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Abstract

This paper reports some results of a descriptive study of the value of
weather information used by fruit growers in the Yakima Valley of
central Washington to decide when to protect their orchards against
freezing temperatures, Specifically, the study provides data concern-
ing the decision-making procedures of individual orchardists, the
growers’ use of weather information including frost (i.e., minimum
temperature) forecasts, and the dimensions of the value of such
forecasts.

Results from the descriptive study regarding the orchardists’ in-
formation-processing and decision-making procedures are com-
pared with the procedures included in a previous prescriptive study
of the fruit-frost problem in the same geographical area (Katz er al.,
1982). The prescriptive study employed a dynamic decision-making
model and yielded estimates of the economic value of frost forecasts
under the assumption (inrer alia) that the orchardists’ decisions were
based solely on these forecasts. On the other hand, the descriptive
study with which the current paper is primarily concerned indicates
that growers use temperature and dew point observations available
after the frost forecast has been issued, as well as the frost forecasts
themselves, to make frost protection decisions. Furthermore, while
the results of the descriptive study show that the grower makes a series
of decisions to protect or not to protect during the night, the model
assumed that an irreversible commitment is made early in the night.
The results of an initial effort to modify the original prescriptive
model in accordance with the descriptive findings to obtain more
realistic estimates of the value of frost forecasts also are reported in
this paper.

Some implications of this study for the further development of
prescriptive models of the decision-making process in the fruit-frost
context and in other weather-information-sensitive contexts are
discussed.

1. Introduction

In a recent paper, Katz et al. (1982) (hereafter referred to as
simply KM W) used a dynamic decision-making model to in-
vestigate the economic value of frost (i.e., minimum temper-
ature) forecasts to orchardists in the Yakima Valley of central
Washington. The mode! allowed KMW to make hypotheti-
cal changes in the accuracy of current minimum temperature
forecasts in order to determine the nature of the relationship
between the quality and value of information in the fruit-
frost decision-making process. The optimal strategies for the
decision maker and the value-of-information estimates ob-
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tained from such a model are prescriptive in nature. That is,
the strategies indicate the way an orchardist should behave in
order to maximize expected payoff, given the structure of the
model and the assumptions on which it is based.

Strategies actually used in practice may differ from those
prescribed by the model, both because a model seldom faith-
fully reproduces all of the detailed structure in any real-world
decision-making problem and because decision makers do
not necessarily behave in a way that maximizes expected
payoff. Therefore, it also is desirable to undertake a descrip-
tive study of the fruit-frost problem, to determine how or-
chardists actually make decisions regarding frost protection.
The primary purpose of this paper is to report the results of
such a descriptive study in the Yakima Valley. In addition to
providing a detailed description of orchardists’ decision-
making procedures, the paper identifies several significant
dimensions of the value of forecasts in this context. The re-
sults of the descriptive study have implications for prescrip-
tive modeling of the fruit-frost problem, and we present some
results of an initial effort to modify the original prescriptive
model to take such results into account in assessing the value
of the frost forecasts.

The prescriptive and descriptive approaches to analyzing
decision-making situations, including the assessment of the
value of information, are discussed briefly in Section 2. Sec-
tion 3 summarizes the primary resuits of this descriptive
study. After a brief introduction to the fruit-frost problem,
this section outlines the methods used in the study and de-
scribes the results of a series of interviews with orchardists in
the Yakima Valley and the contents of frost protection rec-
ords maintained by these fruit growers in 1982. The use and
value of weather information in the context of the fruit-frost
problem is discussed from a descriptive viewpoint in Section
4, with particular reference to the orchardists’ decision-mak-
ing process and the dimensions of the value of frost forecasts.
Section 5 reports the results of an initial effort to take the re-
sults of this descriptive study into account in assessing the
value of frost forecasts using a prescriptive model. A sum-
mary and conclusion are presented in Section 6.

2. Use and value of weather information:
prescriptive and de_scrlptlve approaches

Two general approaches to the analysis and modeling of de-
cision-making problems can be identified; namely, the pre-
scriptive approach and the descriptive approach. The pre-
scriptive approach is concerned with the manner in which the
decision maker should process information and make deci-
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