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Construction of an empirical model of evolution operator is only statistically justified when the dimension of its
phase space is small enough: it is limited because of finite duration of the time series. Meanwhile, in climate
analysis we deal with high spatial resolution data. It requires application of efficient dimensionality reduction
methods before the construction of empirical prognostic model.
To deal with this problem we present a Bayesian approach to an evolution operator construction which includes
two reduction steps. First, we apply dimensionality reduction methods to the data, particularly we compare
the standard empirical orthogonal function decomposition and recently developed nonlinear dynamical mode
decomposition [1,2]. It allows us to obtain the low-dimensional time series of principal components carrying the
important part of dynamics of the system. Second, we construct a model of evolution operator for these principal
components in the form of non-stationary stochastic nonlinear evolution operator. In this step we also optimize
structure of time-embedded space (phase space) as well as nonlinearity of the model.
Together, these two steps equip us with a prognostic model for observed spatio-temporal field. We investigate and
report the prediction capabilities of this prognostic model (from sub-seasonal to decadal) on the example of sea
surface temperature data.
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