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Examples

Simple model in Sustainable development

Resource dynamics (forest):

dS
dt

= ρ

(
S
k
− 1
)(

1 − S
K

)
S − αβLS

Natural growth
Resource profit

Population dynamics:

dL
dt

= ( γλ (1 − β)δ Lδ−1 + φαβS − σ )L

Rents
Poverty threshold
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Examples

Phase portrait

Figure : Equilibrium points and nullclines. P4 is assymptotically stable while P6 is unstable and
P5 is a saddle
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Examples

Basins of attraction

Figure : Basins
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Bifurcations

Continuation of Equilibria

Figure : Continuation with parameter α
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Bifurcations

Hopf Bifurcation
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Bifurcations

3D-model including technology

dα
dt

= kLαLδ2

[
L − Lmin

L2
min + (L − Lmin)

2

]
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Bifurcations

(Brute-force) Bifurcation diagram
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Bifurcations

Diferent scenarios
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Bifurcations

Forest extinction I
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Bifurcations

Forest extinction II
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