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Based on the nonlinear local Lyapunov exponent (NLLE) approach, the influences of external forcing on the pre-
dictability are studied in the Lorenz systems with constant and quasi-periodic forces in this paper. The results
indicate that for the Lorenz systems with constant and quasi-periodic forces, their predictability limits increase
with the forcing strength. With the same magnitude and different directions, the constant or quasi-periodic forcing
shows different effects on the predictability limit in the Lorenz system, and these effects become significant with
the increase of the forcing strength. Generally speaking, the positive forcing leads to a higher predictability limit
than the negative forcing. Therefore, when we think about the effects of positive and negative elements and phases
in the atmosphere and ocean research, the predictability problems driven by different phases should be considered
separately. In addition, the influences of constant and quasi-periodic forces on the predictability are different in the
Lorenz system. The effect of the constant forcing on the predictability is mainly reflected in the linear phase of
error growth, while the nonlinear phase should also be considered for the situation of the quasi-periodic forcing.
The predictability limit of the system under constant forcing is longer than the system under quasi-periodic forc-
ing. These results based on simple chaotic model could provide insight into the studies of the actual atmosphere
predictability.


