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ABSTRACT
Several issues related to the mode of expression of forecasts of rare and severe events (RSEs) are addressed

‘in this paper. These issues include the correspondence between forecasters’ judgments and their forecasts, the

problem of overforecasting, and the use of forecasts as a basis for rational decision making. Neither forecasters
nor users are well served by current practices, according to which operational forecasts of RSEs are generally
expressed in a categorical format.

It is argued here that sound scientific and economic reasons exist for expressing forecasts of RSEs in terms
of probabilities. Although quantification of uncertainty in forecasts of RSEs—and the communication of such
information to users—presents some special problems, evidence accumulated from a multitude of operational
and experimental probabilistic weather forecasting programs suggests that these problems involve no insur-
mountable difficulties. Moreover, when a probabilistic format is employed, forecasts of RSEs can correspond
to forecasters’ true judgments, the forecasting and decision-making tasks can be disentangled, the rationale for
overforecasting RSEs is eliminated, and the needs of o/l users can be met in an optimal manner.

Since the probabilities of RSEs seldom achieve high values, it might be desirable to provide users with
information concerning the likelihood of such events relative to their climatological likelihood. Alternatively,
the relative odds—that is, the ratio of an event’s forecast odds to its climatological odds—could be reported.
This supplemental information should help to focus users’ attention on those occasions on which the probability
of RSEs is relatively high.
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1. Introduction

Rare events that occur on relatively small space and
time scales present weather forecasters with a very dif-
ficult scientific challenge, in terms of formulating
space/time specific and skillful forecasts. Many such
events involve severe weather conditions (e.g., torna-
does, severe thunderstorms, high winds, heavy precip-
itation) that significantly—and generally adversely—
affect human activities and frequently lead to loss of
life, injury, and/ or property damage. Clearly, forecasts
of these conditions are of considerable importance from
a societal viewpoint.

Operational forecasts of rare and severe events (usu-
ally referred to here as RSEs) are traditionally expressed
in a categorical format. For example, watches issued
by the National Severe Storms Forecast Center
(NSSFC) identify areas in which tornadoes or severe
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thunderstorms are expected to occur in a specified pe-
riod. Of particular interest here, the uncertainty in-
herent in such forecasts—uncertainty that characterizes
the likelihood of occurrence of the events and that pre-
sumably varies from occasion to occasion—generally
remains unspecified.’

The thesis advanced in this paper is that the use of
a categorical mode of expression complicates the pro-
cess of forecasting RSEs and depreciates the product
of the forecasting process (i.e., the forecasts). Specifi-
cally, this practice leads to hedging (i.e., differences
between forecasters’ judgments and their forecasts),
overforecasting, and suboptimal decision making by
users of the forecasts. These problems cannot be re-
solved satisfactorily as long as the forecasts are ex-
pressed in a categorical format. However, a scientifically
sound and operationally realizable solution exists—
namely, the formulation and expression of forecasts of
RSEs in a quantitative probabilistic format.

! According to official guidelines, a NSSFC watch indicates that
events of significant spatial and/or temporal dimensions are possible
in the specified area. However, no quantitative definition of the term
“possible” is provided. Moreover, according to current operational
verification procedures, a watch is considered to be completely correct
when such events occur in the area (i.c., it is verified as a categorical
forecast).






