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Abstract

The large-scale atmospheric circulation can be depicted by conserved isentropic potential vorticity
(IPV) process. The single isentropic layer potential vorticity provides an explanation of the 3D
atmospheric motion, because the isentropic layer is not parallel to a constant altitude or an isobaric
layer but varies from low latitude at low altitude to high latitude at high altitude. Based on these two
IPV features, the 340K isentropic layer IPV can be the prediction variable of the long-term excess
6-month data-driven prediction model. This data-driven model is efficient to generate the ensemble
prediction results for fulfilling the uncertainty of the seasonal forecasts. The IPV was separated into
time series parts, the principal components, and the spatial parts, the empirical orthogonal functions by
isometric feature mapping (ISOMAP). The time series parts were trained and predicted by data-driven
neural network model. The predicted time series parts and the spatial parts were composed to
reconstruct the future IPV. The 340K IPV patterns had the obvious differences in summer and winter.
When proceeding the pentad 5-day seasonal data-driven prediction, the prediction models could be
divided into summer and winter kinds with individual training/testing data. When proceeding the

monthly prediction, they were not so sensitive to use summer or winter seasonal training models.
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