Geophysical Research Abstracts
Vol. 21, EGU2019-7644, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Recurring types of variability and transitions in the ∼280 m long (∼600
kyr) sediment core from the Chew Bahir basin, southern Ethiopia
Martin H. Trauth (1), Asfawossen Asrat (2), Christopher Bronk Ramsey (3), Melissa S. Chapot (4), Andrew S.
Cohen (5), Alan Deino (6), Walter Duesing (1), Verena Foerster (7), Hauke Kraemer (1,8), Henry Lamb (3),
Christine Lane (9), Norbert Marwan (8), Mark Maslin (10), Helen M. Roberts (4), Frank Schaebitz (7), and
Céline Vidal (9)
(1) University of Potsdam, Institute for Geosciences, Potsdam, Germany (trauth@geo.uni-potsdam.de), (2) Addis Ababa
University, School of Earth Sciences, Addis Ababa, Ethiopia, (3) Oxford Radiocarbon Accelerator Unit, University of Oxford,
UK, (4) Aberystwyth University, Department of Geography and Earth Sciences, UK, (5) University of Arizona, Department of
Geosciences, Tucson AZ, USA, (6) Berkeley Geochronology Center, Berkeley, USA, (7) University of Cologne, Institute of
Geography Education, Cologne, Germany, (8) Potsdam Institute for Climate Impact Research, Potsdam, Germany, (9)
Department of Geography, University of Cambridge, UK, (10) Department of Geography, University College London,
London, UK

The Chew Bahir Drilling Project (CBDP) aims to test hypothesized linkages between climate and human
evolution, dispersal and technological innovation by the acquisition and analysis of long (∼280 m) sediment cores
that have recorded environmental change in the Chew Bahir basin, southern Ethiopia. In this time-series analysis
project, we consider the Chew Bahir palaeolake to be a dynamical system consisting of interactions between its
different components, such as the waterbody, the sediment beneath lake, and the organisms living within and
around the lake, and humans within the lake catchment. Recurrence is a common feature of such dynamical
systems, with recurring patterns in the state of the system reflecting typical influences. Identifying and defining
these influences contributes significantly to our understanding of the dynamics of the system.
We use methods of linear and nonlinear time series analysis, such as change point detection, semblance
analysis and recurrence plots, to identify and classify recurring types of variability and transitions on the time
scales of human life spans. For example, we investigate the rapidness of transitions, possible precursor events,
and tipping points in our palaeoenvironmental data and discuss their possible impact on the living conditions of
humans in the region. First results of the analysis show that we indeed find, as an example, recurring threshold-type
transitions, when the Chew Bahir system switched from one stable mode to another, such as from stable wet to
dry conditions. Such a rapid change of climate in response to a relatively modest change in forcing appears to be
typical of tipping points in complex systems such as the Chew Bahir. If this is the case then the 14 dry events
idenfified at the end of the African Humid Period (15–5 kyr BP) could represent precursors of an imminent tipping
point that, if properly interpreted, would allow predictions to be made of future climate change in the Chew Bahir
basin.

