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Abstract

During the summer of 1989, the Forecast Systems Laboratory of the
National Oceanic and Atmospheric Administration sponsored an
evaluation of artificial-intelligence-based systems that forecast se-
vere convective storms. The evaluation experiment, called Shootout-
89, took place in Boulder, Colorado, and focused on storms over the
northeastern Colorado foothills and plains.

Six systems participated in Shootout-89: three traditional expert
systems, a hybrid system including a linear model augmented by a
small expert system, an analogue-based system, and a system
developed using methods from the cognitive science/judgment
analysis tradition.

Each day of the exercise, the systems generated 2-9-h fore-
casts of the probabilities of occurrence of nonsignificant weather,
significant weather, and severe weather in each of four regions in
northeastern Colorado. A verification coordinator working at the
Denver Weather Service Forecast Office gathered ground-truth
data from a network of observers.

The systems were evaluated on several measures of forecast
skill, on timeliness, on ease of learning, and on ease of use. They
were generally easy to operate; however, they required substan-
tially different levels of meteorological expertise on the part of their
users, reflecting the various operational environments for which
they had been designed. The systems varied in their statistical
behavior, but on this difficult forecast problem, they generally
showed a skill approximately equal to that of persistence forecasts
and climatological forecasts.
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1. Introduction

A comparative study of artificial intelligence (Al) sys-
tems that forecast severe weather was first proposed
at the second workshop on Artificial Inteliigence Re-
search in Environmental Science (AIRIES) in 1987
(Moninger et al. 1987). At that time, it was noted that
several prototype Al systems had been developed to
produce these forecasts. Although the systems varied
in the methodologies they employed and in opera-
tional environments they targeted, it was thought
appropriate to bring them together for a comparative
evaluation.

Ultimately, the developers of six different forecast-
ing systems (not all of them Al) planned and executed
an experiment called Shootout-89. In spite of the
competitive-sounding name, the goals of the experi-
ment were not to declare winners and losers; the
systems are too immature for that to be useful. Rather,
our goals were the following:

e To determine how best to compare diverse auto-
mated and semi-automated forecast methods.

e To determine the properties of the forecasts made
using the different methods.

e Toexercise the prototype systems and iearn how to
improve them.

Our desire was not to set up a “man versus ma-
chine” test. We believed this would set up such a
competitive environment that it woulid distort the goals
ofthe experiment. Therefore, we chose a forecasttask
for which, currently, no human forecasts are made: 2—
9-h forecasts of severe and significant weather in four
regions in and near the foothills of the Colorado Rocky
Mountains. The task was thought relevant, however,
because the National Weather Service is considering
instituting forecasts of this type in the next several
years.

This forecast task turned out to be more difficult
than we anticipated; none of the systems produced
particularly skillful forecasts. We believe we under-
stand some of the particular reasons for the difficulties
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