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Justification

Computational simulations are more

convenient than physical experiments

applications to tropical forest

know-how local
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Objectives

Our specific objectives:

to built a general framework to model plant
communities at the landscape level

I multiple species
I biological processes: dispersion, age-growth (succession), competition

(light)
I landscape heterogeneity
I disturbances

and reproduction of stylized facts.
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Landscape model

Spatial model

Figure: Spatial domain (2D)
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Landscape model

Spatial model

Figure: Discrete spatial domain (2D)
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Landscape model

Discrete multi-species states with age-structure

Figure: current cell
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Landscape model

Discrete multi-species states with age-structure

Figure: multi-species and age-structure
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Landscape model

Discrete multi-species states with age-structure

Figure: age-growth
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Landscape model

Discrete multi-species states with age-structure

Figure: some cohort die due to light competition
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Landscape model

Spatial dynamic

Figure: current cell
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Landscape model

Spatial dynamic

Figure: local dispesion

Iván Henŕıquez, M. Julio Barragán Arce () October 4, 2013 17 / 37



Landscape model

Spatial dynamic

Figure: long distance dispersion (LDD)
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Landscape model

Spatial heterogeneity and disturbances

Figure: some species are in unsuitable terrain ..., or a disturbance occurs ...
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Landscape model

Spatial heterogeneity and disturbances

Figure: ... so, they die
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Landscape model
Summary:

state variables
I arbitrary number of species
I and arbitrary number of cohorts per species

main modules:
I age-growth
I light competition
I local and long distance dispersal
I survival (spatial heterogeneity)
I random disturbances (wind or fire)

dispersal process mimics MDIG’s dispersal modele
while succession process mimics LANDIS-II succession
module

the code was written object-oriented in the C++
language
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Experiment 1
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Experiment 3

Iván Henŕıquez, M. Julio Barragán Arce () October 4, 2013 27 / 37



Experiment 3
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Experiment 4
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Experiment 5
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Conclusions

We have developed a general computational
framework to model plant communities at the
landscape model. The code is object-oriented and
written in C++ language.

We have reproduce some stylized facts where
extinction or coexistence of species can be observed
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Future work

To apply this framework to a two-species forest
problem in Puerto Rico

To include
I water process (surface water flow, erosion, ...)
I soil process (carbon, nitrogen)
I physiological process (photosynthesis)

optimal control
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Future work

Questions?

Thank you!
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