MARCH 1994

ANDERSON AND VAN DEN DOOL

Skill and Return of Skill in Dynamic Extended-Range Forecasts

JEFFREY L. ANDERSON
Geophysical Fluid Dynamics Laboratory, Princeton, New Jersey

Huug M. van beN DooL
CAC/National Meteorological Center, Washington, D.C.
(Manuscript received 15 April 1993, in final form 27 August 1993)

ABSTRACT

The skill of a set of extended-range dynamical forecasts made with a modern numerical forecast model is
examined. A forecast is said to be skillful if it produces a high quality forecast by correctly modeling some
aspects of the dynamics of the real atmosphere; high quality forecasts may also occur by chance. The dangers
of making a conclusion about model skill by verifying a single long-range forecast are pointed out by examples
of apparently high ““skill’’ verifications between extended-range forecasts and observed fields from entirely
different years.

To avoid these problems, the entire distribution of forecast quality for a large set of forecasts as a function of
lead time is examined. A set of control forecasts that clearly have no skill is presented. The quality distribution
for the extended-range forecasts is compared to the distributions of quality for the no-skill control forecast set.

The extended-range forecast quality distributions are found to be essentially indistinguishable from those for
the no-skill control at leads somewhat greater than 12 days. A search for individual forecasts with a ‘‘return of
skill”’ at extended ranges is also made. Although it is possible to find individual forecasts that have a return of
quality, a comparison to the no-skill controls demonstrates that these return of skill forecasts occur only as often
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as is expected by chance.

1. Introduction

Since the advent of successful numerical weather
predictions there has been a constant quest to extend
the range for which useful numerical forecasts can be
produced. Attempts to produce forecasts for lead times
up to two weeks were pioneered by Miyakoda et al.
(1972). Although success in forecasts for lead times
past ten days has generally been limited, there have
been some examples of highly successful forecasts of
monthly means (Miyakoda et al. 1983). More recently,
many of the world’s operational prediction centers have
become interested in the prospect of long-range nu-
merical forecasts. At the National Meteorological
Center (NMC) this has led to a number of large
experiments on dynamical extended-range forecasting
(DERF) (Tracton et al. 1989).

The task of evaluating the skill of a forecast can be
as involved and complex as producing the forecast it-
self. Even for simple point forecasts of a single discrete
variable, the problem of verifying forecasts is not en-
tirely straightforward (Murphy and Winkler 1987).
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Here, a much more complex problem is of interest:
evaluating the largest lead times for which a dynamical
forecast of the global circulation has any predictive
skill. Clearly, it is not possible to completely solve this
problem; however, the method presented here should
be able to produce a considerable amount of new in-
formation.

It is helpful to distinguish between the concepts of
forecast skill and forecast similarity. A forecast is said
to have skill if it is quite similar to some verifying ob-
servation because the forecast method (a numerical
model in the examples presented here ) has successfully
captured some portion of the dynamics of the real at-
mosphere. On the other hand, forecasts that are similar
to a verifying observed field can also be generated by
chance. For instance, randomly selecting a field from a
set of historical observations is a forecast method that
clearly has no skill by the preceding definition. Nev-
ertheless, there will be some such random forecasts that
are somewhat similar to their verifying observations
purely by happenstance. Determining whether a fore-
cast is skillful is especially difficuit for lead times near
the limits of skillful prediction. In this case, a skillful
model may produce forecasts that are, on the average,
only slightly more similar to the verifying observations
than are forecasts produced by some control with no
skill.






