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Goals

ÅExamples of computing in ecology and 
evolution

ÅComputing skills useful in ecological research

ÅDescribe and introduce Rand NetLogo

ïMahogany population dynamics

ïEvolution of beak size in Galapagos finches



Big-leaf mahogany (Swieteniamacrophylla)





150 cm 
diameter

$20,000



Mahogany is heavily logged

Grogan et al, submitted to Cons. Letters



The problem

ÅMahogany harvest regulated under CITES

ÅwŜǉǳƛǊŜǎ Ψƴƻƴ-ŘŜǘǊƛƳŜƴǘ ŦƛƴŘƛƴƎΩ Ґ ǎǳǎǘŀƛƴŀōƭŜ 
harvest

ÅHow to evaluate implications of harvesting 
regulations?

ÅLogging cutting cycles are ~ 30 years

ÅLogging rotation is ~ 150 years.

ÅSimulation is the solution



Field data collection



Computing needs

Data 
management

Data analysis
Simulation 
modeling



Rdoes all this

ÅFree and open source statistical computing 
environment / language (www.r-project.org)

ÅDialect of S(S-Plusis a commercial version)

ÅHigh-level functional language: low overhead; 
readable

ÅHighly optimized for data analysis ςbasic data 
type is a vector.

ÅExcellent graphics capabilities

ÅάWǳǎǘ ƭƛƪŜ MatlabΣ ōǳǘ ŘƛŦŦŜǊǎ ƛƴ ŀƭƭ ǇŀǊǘƛŎǳƭŀǊǎέ

Χŀ ǎŀƳǇƭŜ R session



Data management

ÅMultiple datasets in 
Excel

Å> 3500 trees

ÅAnnual updates for 15 
yr

ÅMerging

ÅSubsetting

ÅScripting



Data analysis
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Population model

ÅIndividual-based

ÅStochastic

Initialize 
population

Grow trees

Log trees

Kill remaining 
trees

Create gaps

Reproduce and 
germinate 
seedlings



The model in real life



Modeling results
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Should undergrads learn R?

Å R does every data analysis task I need, better than other tools

Å Free and open source
Å Cross-platform
ÅWidespread usage and rapidly increasing popularity





Rhits the mainstream media



Should undergrads learn R?

Å R does every data analysis task I need, better than other tools

Å Free and open source
Å Cross-platform
ÅWidespread usage and rapidly increasing popularity
Å Available anywhere
Å Can do almost anything statistical or graphical






