INTRODUCTION

QUANTITATIVE ECOLOGY







"We have become, by the power of a glorious evolutionary accident called intelligence,
the stewards of life's continuity on Earth. We did not ask for this role, but we cannot
abjure it. We may not be suited to it, but here we are."

— Stephen J. Gould
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What is ecology?
Ecological questions:

What kinds of questions have been asked by

What kinds of questions can be asked 7|

What has caused the difference is kinds
What is OF 7 e s o




What is ecology?

Community ecology vs. population ecology...
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Climate change,
N cycle, etc.

Global change
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Ecophysiology rate processes
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The physical environment...
How do we know this?

How do we measure it?

What is changing?

Over which spatial scales?

Over which temporal scales?




Kelp forests have multipl e

The biological environment...
How do we know this?

How do we measure it?}

What is changing? = &

- Over which spatial scales?

- Over which temporal scales? | &
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cological services...} |
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m‘g from
e there for kelp forests?
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How do we know this?E =
How do we measure it? "-;‘“
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What is changing 7R EBEE = T
#M0ver which spatial scales Vi ey T * 7_' Overwhich spatial scales?
Overwhlch temporal scales’? B e RO ver Which
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Example: Agulhas Current’s influence at multiple scales
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Mean heatwave intensity

Eddy kinetic energy Eddy trajectories

Mean kinetic energy
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Eddy trajectories
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Heatwave intensity
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SST exceedence over threshold

Geostrophic velocity
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SST anomaly
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Effect 2: marine heat waves
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Effect 3: p‘hyt‘i::'ifalanktOn

bl

The Visible Infrared Imaging Radiometer Suite (VIIRS) on Suomi NPP acquired the image of
southern Africa on January 4, 2017.



Image of Cape Agulhas was acquired by the Operational Land Imager (OLI) on Landsat 8 on

day 25, 2016.
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Numerical wave model

e Wave Watch lll forced by NCEP
winds at 3hr resolution, hindcast
from 1994-2013

e Wave parameters modelled using
SWAN

e 200m alongshore resolution
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What is Ouantiatie Ecology?

« Community ecologists tend to analyse how multiple environmental factors act as drivers that influence the distribution of tens or
hundreds of species.
 These data are often be messy and statistical considerations need to be understood within the con




« Thistranslates to errors of measurement and errors due to extreme values, the presence of a few very rare or
very abundant species, autocorrelated residuals (due to repeated sampling, for example), collinearity, issues of
scaling, etc.

 These challenges make the application of 'basic' statistical approaches problematic, and a new branch of
inferential and exploratory statistical needs to be followed.







« Often they complement each other,

of the analysis, the data éhare-.a‘-few;




