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resilience:

the capacity of a system to absorb disturbance
and maintain its basic structure and function
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Definition: A is an attractor for ¢ if

1) A a nonempty, compact, invariant set, and

2) 3 a neighborhood U of A such that w(U) = A

(McGehee 1988)
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Definition:
B is an attractor block associated with A if

1) B is compact and nonempty
2) ¢(B) C B°
3) w(B)=A

(McGehee 1988)



Define ¢, : Z(X) - Z(X) by
¢ (S) ={x € X | dist(x,d(5)) < €}
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Let P.(S) denote the set of all points accessible
by e-pseudo-orbits starting on S

Pe

(McGehee 1988)



Definition: 3(B) = sup{e | ¢.(B) C B}

(McGehee 1988)



Definition: For an attractor A, the intensity of A is

v(A) =sup{B(B) | B is an attractor block associated with A}

The chain intensity of A is
p(A) =suple | P.(A) C compact set C D(A)}

[ Theorem: v(A) = u(A). J

Question: Do these quantities measure “resilience”?

(McGehee 1988)



Idea: Compute intensity of attraction

. Stommel’s ocean box model
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Conclusion: When A = 0.2,
p(a) = 0.7 and p(c) ~ 0.4.

Is a more resilient than c?
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Parameter perturbation schedule:
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Critical time as a function of alternate )\ value
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Smooth variation of \:
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Future directions:

e Does “intensity of attraction” have an analogue for
vector fields?

e For a given schedule of parameter perturbations,
can we predict analytically whether the system returns
to its initial basin of attraction?

e How does resilience to state variables changes
relate to resilience to parameter changes?
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