation over time in the same nest 





?



https://biologyforfun.wordpress.com/2014/03/12/generalized-linear-mixed-models-in-ecology-and-in-r/

“… Despite the availability of accurate techniques for estimating GLMM parameters in simple cases, complex 
GLMMs are challenging to fit and statistical inference such as hypothesis testing remains difficult…”

“…GLMMs are surprisingly challenging to use even for statisticians. Although several software packages
can handle GLMMs (Table 1), few ecologists and evolutionary biologists are aware of the range of options or 
of the possible pitfalls.…”

Just as in GLMs, non-normal responses and link 

functions get added to models with random effects

https://biologyforfun.wordpress.com/2014/03/12/generalized-linear-mixed-models-in-ecology-and-in-r/




https://peerj.com/articles/6876/

https://peerj.com/articles/6876/


Pedroso, N. M.; Marques, T. A. & Santos-Reis, M. 2014 The response 

of otters to environmental changes imposed by the construction 

of large dams  Aquatic Conservation: Marine And Freshwater 

Ecosystems 24: 66–80 

Já usado na Aula 3, slide 70.



Estimating abundance : 

capture recapture vs. distance sampling 

Stable Isotope Mixing Models – really, just a fancy regression 

with mixture models (also present in moveHMM)

Animal movement: 

modelling vs. descriptive

secr
Rcapture

dsm

moveHMM
tarjr

survival

dismo
sdm

simmr

ape

Survival analysis: just a very special GLM

Species distribution models, also just very 

special regression models

Genetic data – just another clustering method

See also next 

class with Prof. 

Susana França

The theory R package work – a summary



SPECIFIC YET STILL VERY 
LARGE CLASSES OF 

MODELS FOR 
ECOLOGICAL DATA

(SO LARGE THAT EACH 
OF THESE COULD BE A 

FULL SEMESTER 
COURSE!)



OCCUPANCY MODELLING



Material blatantly stolen from 

https://www.researchgate.net/publication/328417995_Using_occupancy_models_to_understand_snow_leopard_distribution

https://www.researchgate.net/publication/328417995_Using_occupancy_models_to_understand_snow_leopard_distribution






CAPTURE RECAPTURE MODELS











These are never seen!

Unmodelled heterogeneity is a plague for conventional capture recapture !

And N is typically ill defined…



CAPTURE RECAPTURE MODELS



Borchers, D. L. 2012 A non-technical overview of spatially explicit capture-recapture models 

Journal of Ornithology152: 435-444



Marques, T. A.; Thomas, L.; Martin, S. W.; Mellinger, D. K.; Jarvis, S.; 

Morrissey, R. P.; Ciminello, C.-A. & DiMarzio, N. 2012 Spatially explicit 

capture recapture methods to estimate minke whale abundance from 

data collected at bottom mounted hydrophones Journal of Ornithology

152: 445-455

Martin, S. W.; Marques, T. A.; Thomas, L.; Morrissey, R. P.; Jarvis, S.; 

DiMarzio, N.; Moretti, D. & Mellinger, D. K. 2012 Estimating minke

whale (Balaenoptera acutorostrata) boing sound density using 

passive acoustic sensors Marine Mammal Science 29: 142-158



SPATIAL POINT PATTERNS



http://www3.uji.es/~mateu/badturn.pdf



HIERARCHICAL MODELS



HIERARCHICAL MODELS



AND TO END… A BONUS

Good science can (should!) be fun…

keep that in mind… 

always!



https://gguilleraresearch.wordpress.com/page/1/

Great science does not need to be boring, see also: Funny moments in the making of "Now you see it, now you don't"

Lahoz-Monfort, J. J.; Guillera-Arroita, G. & Wintle, B. A. 2014 Imperfect detection impacts the performance of species distribution models  

Global Ecology and Biogeography 23: 505-515

Now you see it, now you don’t!

https://www.youtube.com/watch?time_continue=7&v=2iTVhyG62e4
https://www.youtube.com/watch?v=DqVKaq81vms


If you are looking at 

this slide, 

I have pressed click 

one time too many 

☺

!


