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Abstract

The influence of external forcing on chaotic character, Lorenz map structure and the predictability is studied with the Lorenz
system which has a forcing term, and the atmospheric predictability forced by sea surface temperature (SST) is also analyzed. The
chaotic attractors are related to the forcing term that changes the moving rules of system and makes randomicity of attractors reduce.
The probability distribution function of Lorenz system in the x-y plane has a bimodal structure with two clearly separated peaks. In
the absence of forcing, both peaks are equally likely. When an external forcing introduced, the probability of state moving around
two Lorenz attractors is changed, and it makes the two peaks asymmetric. It is found that the single cusp of Lorenz map obtained in
the absence of forcing splits into two cusps that represent two branches of the Lorenz attractor when the forcing is introduced. On
Lorenz map, the moving directions of two cusps and the difference between two cusps and single cusp are determined by the sign and
the magnitude of forcing term. The predictability of Lorenz system is also deeply affected by external forcing. The predictability is
increased by introducing forcing, and especially the range of increasing is larger when the absolute value of forcing term is bigger.
It is also found that the higher potential predictability is obtained by forcing with the stronger SST which causes the larger external

variance.

Keywords: Lorenz system, external forcing, Lorenz map, predictability
PACS: 92.60.jf, 05.45.Ac

* Project supported by the National Natural Science Foundation of China (Grant No. 40975031).
1 E-mail: zhanglif @yeah.net

119202-9



