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4 ERROR SOURCES TO LIMIT PREDICTABILITY AND THEIR INTERACTIONS

LinHo
Department of Atmospheric Sciences
National Taiwan University

(manuscript received July 10, 1988; in final form August 31, 1988)

ABSTRACT

The traditional predictability studies concentrated on the exponential growth of initial random errors in the system.
Here the presumption was that the governing equations of the system were perfectly known and the prediction process
was precise. Yet in reality these requirements can never be met. Our limited knowledge to the system would be further
eroded by the stochasticity embedded in prediction tools. To make it worse, the atmosphere itself tends to act like
a chaotic system (to our perception). Therefore it is necessary for us to distinguish the sources of errors. Otherwise
we cannot learn from our prediction failures.

This study will classify the errors into four categories: natural, systematic, climatic and stochastic errors. Using
a simple dynamical system, we try to simulate these errors numerically. The interaction between them and the signature
from different error sources left on the error growth curve will be analyzed. The results can be used to find out the

limitations of subjective or objective forcasting.

Key words: predictability, mean squared Error MSE, random error, initial error, systematic error.



