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Abstract  This pgper provides an dgorithm that computes the predictability limit of atmogpheric variables by use of observationa da-
ta, based on the concept of the nonlinear loca L ygpunov exponent (NLL E) and related nonlinear error growth dynamics developed by
the authorsin the recent years. The NLL E and its derivatives can be used to quantify the predictability of chaotic dynamica systems.
The agorithm introduced hereispractica in the sense that it applies the nonlinear error growth theory to the estimate of actua atmo-
Pheric predictability through ud ng observations. Asan example, the tempora-atia distributionsof the predictability limit of geopo-
tentia height fields are caculated and discussed. It isfound that for the 500-hPa height fields, the annuad mean predictability limit
(AMPL) appears a zond digtribution with the maximum of around two weeksin the tropics and Antarctic. The AMPL isabout 9 -

12 daysin the Arctic, 6 - 9 daysin the middle high latitudes of the Northern Hemigphere, and 4 - 6 daysin the midde latitudes of
the Southern Hemigphere. Moreover , the atmogpheric predictability limit varies with seaon. For most regions of the two hemi-
gpheres, egecidly for the Antarctic, the tropicd Indian Ocean, the North Pacific and North Atlantic, the predictability limit in win-
ter is much longer than that in summer. Verticaly , the predictability limit increaseswith height. It changesfrom beow two weeksin
the lower tropogphere to about one month in the lower stratogphere. Thisiscongsent with thefact that weather patternsin the tro-
posgphere tend to ater on atime scade of afew days, and circulation regimesin the stratogphere tend to perds for severa weeks or
more.
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