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ABSTRACT. A non-integer (nc n-harmouic) spec~raI analysis approa,ch is presented and used to search for
periodicities in the drought indices for the InterJ!Jc r1ams ,?f North America, cover.m~ a period of at. le'.''lt 70
years. Power spectrum analys is of the drou ght indices series revealed that the quasi-biennial and quasi-triennia !
cycles are comm on periodicities in the drou ght scr~es ,for many ~t at~o."~ . ,The drought spectrum IS als o dominated
by peaks with periods of about 5~6 years. These significant perlO~I (, lt les In the 2·6 year wave band.. a rc .sporadlc
in spatial occ urrence ; they can be evident at one place while being absent at another a few hundred kilometres
away.

J. Introduction

Drought hazard has plagued man kind since antiquity
and is one of the most serious social problems in many
countries. It affects wide ranges of regions on the
earth tha n flood hazard. In order to alleviate the
drought prob lems, various countermeasures ~re in
practice. Many of these countermeasures are In one
way or another based upon the empirical knowledge of
droughts that have been accu mula ted from the past for
long range planning purposes. These cou otermea~ures

could be more effective if drought could be predicted
for at least short durations (for exampl e, one to three
years in advance).

The first step in pred icting drought with time . se~i~s

analysis technique involves a ~ea!,,~. for . periodici
ties in the historical record. Periodicities, If present ,
represent potential pred ictive power for anticipated
occurrence or non-occurrence of drought du ring a
future time period . Major searches for periodicities
in drought occurrence and their associa tion with periodi
cities in solar-terrestrial phenomena are, therefore,
common in climat ological investigations.

Most of the studies on drought' s cyclic or periodic
characteristics use either of the two classical techniques
ofspectral analysis, namely the periodogram (Jones 1965)
and the lagged produ cts method or Blackman and Tu key

(1959) to estimate freq uency and phase components of
drought. Others (e.g.. Currie 1981, 1984a, 1984b) have
used the maximum entropy method (MEM) to search
for periodicities in drought indices. The lagged produ cts
method is a spectrum analysis of the autocorrelat ion
function using differenl maximum lags depending on
the frequency of oscillalioo of interest. Alth ough
compute r facility has aided considerably in Ihe use
of autoco rrelalion technique, its main problem is the
difficulty in choosing the right maximum lag which can
influence the resulting cycles. In the periodogram
melhod , the squared magnitude of the discrete Fourier
transform (DFf) of the data is computed, usually by
means of the fast Fourier transform (F FT). While this
direct method using FFT is more accurate than the
lagged prod ucts melhod, the record length must be an
exact multiple of the cycle in which one is interested.
In this case the resulting cycles are strongly influenced
by the record lengt h II. Bceause the spacing of DFT
values is related soley to 1/11 , many of the true peaks in
the spectra which may be significant, a rc never sampled.
MEM has been fouod to have a higher resolution
and much lower sidelobes than either the periodogram
or the Blackrnan-Tukey method (e.g., Lacoss 1971,
Ulryeh 1972). However, the variance of MEM estimates
of power density is not properly understood and there is
still 00 known way to obta in variances on the spectra l
estimates. In addition, MEM docs not yet have a con.
sistent statistical test for the evaluation of significant
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