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Objectives

Our specific objectives:

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

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

(light)
> landscape heterogeneity
» disturbances

o and reproduction of stylized facts.

Ivdn Henriquez, M. Julio Barragan Arce () October 4, 2013 7 /37



Outline

© Model description

Ivdn Henriquez, M. Julio Barragan Arce ()



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
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Landscape model

Discrete multi-species states with age-structure
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Figure: multi-species and age-structure
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Discrete multi-species states with age-structure

Age 5152 . SN Age 5182 . SN
-1 0 . 1——-0 0 .. 0

- ® | i [ @ -1 o || 4
-o i 177-0 il G
Age S1S2 .. SN
056l o o . o

[{20 o o .. o __|

- 0 1 .. o0
{3140l 0 1 . 1

Figure: some cohort die due to light competition

Ivdn Henriquez, M. Julio Barragan Arce ()



Landscape model

Spatial dynamic

L]

Ivdn Henriquez, M. Julio Barragan Arce ()

Figure: current cell

October 4, 2013

16 / 37



Landscape model

Spatial dynamic

Figure: local dispesion
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Landscape model

Spatial dynamic
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Figure: long distance dispersion (LDD)




Landscape model

Spatial heterogeneity and disturbances

°

00

o

.

Figure: some species are in unsuitable terrain
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Landscape model

Spatial heterogeneity and disturbances
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Summary:
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Conclusions

o We have developed a general computational
framework to model plant communities at the
landscape model. The code is object-oriented and
written in C4++ language.
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Conclusions

o We have developed a general computational
framework to model plant communities at the
landscape model. The code is object-oriented and
written in C4++ language.

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

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

» water process (surface water flow, erosion, ...)
» soil process (carbon, nitrogen)
» physiological process (photosynthesis)

e optimal control
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Questions?

Thank you!
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