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RecurrenceBased Entropies [1]

“Standard” RQA entropy
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– complexityof recurringstructures
in thedata

– further entropydefinitions use
blockarea,whitediagonal lines,
cumulativediagonal line lengths

Entropies behavedifferently for
differentdynamics.Uncorrected
RQA entropyshowstoo high
values forperiodic dynamicsdue
to thebordereffects.

RP-entropyanalysisof inverslycorrelated
speleothemprecipitationproxies fromIndia
(Sahiya) andsouthernChina (Wulu) reveal
similar transitionbehavior.

Intermittency entropy
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Recurrenceplots...
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- preliminary results indicate that
entropiesof theRPsofpreci-
pitationproxiesshowacertain
patternof (correlating) transitions

- transitionsnotapparent in the
timeseries

- especially into/off theMedieval
WarmPeriod (MWP)and theLittle
IceAge (LIA)

Phase spacetrajectory
(left) andrecurrence
plot (RP)with selected
features usedfor entropy
calculations(right) – not
all entropyvariants are
presentedhere.

Line histogram
periodic signal.

Recurrence time entropy

– variabilityof recurrencetimes (periods)
– relatedtoKS entropy
⚠ bordereffects (cut verticalwhitelines,

possibly fixedby [2])
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– variability ofdiagonallines
– mostlyusedRP basedentropy
⚠ bordereffects (cut diagonallines),

noise, tangentialmotion, fixedby [2]

– variabilityofvertical lines, i.e., laminar
phases

⚠ onlyvalid fordynamicswith
intermittent/ laminar regimes;meaning
still unclear

– variability of short timerecurrencepatterns
– fast (when usingrandomsubset)
⚠ mixingof structures (no clearphysicalmea-

ning); sensitive to embedding

K2entropy(GP algorithm)

– correlation entropy,mathematically
straightforward, usingcorrelation sumC2

⚠ highembeddingdim.andscalingregionrequired

Network entropy

– heterogeneityofphasespacedensity
⚠ geometrical,not a dynamicalmeasure

Regimetransitions in palaeoclimate

Abilities regardingdifferentdynamics
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Microstates entropy

– ... store information fromdynamical
systems in their structures/patterns

- quantificationof certain structures
cangive access to this information

– entropiesbasedondifferentRP-patterns,
in turn, requiredifferent interpretation,
which remainsunclear in somecases

- ability todetectdifferent transition types


