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ABSTRACT

The preliminary Palmer Drought Severity Index (PDSI) is calculated and disseminated operationally by the
National Oceanic and Atmospheric Administration/United States Department of Agriculture’s (NOAA/USDA)
joint agricultural weather facility. On an operational basis, this index is more aptly described as the Palmer
Hydrological Drought Index (PHDI) in order to differentiate it from its hindcast value, the PDSI. Using the
PHDI the approximate precipitation required to ameliorate or terminate any ongoing drought was calculated
across the United States for various prescribed periods, i.e., 1, 2, 3, and 6 months. The climatological probability
of receiving at least the needed precipitation was calculated using the gamma distribution. The probability
calculations indicate that in many portions of the country it is quite unlikely that serious drought can be
terminated in a single season or even in two seasons. Furthermore, due to the varying climatologies across the
country, the probability of ending or ameliorating a drought varies both spatially and temporally in a systematic
manner across the United States. The annual precipitation cycle and the probability of receiving substantial
excess precipitation above normal (the skewness of the precipitation distribution) are two important characteristics
of drought termination and amelioration in the Palmer Drought Model.

1. Introduction

One of the most frequently used drought indices in
the United States is the Palmer Drought Severity Index
(PDSI), Palmer (1965). The index has been used in
countless research studies (e.g., Karl and Young, 1986;
Karl, 1986b; Stahle et al., 1985; Alley, 1985; Karl, 1983;
Diaz, 1983; Karl and Koscielny, 1982; Karl and
Quayle, 1981; Rosenberg et al., 1980; Rosenberg,
1978a,b; Mitchell et al., 1979; Klugman, 1978; Haines
et al., 1976; Skaggs, 1975). It has also been used on an
operational basis to assess the severity of droughts and
wet spells across the United States. The National
Weather Service (NWS) transmits its operational ver-
sion of the PHDI over the national facsimile circuits
twice monthly, and it is made available and updated
weekly, year round, on the NWS’s Automated Field
Operations System (AFOS). A number of users of the
index have reported the index as a useful tool to mon-
itor ongoing droughts (U.S. Department of Commerce,
1981). Furthermore, recent analyses (Karl, 1986b;
Whittemore et al., 1986; McGregor, 1985; McGregor
et al., 1986; Stahle et al., 1985; Karl and Young, 1986;
Alley, 1984, 1985; Karl, 1983; Karl and Quayle, 1981)
have also demonstrated that, despite several assump-
tions used in the water balance calculations and the
empirical nature of some of the standardizing coefh-
cients, the PDSI or the PHDI can be, if used appro-
priately, a useful tool for both research and real-time
drought assessments.

The purpose of this study is twofold. First, its purpose

is to provide users of the PHDI during severe drought
conditions some quantitative measure of the clima-
tological probability that any ongoing drought can be
terminated or ameliorated over some prescribed period.
Second, several characteristics of drought climatology
across the United States are identified, aiding our un-
derstanding of the behavior of droughts in this country.

Despite the fact that other articles (Karl, 1983; Karl,
1986a; Alley, 1984, 1985) have pointed out the differ-
ence between the PHDI, PDSI, and the operational
version of the PDSI, a few additional words are per-
tinent. The differences between the PHDI and the PDSI
occur near the end of a drought (or wet spell). The
PDSI abruptly returns to near-normal levels (—0.5 or
larger) during the first month in a sequence of months
with sufficient moisture to end a drought, but the PHDI
is usually more gradual in its return to near-normal
levels. The PHDI changes to a new spell only when
the moisture needs associated with recharge, demand,
and runoff have been brought back to normal or above
normal, i.e., the /ast month in a sequence of months
with sufficient moisture to end a drought. The opera-
tional PDSI as calculated by the NWS must necessarily
operate similarly to the PHDI. This is because without
prior knowledge of subsequent weather i is impossible
to know whether a wet single month, or a few wetter-
than-normal months, will be the beginning of a new
spell of wet or near-normal weather with sufficient
moisture to terminate an ongoing drought, or whether
they are just a temporary respite in a longer sequence
of dry months ahead.




































