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1991 KYOTO PRIZE WORKSHOP: BASIC SCIENCES
“From Weather Forecasting to Chaos” Abstract of Commemorative Lecture

“How Good Can Weather Forecasting Become? — The Start of a Theory”

Prof. Edward Norton Lorenz

Our frequent failure to forecast the weather correctly may result from the chaotic behavior
of the atmosphere. To tell us more about the future weather than we already know by
knowing the climate, a forecast must consist of a forward extrapolation from the present or
some past state, by a procedure that is consistent with the physical laws. Neither the
present and past states nor the proper extrapolation procedure can be precisely known.
Because of chaos, any errors acquired by the forecast at any stage will proceed to grow until
the forecast becomes unacceptable.

No complete theory of atmospheric predictability presently exists. We can formulate a
partial theory by first seeking a partial theory of the predictability of chaotically varying
systems. Numerical procedures applied to these systems reveal a few typical patterns of
error growth. The atmosphere may then be treated as a special case. Because features of the
smallest scales are unobservable, their effects on the larger scales are undeterminable, and
the larger scales may accumulate appreciable errors within one or several days. These will
then amplify just as if they had been introduced by other means.

There is still considerable room for improvement in weather prediction. It appears that
one-week forecasts should ultimately be as good as present three-day forecasts, while

two-week forecasting may equal today’s one-week forecasting.



