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What the snapshot/pullback attractor of an Earth
system model can tell about climate change: a case
study about the ENSO-Indian monsoon teleconnection

The climate of a time instant under explicitly time-dependent forcing
seems to be most plausibly defined by the natural probability measure
of the corresponding snapshot attractor, and climate change is described
by the time evolution of this probability measure. This probability mea-
sure is numerically represented by an ensemble of trajectories (realiza-
tions) emanating from different initial conditions, but only after memory
loss takes place. Recently, communities in Earth system modeling ha-
ve started to develop ‘initial-condition large ensembles’ in state-of-the-art
models. I will present a statistical analysis about the change of a correla-
tion coefficient relating the El Nino-Southern Oscillation and the Indian
monsoon in two of these large ensembles’, and illustrate that the proper
analysis may lead to conclusions qualitatively different from those rely-
ing on the time evolution of a single realization, questioning conclusions
drawn about observations in the literature.
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