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PE techniques flag mixing in data sequences
(and even let you estimate the mixing scales)

By varying the “stride” of the calculation and observing the effects on the PE, one can flag the
presence of local mixing in the data.

Combined with a careful bin-averaging procedure, this allows one to estimate the scales of the
mixing effects.

In the case of water-isotope data from the West Antarctic Ice Sheet Divide core, this suggested
a 4.5mm mixing scale.

The lab scientists estimated a mixing scale of 5mm based on instrument and domain knowledge,
which 1s very close to what we estimate.
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PE teChnlqueS ﬂag no1se and Water 1sotope data from the
Othe]_‘ an()malies in data West Antarctic Ice Sheet Divide

(WAIS) core
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an older instrument. The effects of that,
which were all but invisible in the raw data,
were brought out clearly by PE-based
calculations 00 |
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A targeted re-sampling and re-analysis of — PE
that segment of the core removed the
associated anomalies
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Permutation Entropy




Doing scizence with permutation entropy

=>» WPE tracks known stuff about the climate (e YD/BO)
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but WPE of dD and d'®0 diverge near the base of the
ice sheet...possible signature of heating at the base of
the core? (Note: not visible in raw data)



Doing sczence with permutation entropy

=» WPE tracks accumulation
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This 1s cool because the grey curve 1s real work for a
person while the red one 1s seconds on a CPU

=» And maybe the deviations from perfect tracking are
encodings of climate signals???

An information-theoretic approach to
extracting climate signals from deep polar
ice cores

Cite as: Chaos 29, 101105 (2019); https://doi.org/10.1063/1.5127211



The main take-away:

PE-based techniques can pull out information that is
lurking in your data...
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https://home.cs.colorado.edu/~lizb/paleoWPE.html
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