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Goals

A Examples of computing in ecology and
evolution

A Computing skills useful in ecological research

A Describe and introducRand NetLogo
I Mahogany population dynamics
i Evolution of beak size in Galapagos finches



Bigleaf mahogany3wieteniamacrophylla
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The problem

A Mahogany harvest regulated under CITES
AwSIj dZA NBSUNKVEFEYU FTAYRA
harvest

A How to evaluate implications of harvesting
regulations?

A Logging cutting cycles are ~ 30 years
A Logging rotation is ~ 150 years.
A Simulation is the solution
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Computing needs
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Rdoes all this

A Free and open source statistical computing
environment / language (wwwiproject.org)

A Dialect ofS(SPlusis a commercial version)

A Highlevel functional language: low overhead:
readable

A Highly optimized for data analysjdasic data
type Is a vector.

A Excellent graphics capabilities
A G Wdza MatldbA {&ddzi RAFFSNE A

X &l Rsdskion



Data management
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Multiple datasets In
Excel

> 3500 trees

Annual updates for 15
yr

Merging

Subsetting

Scripting
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Population model

Initialize
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/ Grow trees
Reproduce ang
germinate

seedlings

A Individuatbased \
A Stochastic
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The model in real life

for{yr in l:p§years) |
# Grow the trees
inds <- grow(inds)

# Log ths population

# Weeds to record 0 for cut.wvol.vec when no tress are cut

if(p§loginterval £& (yr %% piloginterwval == 0}
inds «<- cut.timber (ind=s, pflograte, péminbig, pi$windens) # Marks logged trees and creates gaps
cut.vol.vec <- cale.volume (inds, yr, piminbig, cut.wvol.wvec)

H

# Kill remaining traes
inds <- kill(ind=s, mort.coesf) # Marks dead tress and creates gaps

# Recruitment
inds <- openGap(inds, pgap = pipgap,. pBigGap = pipBigGap) # Crestes gaps randomlpy

ind=s <- germwinate (inds) # Calculates new germinanits per itres
ind=s <- addSeedlings(inds, yr) # Adds thoss new germinates to the dataframs
inds <- subsetiinds, dead == 0} # Remowve marked individuzals

# Record the resulis of the year
ohs <— rhindiohs, ohserve.yriyr = 0, inds = inds, winsm = piminsm, minbig = piminbig))
ftocat ("Run:", ron, "Timestep:", yr, "ninds: ", nrow(inds), "nbkig: ", length(indsfdmfindsfidm > pfminkaigi), "in")

# Decide whether to stop the run

stop.df «- stop.run(inds, max = pimaxinds, yr = yr)
if (sww(stop.df) = 0) breaki() & If sither sxtinct or teookig is > O then stop the ruon
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Should undergrads lealiR?

A Rdoes every data analysis task | need, better than other tools

A Free and open source
A Crossplatform
A Widespread usage and rapidly increasing popularity
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Rhits the mainstream media
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Should undergrads lealiR?

A Rdoes every data analysis task | need, better than other tools

A Free and open source

A Crossplatform

A Widespread usage and rapidly increasing popularity
A Available anywhere

A Can do almost anything statistical or graphical
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