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Characterize dynamical systems by 2 key characteristics: 

uncertainty and complexity

Inspired by Hauhs and Lange (2008)

Entropy: A general measure of variability

Uncertainty: mean of all time-slice entropies

Complexity: entropy of all time-slice entropies

"uncertainty about uncertainty"

Calculating C-U-pairs for many time-slice widths yields the

"c-u-curve"

Bounded in U and C

Uni- and any-variate, unit-independent

Deterministic and probabilistic

Key statisticis: mean and max U, C, slice width at max C

Similar but different from CLMC López-Ruiz (1995) and MSE by

Costa et al. (2002)

Uwe Ehret1, Pankaj Dey2, Sanika Baste1

1 Institute of Water Resources and River Basin Management, KIT Karlsruhe, Germany, 2 Department of Hydrology, IIT Roorkee, India

𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 = 𝐸 𝐻 𝑋 = ሻ𝐻(𝑋 =
1

𝑛𝑠
∙෍

𝑠=1

𝑛𝑠

ሻ𝐻𝑠(𝑋

𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦 = 𝐻 𝐻 𝑋 = − ෍

𝑒𝑏=1

𝑛𝑒𝑏

𝑝 𝐻𝑒𝑏 ∙ log2(𝑝(𝐻𝑒𝑏ሻሻ

𝐻 𝑋 = − ෍

𝑣𝑏=1

𝑛𝑣𝑏

𝑝 𝑥𝑣𝑏 ∙ log2(𝑝 𝑥𝑣𝑏ሻ

Motivation and Approach Application
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Properties

Artifical and real-world time-series

C-u-curves

Normalize with max U and max C

Find better appraoch to determine "robust region" (slice widths with

sufficient population of both U and C histograms

Analyse input – states – output transformation of dynamical systems

Next steps
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