
Geophysical Research Abstracts
Vol. 21, EGU2019-16022, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Analysis and modelling of a 9.3 kyr palaeoflood record: correlations,
clustering, and cycle
Annette Witt (1) and Bruce D Malamud (2)
(1) German Center for Cardiovascular Research (DZHK), Partner Site Goettingen, Goettingen, Germany
(annette.witt@ds.mpg.de), (2) King’s College London, Department of Geography, London, United Kingdom
(bruce.malamud@kcl.ac.uk)

Here we provide a methodology to analyse and model the properties of correlation, clustering and cyclicity of
an environmental time series. We use as our case study 771 palaeofloods, a unique and extensive record which
occurred over a period of 9.3 kyr in the Piànico–Sèllere Basin (southern Alps) during an interglacial period in the
Pleistocene (sometime between 780 to 393 ka). Long-range correlations are studied by applying power-spectral
analysis and detrended fluctuation analysis (DFA) to the number of floods per decade, revealing weak but sig-
nificant long-range correlations. Clustering is examined by describing the one-point probability distribution of
the inter-flood intervals, finding that the palaeofloods cluster in time as they are Weibull distributed with a shape
parameter kW = 0.78. Finally, we investigate cyclicity and find a period of about 2030 years. Using these charac-
terizations of the correlation, clustering, and cyclicity in the original palaeoflood time series, we create a model by
applying peaks over threshold (POT) to the superposition of a fractional Gaussian noise (FGN) with a 2030-year
periodic component. We use this model to create 2,600,000 synthetic realizations of the same length as our original
palaeoflood time series, but with varying intensity of periodicity and persistence, and find optimized model param-
eters that are congruent with our original palaeoflood series. A key finding of analysis is that neither fractional
noise behaviour nor cyclicity is sufficient to model frequency fluctuations of our large and continuous palaeoflood
record, but rather a model based on both fractional noise, superimposed with a long-range periodicity is neces-
sary. We believe that our method adds to the literature on appropriate modelling of the correlation, clustering and
cyclicity properties of environmental time series.


