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This paper studies the fundamental phenomenon of pre-bifurcation noise amplification
which could be observed in geophysical systems near the threshold of bifurcation. The
phenomenon of pre- bifurcation noise amplification is proposed to consider as a new
indicator (“noisy precursor”) of bifurcations in observed data of geophysical systems.

Analytical estimates of pre-bifurcation noise amplification are presented both for lin-
ear and nonlinear approximations for two cases: period doubling bifurcations [1] and
pitchfork bifurcations [2]. It is shown that in the saturation regime the fluctuation
variance is proportional to the square root of the external noise variance, whereas the
fluctuation variance in the linear regime is proportional to the noise variance. Sim-
ilar regularities are expected to be valid also for other kinds of bifurcations but the
character of noise amplification depends on the type of bifurcations.

Obtained characteristic features of this pre-bifurcation noise amplification are of great
practical importance since it can be utilized for the choice of inferring dynamical
models from observed data. A new method for detecting of retrieving bifurcations in
observed data is proposed.
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