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Concurrent and lagged re lat ionsh ips among var ious
drought indices in the United States
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ABSTRA CT , The pu rpose or Ihi'i st udy is to examine the na ture of tbc con curren t and lagged rdiltion!'ohjp~
amon g: variouv drou ght type -specific measu res o f drought severity . Mutl thly \'"IUI..'S uf average tempera ture
(T EMPZ) . total precipitat io n (I' REZJ . the Palmer moisture a munaly index ' ZIN X), the Pal mer drought scvcnt v
intlc",WDSI ~. ami th e Palmer hydrologic drou gh t severity ind ex Wil D!) were cxa uu ncd fro m a sa mple of d i l1lati~'
divisio n, in the Un ited States for the period 193 1·19gS. The relationships me cvamincd al - two levels through
the usc o f simp le correla tions. Level o nc ut ilizes da ta from the en tire study period. Dat.r from selected drough t
events are employed in leve l two.

The resul ts show tha t the ·st rllnge:-.t relat ion ships arc between drou ght Indices with simila r ratc-, of respo nse
ht changes in mo istu re supply <1.110 demand . The co rrcla tior.s also shu", tha t lagged valu es of fast-respon se drou ght
indices CZ INX. I'R EZ ) arc more strongly correlated with the slow-respo nse PIIDI lhan concurr ent valu es. Inter ­
site diffe rences between correlat ed pa irs o f indices arc generally sma ll and follo w consisu-m trend s " l'rm:... the
sample for bOI h level one a nd level two I n:!l) scs, Intra- site di ITcrcnl."\.'S ;lrc !argl.· for St"mc p.;l ir!'lo o f I.·om : lall'd ind il,.·.."S.

indica ting lh a l charactcristi~ of ind i\'id ullI d ro ughls ca n dc\'i;lICsUOslanriall) fro m a \er~l~'~ or normal cHndilitll1s,

Ke) " Ofd'lo - D rou ght , Palm.:r ind k-cs, Co n, urrcnt rc1ation ..hi~, I , a~cd rc1alitmships. Correlation ,

J. Intr odu"' lion ~~ve r i ty indices l11u~ t be .t igh tly cour!cd wit h pH:cipiln.
lIun and surfacc ~0I 1 mCls ~ u rc. Convcrsely. cOIuJiliol1:'\

The ph<nomenoll of drought has in,piroo large a lld of hydrologi,· d ro ught ;~pi eallv ta ke months to dnelop.
divcrsified research dTorh . M uch of the work ha s I lyd ro logic (' ro ugh; lIu.hce:'\ mus; Ix'JcsIg llcd te respond
in\'ol\'c(l the usc of climatic ind ices 10 examine the slow l~ to chang.es in supply (prc.:-ipi i.aiion) and dc-
ma in com ponents of drought : intcnsit)'. duration . ma nd (cHlpo; ranspira tion ) of ll1oi ~ tur~ thruughout ent ire
length . alld spal ial coverage. The largesl numb<:r cf hydrologic 'yslem s.
d rou ght ind ices are based upon various mani pu lalions
of wate,. balantt variables. Sin ce the effeelSo f droughts The mosl popula r a nd wi·lely used drou~h t index
are fell by wa leI' uscrs at d ifferent times. response based on water balance "a ri~lh : cs is t h ~ Palmcr drought
times o r the various water balance-ba'ed indices ran~e severity inde x (PDS I) (p~lmcr 1965). Th e P DSI is
fro m ra pid to slow. Soil mo ist ure d eficieocies detri- co nsidered to be a meteorolog ica) d rou gh t index in
mental to ag ric ultural act ivities can dc\'elop in t im~ Ihal it mcasun' ~ tht: moisture abnormalit v fc.' ~· a place
spa ns of a month o r less. Thu" "gric ult urul d roughl or an area Ihrou gh spells of dry 0 1 weI " cather. The
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