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Revisiting the SPI: Clarifying the Process

The number of applications using the Standard- N 1998, Guttman wrote an article comparing the
ized Precipitation Index (SPI) around the world conSP! with the PDI that contained a more detailed
tinues to increase (e.g., Agnew, pp. 6-12 of thigxplanation about determining the SPI. Hayes et al.
newsletter, and Komuscu 1999). However, there afd 999) also contains a detailed description of the
relatively few publications explaining the SPI, andProcess. Guttman (1999) went into the specifics
occasional misconceptions about the index have ogboutdifferent probability distributions applied to the
curred. long-term data sets and examined the impact of six

When the SPI was first developed by McKee eglistributions on the SPI. The recommendation from
al. (1993, 1995), it was meant to address some of tigHiitman (1999) is that the Pearson Type 1l distribu-
limitations that exist within the Palmer Drought Indextion is “best” suited to normalize the long-term data
(PDI). These first publications were relatively simpleS€ts when calculating the SPI. Edwards and McKee
introductions of the SPI to the scientific community,(1997) used the two-parameter gamma distribution to
appearing in theroceedingsf the Eighth and Ninth calculate the SPI. Guttman (1999) also recommended
Applied Climatology Conferences, respectively,that the procedure be uniform for everyone so that
sponsored by the American Meteorological Societﬁpplications ofthe SPIwould be consistent. Different
In both cases, the authors define the SPI as t§@ftware versions to determine the SPI are now
“difference of precipitation from the mean...divided@vailable from Colorado State University and the
by the standard deviation.” It is this equation, givehNational Climatic Data Center.
by Komuscu (1999) and repeated by Agnew, that Agnew makes another very good point about
causes confusion about the SPI. identifying appropriate drought categories, and points

Agnew is correct to point out that the «differenceOut that the initial categories identified in the original
of precipitation from the mean divided by the stanMcKee et al. (1993, 1995) articles had a location for
dard deviation” standardizes the data and has be@fY time period in some stage of “drought” 50% of the
called the “Standardized Rainfall Anomaly” by Jonedime. Table 1 below shows the NDMC modifications
and Hulme (1996). Variations of standardized rainto the categories identified by Agnew in his table on
fall anomalies have been used with data sets, esge8 of thisissue. The terdny is used because thatis
cially analyzing African rainfall. It is important to More appropriate for shorttime scales, and the catego-
point out, however, that this is not the SPI! There is HeS reflect the lower percentages that should occur
difference between standardizing precipitation dat@ith dry periods, especially with the labséverand
using the equation above and the SPI, and itis easnggtremeThese categories are also the basis for the
miss this difference. In the cases of McKee et amonthly national SPI maps that are displayed on the
(1993, 1995) and Komuscu (1999), the authors briefl ational Drought Mitigation Center’s website (http:/
mention that the long-term data sets used to determiff@S0.unl.edu/watch/). Gutiman (1999) uses the same
the SPI at any time scale must first be normalizegategories. The Western Regional Climate Center
Readers of these articles may overlook this step. The
normalization procedure using a probability distribu- 2.0+ extremely wet
tion is a very important feature of the SP1 and makes 18 :g 1'33 ‘r;e(%é";z:ely et
itunique. Edwards and McKee (1997) firsthighlight  ~ 5915 o9

o oo i ) ] near normal
thisimportant distinction and give adetailed descrip-  -1.0t0-1.49 moderately dry
tion of how this is done for the SPI. People will -1.5t0-1.99 severely dry
frequently ask, “What is the equation of the SPI?”  -2andless extremely dry

Edwards and McKee (1997) illustrate that it is more:
" " . able 1. SPI values.
of a “process” to determine an SPI value.
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uses a slightly different set of categories in monthljreferences

national SPI maps displayed on their website (http:// _ . o
. wrce.sage. dr.edu/spilsp. htmi). Finally, Agnew B 1o 2ot Fo o B i e e e
suggested the classification of categories based onthgcies » climatology Rep. 97-2, Department of Atmo-
5%, 10%, and 20% occurrence probabilities, which is spheric Science, Colorado State University, Fort Collins,
also a very good system (see Agnew’s second tableColorado.

on p. 10 of this issue). Guttman, N. B. 1998. “Comparing the Palmer Drought Index

. . . . and the Standardized Precipitation Indedotirnal of the
Inhis article, Agnew brings up anotherimportant American Water Resources AssociatB#{1):113-21.

point that needs to be emphasized. Precipitatiog,iman, N. B. 1999. “Accepting the Standardized Precipita-
normals do shift at all locations depending on the tion Index: A calculation algorithmJournal of the Ameri-
period being considered “normal.” Such shiftswould can Water Resources Associati®®(2):311-22.

certainly have animpact when standardizing precipt'a\}’:r?'a':"khg -;1'2)%9'3;‘ Msg’:if’;r?na? tﬁé fégvg’ig;gﬁ? ﬁ”ﬁsﬁ- t\r/]e
tatIOIjl ‘_jata’ but they also can affect the SPI. This ISStarz/dardized Precipitation Ir?deB’ulletin of tﬁe Ame?i—
why itis hoped that the data sets of 100 years, or agan Meteorological Societg0(3):429-438.

long as possible, could be used in determining the SBbnes, P. D.; and M. Hulme. 1996. “Calculating regional
Guttman (1999) recommends at least 50 years of datalimatic time series for temperature and precipitation:
to compute SPIvalues for time periods smaller than 12Methods and illustrations fhternational Journal of Cli-

. matology 16:361-377.
months, and alonger record to compute multlyear SPKlomuscu, A. U. 1999. “Using the SPI to analyze spatial and

Values Is desired. _ o temporal patterns of drought in Turkef2fought Network
Finally, Agnew reminds everyone that indices News11(1):7-13.

based on precipitation alone do not take into accoultcKee, T.B.; N. J. Doesken; and J. Kleist. 1993. “The relation
specific drought impacts. These impacts will vary of droug.ht frequency gnd duration to time scale_s."
based on the vulnerability of the society and environ- Elri?]f:t% ?égis pc;f' t]r.17e9—E8:?1.htRmCecr)ir(]:faer:eI:]/Iceetegtr‘lolﬁgirc):lgled
ment of each particular region. The SPI and other gqciety, Boston.
indices are only tools to help decision makers undeficKee, T. B.; N. J. Doesken; and J. Kleist. 1995. “Drought
stand events that are taking place. It is good to havemonitoring with multiple time scalesProceedings of the
one or more of these tools, but the decision makerg\inth Conference on Applied Climatologyp. 233-236.
have to become familiar with how to apply these tools American Meteorological Society, Boston.
and understand their strengths and limitations in local
situations.

The articles by Komuscu (1999) and Agnew
demonstrate that the number of drought monitoring
applications using precipitationindicesis increasing.
We welcome the discussion of indices and their
applications in future issues @frought Network
Newsltis very important that this information relating
to “lessons learned” from a drought monitoring per-
spective is shared with the drought planning commu-

nity.
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