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Stalking

d-Shadowing Definition

Given a systeny,.1 = f(yn), a tolerancéy, and a
sequence pn}2_., a true orbit{x,}2_., Xor1 = f(Xn),
dy-shadows p,}2_.ona< n < bif |X,— pn| < O
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Noise may push the target solution outside of the ensemble ellipse.
This is fine, so long asOMe&nsemble member is still consistent
with the target (red and blue overlap).
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However, Iif a contracting direction begins to expand, or there is a
near tangency of the stable and unstable manifolds, we may have a
shadowing failure or glitch.

one-step error
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However, Iif a contracting direction begins to expand, or there is a
near tangency of the stable and unstable manifolds, we may have a
shadowing failure or glitch.

Program of Applied Mathematics and Scientific Computation/University of Maryland



Stalking

A few words about Breeding
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Ensemble variance inflation

O:U:

(0'2+€)U2

€ = inflation
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Oy-Stalking Definition

Given a systemy,,.1 = f(y,), atoleranceé,, and a sequence
{pn}tL_., ane-pseudaoorbit {x,}2_., [Xnr1 — f (Xn)| <&,
O-stalks{pn}2_,ona < n<bif [x,— pn| < &
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O,-Stalking Failure

Given a systemy,,.1 = f(y,), atoleranceé,, and a sequence
{pn}tL_., ane-pseudaoorbit {x,}2_., [Xnr1 — f (Xn)| <&,
O-stalks{pn}2_,ona < n<bif [x,— pn| < &
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Iteration of the Henon map leaves the truth outside ellipse

x 10~ henon map, ensemble ellipse
4~ control
3| = target
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Step 1: inflate contracting directions by€

x107* henon map, ensemble ellipse
4 control
3| = target
> *  perturbi
*  perturb2
I ——ensemble ellipse
. of shadow
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Step 2: rescale expanding directions

henon map, ensemble ellipse

control
target
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perturb2
ensemble ellipse
shadow

new control
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Goal

- Fixing the following parameters:

e Variance inflation g)
o rescale of expanding axeg, (< o < 0;j)
o stalking distanced)
e NOise Qr), where|pn, 1 — f(pn)| < O
- How long will x,, stalk p,?
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Stalking

Stalking time in Lorenz 40-D system for parameterse (inflation),
O (noise),0 (rescale). Failure occurs when target leaves ellipse.

Average stalking time as a function of inflation
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Conclusion

- Agreement acros®(d¢) (noise) andO(e) (ensemble
variance Inflation) indicates a substantial relationship
between stalking time and parameters.

- Stalking solutions to the Lorenz 40-D model require

Inflation >> noise, what If we increase the stalking
distance?

The End — Thank you Contact: danforth@math.umd.edu



