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ABSTRACT

A relative measure of actual, rather than potential, predictability of a meteorological variable on the basis of
its past history alone is proposed. This measure is predicated on the existence of a parametric time series model
to represent the meteorological variable. Among other things, it provides an explicit representation of forecasting
capability in terms of the individual parameters of such time series models.

As an application, the extent to which the Southern Oscillation (SO), 2 major component of climate, can be
predicted on a monthly as well as a seasonal time scale on the basis of its past history alone is determined. In
particular, on a monthly time scale up to about 44% of the variation in SO can be predicted one month ahead
(zero months lead time) and about 35% two months ahead (one month lead time), or on a seasonal time scale
about 53% one season ahead (zero seasons lead time) and about 31% two seasons ahead (one season lead time).
In general, the degree of predictability naturally decays as the lead time increases, with essentially no predictability
on a monthly time scale beyond ten months (nine months lead time) or on a seasonal time scale beyond three
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seasons (two seasons lead time).

1. Introduction

Prediction of the weather and climate has always
been a challenge to atmospheric scientists, especially
when attempts have been made to forecast atmospheric
behavior (e.g., the position and intensity of troughs at
500 mb level) beyond a few days. Because certain ap-
proximations are made in numerical model initializa-
tion schemes, the error associated with predictions
based on such models inevitably increases as the lead
time increases. As an alternative approach for monthly,
or seasonal, or longer-range climate prediction, statis-
tical techniques often offer promising results (e.g.,
Hastenrath, 1986; Namias, 1985). In particular, they
provide a standard of comparison for dynamical
methods.

One way to assess predictability, especially on time
scales of a year or more, is by means of an indirect
approach that produces estimates of “potential” pre-
dictability. Actual climatic variability (e.g., interannual
variance derived from monthly or seasonal means),
consisting of natural variability possibly confounded
with a signal, is compared to an estimate of natural
variability (or climatic “noise”) obtained from the level
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of short-term weather fluctuations, regarded as unpre-
dictable on a climatic time scale (e.g., Madden, 1976;
Shukla and Gutzler, 1983; Trenberth, 1985). Although
the potential predictability approach is able to detect
the presence of low frequency signals, it does not ex-
plicitly identify the source of these signals (e.g., climatic
trends). In particular, this approach does not provide
a means of predicting future values.

In view of the disadvantages inherent in the potential
predictability approach, the primary goal of this paper
is to consider an alternative method to assess what
couid be termed “actual” predictability. Our approach
is predicated on the availability of a statistical model
to represent the temporal behavior of the meteorolog-
ical variable under study. It involves an explicit esti-
mate of how well, in a relative sense, such a time series
model is able to forecast the future behavior of the
meteorological variable.

It should be noted that Davis (1978) proposed a
somewhat related measure of “intrinsic” predictability,
and applied it to the forecasting of monthly pressure
anomalies over the North Pacific Ocean from previous
monthly anomalies for both pressure and sea surface
temperatures. His approach was based on regression
analysis and expressions were obtained for intrinsic
predictability in terms of autocorrelations and cross
correlations. Our approach involves the derivation of
expressions for predictability in terms of the formal
parameters of time series models and could be viewed






