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Synopsis:

Taking systematic frequency modulation into account, a
multitude of interannual synchronous motions has been
found in a first generation of time-frequency analyses of
customary climate time series of the instrumental period.
They matter in view of the question for the dynamical
status of the climate system, which obviously has not yet
been posed and addressed with sufficient consistency.
By a new series of studies using methodically extended
and technically advanced analyses and syntheses, as
well as a considerably extended spatio-temporal and
functional data range, the data based foundation for its
answer shall be broadened and improved.

Tangible goals:

Confirmation and complementation of former findings,
increased turn to monthly (and shorter) time scales, data
based empirical regionalization globalregionalriver
basin, improved exploitation of the information contents
borne in singular parts of the data.

Methods:

Matching Pursuit (MP): Extension of the „dictionary“ of
analyzing waveforms; use of intelligent searching
strategies to accelerate the procedure; development of a
databank based methodology for the detection of
synchronous motions.
Functional
Streamflow
Disaggregation
(FSD):
Generalization into a method (GFSD) for the analysis of
the whole signal chain precipitationrunoffsediment,
with the ultimate goal of developing a hydrological data
transform.
Multifractal Analysis (MFA): Attempt to construct a
singular runoff component using the Wavelet Transform
Modulus Maxima (WTMM) method.

External co-operations:

GeoForschungsZentrum (GFZ) Potsdam, Leibniz
Institute of Freshwater Ecology and Inland Fisheries
(IGB) Berlin, and Potsdam Institute for Climate Impact
Research (PIK) – within the framework of common
projects (GFZ: submitted, IGB: sketch of the proposal
approved; PIK: in preparation)

Envisaged publications:

Journal papers in the signal analysis (IEEE) and climate
literature; if indicated, contribution to the Springer series
„Mathematics of Planet Earth“

Interfaces:

ASWEX research areas „Impacts of climate change on
ecosystems and water bodies“, „Geo-Hydrology“, and
„Landscape hydrology“; ASWEX project „Climate
dynamics and the water cycle“.

References:

Carl, P. and H. Behrendt (2008)
Regularity based functional streamflow disaggregation. I. Comprehensive foundation,
Water Resources Research 44(W02420). doi:10.1029/2004WR003724
Carl, P., K. Gerlinger, F.F. Hattermann, V. Krysanova, C. Schilling and H. Behrendt (2008)
Regularity based functional streamflow disaggregation. II. Extended demonstration,
Water Resources Research 44(W03426). doi:10.1029/2006WR005056 & Corrigendum, 44(W06701).
doi:10.1029/2008WR007105
Carl, P. (2011)
MP based detection of synchronized motions across the instrumental climate record,
in: Proceedings of the IEEE Statistical Signal Processing Workshop, Nice. IEEE, 557–560. 978-14577-0568-7/11
Carl, P. (2013)
On the dynamical status of the climate system―II: Synchronous motions galore across the records,
in: Stavrinides, S.G., S. Banerjee, S.H. Caglar and M. Ozer (Eds.) Chaos and Complex Systems, 529–
539, Springer-Verlag Berlin Heidelberg. doi:10.1007/978-3-642-33914-1_74
Carl, P. (2015)
Synchronous motions across the instrumental climate record,
in: Banerjee, S. and L. Rondoni (Eds.) Applications of Chaos and Nonlinear Dynamics in Science and
Engineering 4, chap. 5, Springer-Verlag Berlin Heidelberg. In press

