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EL NIÑO AND LA NIÑA EVENTS AND RAINEALL
IN NE AND SOUTH BRAZTL

R. P. Ka¡re

Irrst,it,rrt,o Na.c'iorr¿rl tle Pcsc¡uisas [is¡rar:iais - INPIì
(l,l).,rrl,'r, 12201-970, S¿ìo José rlos O¿rrr¡ros, SP, llrasil

'l'lrc ¡'t:latirrrslri¡r lrr'Irvtr.rr lìl Niiro (w¿.rrrr c¡ris<.,dcs) arrd l,¿r Niñ¿l
(t'olrl r'¡risrrrlt:s) :rrrrl r'¿r.ir¡iall irr NIì ¿rril Sorrtlrìrf Brazil is vcly lot¡sc.
In s<.¡lttc tll Niño y('¿ìrs, tlrc'rairrf¿rll at I¡rrrtalez¿r in DJIr (llcicr¡rl¡cr,
J-atruar'¡', [cbnrary) t:oukl bc above ¿ìvcr'¿rgc rvl¡ile rainfall irr I\4AI\{
(N4arclr, A¡rril., I\4ay) rrray be bclow :rvciage (or vi<:c-vr:rsa,). O¡¡
the avt:r'agc,. clt viatior¡s at I¡o¡.talcz¿r (Cllì, Nlì'tìLazil) ar,e sliglrtly
trr'¡ptiv<: a¡rtl tho.st: ¿rt Porto Ak:gre rirrtl Iìagó (lìS, Sorrtlr lliazit-)
arc sliglrtly ¡rositivct drrring lìl Niiro yc¿rrs. IIãwcvcr, for inrlivitlu¿rl
t:vctrl,s, l,lrc tlcvi¿rtiolls c¿ln bc fr'ollr lalge ¡rclsil,ivc to largc nr:gative,
llt.rr<'c, ¡lrt.rlir:t,iorrs <'an be vcry ur¡ccrtain nnd haz¿lr.clous.

()s t'ttNOMENOS DL NIÑ() A L^ NIÑ^ D PRECIpITAÇÃO NO NOR-
DllS'ID D SUL Do nn.ASIL A rc,luçño enlre os fenôrttenos lll Niíí.o
(úquus t¡ttt:rtlts) e l,u Niñn (úauus f ius) e as clruutt'; tto Notlesle
r:,Ttil do lJrusil í lrut:n, li ¡tossíuel ucottlr:r:e,r qt¿e. t:¡n t.t,t.los trnos
dc lil Niño, us cl¿uuus etn l"ot'lulezu duru,le os i,,".t".t ile. ilr:zerrtbro,
joneiro r: J'cut:t'cit'o (D,ttt¡ sejuttt ut:hnrt, tlo not'¡nal e tlutttnle os tì¿eses
rle tntu't;o, abril e rnuio (/rltl/rI) se.jam ubuiro do not'ntal ott uit:e-
'úct'se,, lltn ttir!diu, iluranle o-,Ì aconlecittrcnlos de lll Nino, us tlnt"'u¡ts
etn lrorlnlc:u ((!li, Nlì Bt'nsil) lênt pcqucno dccrósci,tnr,t e no,Sul,
ttn Porl.o tllt,gt'c r Dugé (li.,9,,9<tu,llt ßtu.sil), uttr pequeno urriscitt¿o.
I'orént, ¡tnxt cut.:ttlos intliuidtLars, os r/rsuios potlerri uariur r:¡¿lre 1to-
lotr:s euot'tn('tnenlt posiliuos il tnot'nrct¡tat¿lc nt:gttli'uos. I)ot'l.anlo,
tts ¡treuisõt:s ¡todcrtt ser t¡t.ttil o incc¡'l us e prt,it¡osrts.

IN'TN,ODUCTION

Ir¡ carlir.r c<-¡rrr¡¡¡r¡r¡i<'¡rt,iorrs ( l(irrrc ir¡rtl rlc Sotrzn,

1988; liarre, l9lìf)) it rv¡rs ir¡rlit:ltctl tl¡¿rt Il¡e rclrrl,iorr-

slrip bcl,wcorr r¡¡i¡¡ftrll ¡rl, lfr¡r.l¡rlr..zir, (lcirlii (Nli lìrrrzil)
¡¡rrd lll Niiro cvt:r¡l,s wirs vct'y loosr., Ou{ of the 29 lil
Niito r:vr'rrts, wlricl¡ or:cr¡r'r'ctl rlur'irrg lilT ¡'clls (lU,lg,

1985), orrly l2 rvr:rc a.ssoci¡t,r:rl wil,lr tlrouglrts in [,rr'.
taleza. ('iorrverscly, out, of tl¡r: 2il rrrn.jor rlrorrglrts

in Forl;rlczo (rrr-'gative tlc¡rirll,rrr,es excccrlirrg .:17% of

rainfìrll) orrly fi ( 1877, lug l , 1902, 1958, l98ll) wcre

nssocintotl rvit,lr st,rorr¡1 nnd r¡¡o<L'r¡rtc Bl Niños. Only

irt l,he sout,l¡rrnt prrrt of lìLrrzil, sorrre rel;¡liorrslri¡t lvas

ittdir:¡rl,etl, l¡¡ I)orl,o Âlc¡glr:, rlrrrirrg 70 yurrs (lgl6-
l08l"r), orrt of l5 strong r¡rrrl r¡rodcrtte El Nil'tos, 0
(60%,) rvcre ¿rssoci¡rtcrl wit,l¡ flootls.

Yet, tl¡o rrryth seerrrs l,o ¡rcrsisl,. llvcry tirrre Dl

Nií'io or:ct¡rs, tlrou¡Ehl,s irr N lÌ llr¡rzil nrc ¡rrr:rlicterl. So

lleuisla il¡usilcùu de Cleolísicu, Vol. t0(!)
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lll Nifio ttrd l,¿r Niira Bvc¡¡ts

FOR EL NINO (WARM EPISODES)
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rrrucl¡ Bo tlrat, during tlrc presr:nt drouglrt in NE Brnzil

(Mny-Aug 1992), the'l'V report claime<l that a warn-

ing wns issuod severul r¡¡<¡lrth¡¡ buck wl¡e¡r Bl Niño np-

peared in early pnrt of 1992 ¡r¡rtl acl,ion should lrnve

bee¡r taketr. 'l'htts, a fccling is crented th¡rt Dl Niños

and NE llrnzil clrougl¡ta l¡ave an almæt one-to-one

rclationship,ln l,his notc, tlre rei¡rfall d¿ta i¡r Forta-

leza are reexatrritrerl on a c¡trarl,erly (DJF = Dcccln-

ber, Janrrary, Ircbruary; MAIvI = Marclr, Âpril, lvlay;

JJÀ = Jutre, July, Âugust; SON - Septernber, Octo-

ber, Novernber) as well as annual basis to see whethe¡

any rclatiorrslrip can bc discerncd cither with Dl NiÍro

(warnr episodee) or rvil,l¡ La Nii¡a (cold episoclcs).

DATÀ

Drta for Forl,alcza ¡ainfall were obtnincd fiorn

SUDBNE and those for Porto Âlegre arrd l3agé frorn

DNBMET (Nal,ional Departrnent of Meteorology),

For Bl Niño eve¡rts (warnr episoder), cla.qsifìcations

given by Quirrn ct nl, (1978, 1987), Rasr¡u¡sson ancl

Cnrpcrrter (1983) nnd Gray (1984) were r¡scrl. For La

Niirn (colrl e¡risotles), the listing givcn by l(ilndis and

Diaz (1989) wss used.

ANALYSIS

'lhblc I ¡rnd 2 show t,he r¡ri¡rfall irr Fort,nlcza (CIl)

for the four quarters (DJF, MAM, JJ^, SON) ¡us nlsc¡

for tlrc wlrole year (annual), The rr¡ean values for

l,lteee wcrc 314, 860, 197, 50, anrl 1430 ntrrt respec-

tivcly for tl¡e i¡rterval 1849-1078 and nre in<licatecl ¡rü

the top. Tl¡e a¡¡¡¡u¿rl nresn vsries consiclernbly frorrr

ycar to ycar, the nraximr¡nr excr:eding 2500 mnr a¡rcl

the nri¡ri¡¡runr tlrop¡rirrg below 600 rnn¡ ancl the scries

havirrg ll el,andard clevittio¡r of 490 mrn ( - 357,¡,

'l'he firet colu¡nn i¡¡tlicates the st,rength of the El Nirìo,

!$ = verj etrong, S = strong in'lable l, and M =
Modcrate and W/M = Near lt{oderate in 'Inble 2.

'fhe eccond colunrn indic¿teg tlre yearu of Bl Niño oc-

currence. 'l'he Srrl to 7th colurnns give l,he rnir¡f¡rll

(mm) in the fou¡ quarters ancl t,he annunl rairrl'nll in
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Forl,aleze. 'lhc lasl two colunr¡¡e ¡¡ive the annual rain-

f¿llc i¡¡ Porto Alegre arrtl llagó (lTS).'Ihc nr¡mbers in

brackcts givc tlre rainfulle expresscd as percentage de.

via[iorrs fio¡¡r tlre respective rnc¿uts (given al, t,he top),

Fror¡r'lhblc l, tlre followirrg nrtry be ¡¡oted:

(l) Dvcrr though all eve¡¡l,s are st,rong or very

sLrorrg Dl Niños, ühe percenl,age deviations have a

very wide reugc, frorrr large negative to large poai-

tive velues. 1'lre frequcncy distribution is shown in

Fig, l, left l¡alf. For all thc quartero as al¡o for the

annual ¡rlot, the deviations arc spread all over. The

l¡tcarr valucs (indicotcd by rrrows in Fig. l) are 0 -

20% rrcgative (lesser ül¡arr ülre std. dcv. 35%), thue in-

dicatirrg a wcak rrcgativc rclationslrip <¡¡r l,l¡e overage.

(2) The distributions src not sinrilar for all quartere.

ln 'lablc l, velucs rre oftclr of o¡rpclsite sigrrs irr con-

secutive quarters. l¡or cxarnple, there rnigltt occur

defìcit rainfall in DJlt anrl excese rai¡rfall in MAM or

vicc-verea, l¡r othcr worde, good rainfall in the ini-

tial stogcs could be follorved by shortage of rainfall
t

il¡ the ¡rr¿in scasofr, or vice-vers¡r, '['l¡is is r¡rtl¡er in-

triguirrg, bccausc, irr lris l¡rorlcl f<lr predictio¡¡ of ND

Brazil rei¡¡fall ur¡o¡r¡alies, llastenraùh (1990) uses OJ

(October-Jarruary) railrf¡rll ¡u one of tlre predictors, as

it accounts for ¡¡¡<¡re l,l¡ur¡ 50% of ül¡e i¡¡ternnnual MS

(lr'lnrch to Sepl,enrber) varilnce, ln some yearo, the

rclntionslri¡l l¡cl,wcsr¡ DJF u¡rtl MÂM rrray be worse

thun irt other ycars, ühus spoiling the predict,ions.

(3) For Porto Alegrc (l¡ig. lb) and Ba¡¡é (Fig. lc)

in Sor¡tlr lìrtzil, the valr¡es are sprcad on both sidcs

(positivc arrd ncgal,ivc) thouglr tl¡e ¡¡rc¿¡r¡ is 0 - 20o/o

positive. 'llrus, etrong lll Niiros do ¡rot ncccesarily

ensure floods i¡r tl¡e soutl¡. 'lhcre can occur cvcn

drouglrts i¡¡ so¡r¡e lll Niño years. 'l'he El Niño of l0l7
seerns to lrave causc<l cxccËs rains i¡t DJF and norm¡l

rains i¡r MAM i¡¡ lrorl,alez¡r arrd large an¡rr¡al deficite

in Porto Alegre aucl llagcl,

(4) 'llre lll Nii¡o of 1809 ancl the second ycar El

Niiros of 1012 nnd 1973 see¡n l,o have c¿used excesg

¡¿rins i¡r Fortalcza (nol, dlouglrts).

R.P.Ktne
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Bl Nirìo a¡¡d La Niira Dvents

FOR LA NINA (COLO EPISOOES)
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Tnble l. The ruinfall (mm and percentage deviations from nrearr) ¿t Fortaleza for the four quarters ü well at
annual rainf¡ll at, Forl,aleza (CB) and Porl,o Alegre arrrl Bagd (RS, South Brazil) during Bl Niño yeara. 'l'he firet,

column indicatee the strength (S = atrong, VS = very strottg, M = modcrate, W/M = near moderate) of the
El Niños and the second colu¡nn indical,es tlre yeers. Nu¡nbere in b¡¿cket¡ are percentage devial,ione fiom the
meana indicated at the top. Average percenl,agedeviutions are given ¿t t,l¡e bottorrt, for St,rong and Very Sl,rong
El Nií¡os.

Pncipitaçõo em Forlaleza (em mm e desuios percenluais da métlia) pant os qualro lrincsttts, aeaim como plr"-
cipilação anudl em Forlalcza (CE) c Porto Alegre c Bagé (RS) durcrle aroc ùe El Niíío. A primcín colana
indícd a i¡lcnsidade (S = intcnco, VS = muilo iúewo, M = moilerailo, W/M - quasc modendo)-dc ctenloa
El Niño e a segunila colanø indica os anos, Ntúmctns cnl¡v parenlesca são deaaios percenluais da média indicdda
dcima, Dcsaíos pcrcenluais médios cão dados m fnøl da Tabcla pars ca,sos dc El Niños intcnsos c muilo inl¿nro¡.

Fort¡leza Po¡to Âlegre B¡cé
Me¡n mm 3t4 860 t9? 50 I 430 I 288 137,1

Ye¡r DJF MAM JJA SON Annur,l Annu¡l Annu¡l
s I 864 292

(-7)
672

(.23)
t34

(.32 )

ls
(-?o)

il13
(-221

sf l8? I lil
(-65)

8t3
l-6 I

341

l+73)
65

(+30)
I 330
(-7)

VS I 8?7 4t
(-87)

221)

(-74 )

174
(- l?)

28
(-44 )

460
(-67 )

r 878 u9
f-62 )

351
(-60)

3l
(-84 )

2

(-e6)
503

(-65 )

s+ I 8E4 64
(.80)

847
(-3 )

74

(.02 )

60

l+20)
I 045
/.27l

VS lE9l l7l
(-46)

506
(-3r)

120
(.3t))

33
(-34)

920
(-36)

S I 899 7,ll
(+t36)

l6l5
(+80)

415
(+t to¡

24
(-52)

2756
(+oc¡

1900 t29
(-60)

75
(.el )

r65
(.r0)

6

(-88)
3?3

(-74 )

S l9l I 421
(+34)

86,t
(- l )

300
(+52)

20
(-60)

1606
(+12)

l9l2 626
(+ss)

I 603
(+84)

386
(+e6)

63
(+20)

2ß77

l+E7 )

I 358
(-l)

S l9l7 847
(+t70)

951
(+e)

l8r
(-8 )

75
(+50)

2054
(+44)

644
(-50)

514

l-631
VS I 925 363

l+r6)
756

(-13)
88

(-55 )

s4

t+8)
l20l
(- 12)

I 144
(-lt)

I 37E
(0)

I 926 324
(+3)

08t
(+t3)

t32
(.33)

23
(,s4)

1460
(+2)

t273
(-l)

t527
(+u)

S I 032 3,12

(+s)
323

(-63)
t82
(-8)

33
(-34 )

880
(_3E)

t344
(+,r¡

t42l
(+r¡

Reaiila B'ro,silei'u de Geofísica, Vol. l0(2)
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lll Nirlo ar¡d L¡ Niria Dvc¡¡ts

'li¡blc I (Corrt,irrued)

¡n nt 314 ^869 197 õ0 1430 I 288 I 374
C¿t,eßory Ye¡r DJT' MAM JJA SON A¡¡nu¡l Âtrnr¡¡l Â¡u¡u¡l

s I 9d0 244
(-2!)

89'¿
(+3)

244
(+2{)

33
(-34 )

¡4t3
(-l)

I 776
(+38)

I 933
(+41)

s

t 94l

I 957

226
(-28)
149

(.53)

583
(-330

039
(+a)

t09
(-45)

g7

(-06)

t3
(-74)

53
(+6)

93r
(-35)
¡ 208
(-10)

2t00
(+ol¡)
t372
(+z)

I 7

(+ao¡
I 146
.t

134
1958 09

(-78
267

(-6e )

t7t
(-t3)

l4
(-72)

521
(.64 )

I 3?5
(+3)

s 1972 t63
(-48)

554
(-30 )

552
(+E0)

l7
(.06 )

I 280
(- 10)

1985
(+s¡)

r6t4
(+tz¡

I 973 600

(+ot ¡

I l6?
(+34 )

5t6
(+02)

79
(+58 )

23ß2
(+65)

I 362
(+0)

1573
(+ t4)

VS I 98? 247
(-2t)

$lt1
(-36)

t68
(- l5)

67
(+34)

I 030
(-271

I 051
(+za¡

I 023
(+¡8)

I 983 267
(-r6)

445
(-4e)

t00
(-,16)

2t
(.58)

830
(.4t)

l6l8
(+26)

r7r8
(+25)

AVD¡ìAGA %
e eveul,s (0) 3 (-?o - t3) -6 -t4 -23 (-30

All cve¡rts ,,)\ 5 (- ¡c -rì -27 ) (-il +¡4 (+o

Tablc 2 sl¡ow8 rcsult¡¡ [<rr lrro<l¡rIute ¡utrl rrcnr
moderate El Niiros, llere agnirr, tlrcrc ir¡ a wirlc rnrr¡¡c

of rainf¿ll deviutions, Ir¡ eevct,al cases, DJF w¿Ls n0g¿¡_

tivc and MAM was positive. 'l.lre nvcrage vnlr¡cs werc
elightly negntive for Fortalezn arrd sliglrt,ly posiIivc
for Porto Âlegrc and Bagd, l¡ig. I (right lralf) shorv.s

the plots, wl¡ich seent sil¡ril¡¡r to l,lrc¡se in lrig, I (lctt
hnlf), tlrus irrdical,irrg tlr¿¡l t,hc l)sil,()nt of s¡rlr.;,rl ol.

deviotione has probnbly ot,lrer. or.igirrs, rJiflercnt, fiorn
El Niño relationslrips.

In bct,ween 0l Nii¡os (wurrn cpisodcs), t,hcrc ntc
years of La Ni¡ia (colcl cpisocles). l(il¿rlis nrrd Diar
(1980) have given a listirrg whict¡ fr¡rrns thc fì¡,st, col_

unrn of our 'Irtrle 3. Ottrer colrlnurs¡ ¿tre sirnilu to
or¡r -Inbles I ¿nd 2, Âs cnn be scctr, tlrc¡.c is ngtirr t
lrrge acnl,tcr, 'l'lre ¿vc¡.age vnlrrcs rrc srrrull lrc¡gut,ive

for Fortaleza and lln¡¡ó a¡rd slrrall posit,ive for porto
Âlegre, r\ scntter sir¡rilnr to l,lrn[ ir¡ ,lìrblcs I nrrtl 2,
agnin inrlicates l,lraI tlre dcvir¡tio¡rs lravc very little
relat,iorrxhip witl¡ l,ll Nii¡o or wil,l¡ l,n Niñ¡r.

CONCLUSIONS AND DISCUSSION

ll, is obviour, t,lrereforo, that any predicition
l¡ascd on Dl Niño or La Niña occurretrce wi[ have
vcry lit,tle oedibility. There would be yeare when
sr¡cl¡ ¿ ¡rr.ediction could turn out to be groaely erro-
ncous (llrge flooda instead of droughte in NE Brazil)
as in 1800, lgl2, lgl7, lg73. It should also be re
rr¡ernbcrcd t,lrot tl¡e rainfalt patüerne aro noù alike in
l,lrc rvl¡ole of Nll Brazil.

I'utl,erns could be dillerent, even in different
parts of the sa¡ne süate (l(oueky and Chu, lg7g;
l(ousky, l07g). 'I'he rel¡tionship between El Niño
nnd l,lrc rairrfall in dilTe¡ent parm of NE and Ea¡ü
flr¡rzil was vcry poor, except in the aouth of Brazil
(l(nrre nr¡tl tle Souza, lgBB). Âs such, general predic-
l,iolrs lilie strorrg Dl Ni¡Ìo woutd cnuse droughüc in NE
llruzil nnd flo<¡ds i¡r soutl¡ ßrazil may prove foolhardy
arrtl rrruy tur,¡r r¡ut to be true only by chance. Ä lack of
goocl lirrear correlntion beüwet-.n lll Niño a¡rcl rainf¿ll

/teuisla lJrasileuu de Ceofísit:tr, ltol. t0(I)
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Tablo 2. Same ag'lbble l, but ftrr r¡¡otlorol.c attd ¡¡c¡rr lt¡odcr¿rl,e lìl Niùc¡s'

Cono na Tabela l, portín, pøe casos de lll Nnios tuoileruilos c quusc ttoilcruilos.

Fort¡lez¡ Itorlo Âlerre Iì¡ßó
Meal¡ llt t¡l 3t4 E69 197 50 1430 1 288 I 374

Crtetory Yc¡r DJI' M^¡\'l JJA s0N Ar¡¡ru¡l Ârrtrr¡ul An¡rr¡¡l
M I 866 158

(-50 )

I 947
(+ 124)

293
(+4e)

68
(+30)

24ß6
(+721

M I 86? 89
(-?2 )

590
(_32)

153
(-22)

I
(-82)

841
(-41)

I 868 353
(+ te¡

640
(-26 )

,,1,

(+8)
59

(+ lm)

I 264
(-t2)

M I 874 3l¡6
(+t:t¡

8t6
(-6)

'¿91)

(+sz¡
4'¿

(- 10)

t 5l3
(+o¡

M I 8E0 õ5
(-82)

I t39
(+3t)

2$'2

(+3J)
5l

(-t-2)
I t07
(+5)

V/M I 887 ¡r')',

(-?e )

l03l'¡
(+ttt¡

6f)
(-05 )

4

(-e2 )

t33f)
(-7)

I 8E8 t59
(.4e)

381
(.5(i )

tE2
(-8)

ll
(-e4 )

7'¿t'

l-4e)
1889 ¡56

(-50 )

44()

(.4e)
l3?

(-33 )

3l
(.38 )

?05
(-,tz¡

M+ I 896 144
(-54 )

¡412
(+oT¡

302
(+84)

70
(+sz¡

I 994
(+eo¡

I 897 424
(+lts¡

I 0?8
(+r,l ¡

366
(+eo¡

7'¿

(+44 )

I !)40
(+¡c)

M+ I 902 t56
(-s0)

5'¿4

(-.to ¡

tlio
(-'r4 )

33
(-34)

863
(-40)

w/[,1 I 005 t'rn
(-6t)

892
(+:t¡

77

(-61)
108

(+ll6)
I lgf)
(-16)

M I 007 130
(-50)

J80
(.56 )

l4 fi
(-t0 )

43
(-14)

698
(_5 t )

M+ t 9l4 422
(+u¡

t0t I

(+ l6)
4(tz

(+ ¡ 35)
23

(-54 )

l9t8
(+34)

2470
(+80)

Reaisla Brru,sileim de Geofísica, Vol. l0(2)



f,0

El Niiì<¡ nn<l l,¿ Niñn Dvents

Toble 2 (Conl,irrucd)

Me¿n mm 314 860 l9? ¡0 t28E t374
Ye¡r DJI.' I\lAM JJA soN Annu¡l Ar¡nual Â¡¡nual

w/M t9t8 361

(+t5)
ll77

(+35)
¡50

(- le)
68

(+36)
I 705

(+23)
I 068
(-r8)

l6r 5
(+18)

I 919 t75
(-,14 )

239

G72l
t39

(-2e)
100

(+ll8)
662

(-64)
153 I

(+le)
l5¡6

l+t0)
M 1923 402

(+?8)
l0t 8
(+l?)

t29
(-35 )

24

G62l
I 573

(+10)
I 213
(-6)

w/M I 930 246

G22l
ß02

(-3r)
203

(+3)
26

(.{8)
t07?
(-25)

I õt?
(+21)

t00r
(+2t)

t 93l 446
(+riz¡

609
(.30)

83
(-õE )

30
(.40)

I l?t
(-18)

l22E
(-õ )

M+ I 939 03t
(+l0r )

983
(+t3t

t62
(-18)

lu
(+tzz )

l8E7
(+32)

l37E
(+z)

I 076

G22l
M+ I 0d3 t05

(.ü7 )

7t0
(-18)

l3,t
(-3? I

40
(-20)

905
(,30)

807
(-37)

933
(-32)

w/M 105 I 30
(-e0)

42il
(.61)

2t3
(+8)

8¡
(+02)

747
(.{8)

I 070
(-l?)

M+ I 053 ¡39
(-50 )

780
(- t0)

107
(.46)

4t
(-18)

t 067
(-251

1266

G2l
t2r6
(-n)

M+ I 9ü5 t37
(-56)

l072
(+'Jf¡)

403
(+ I 05)

22
(.56 )

I 634
(+14)

l5l8
(+ta ¡

r 632

f +19)
M I 9?6 500

(+ótl)
830

--l:aì-
l'J0,t

(+39 t

ll7
-. (-4t)

3?0
( +02)

38
(-241

I4Eó
l+4)

1552
(+zo)

t355
(-t)

M I 086 68t
(+ 160 )

8t
(+m¡

2286
(+00)

M I 987 258
(.r8)

g8t

(-33 )

308
(+50)

30
(-,to¡

n77
(-¡8)

AVERAGE %
ll evct¡ [s l4 -241 +¡ +4 +4 (.2 -2 +5All ovenis (27 .t5) 4 (+4) -21 .6) 0) +9

ßelisla Illr,cileira ile Geofisica, Vot. I0(2)



$7
ll. P.l(ur¡e

Tnble 3. Sa¡ne rus'l'ablc I and 2, l¡uü for La Niire (cold episodcs) obtairrcd fro¡n l(ilatlis urrcl Diuz (tgS9).

Conto nas tabelus unleriores, porórn r)0r'(r c(¡sos lc Lt Niñu (cpisótlios frios) oblitlos de lfilutlis e Diu¿ (/,989)

Fortalcza Porto Alegrc llaßó
Mr:an nl tn 314 869 197 50 1430 1288 I 374

Year DJT.' MAM JJA SON Arrrrr¡al A¡r¡ru¡l Arrnr¡¡l
I 886 269

(-14)
I 0?0

(+tz¡
95

(-52)
23

(-54)
t407
(-2 )

I 889 156
(-50)

44ß
(-4e )

132
(-3J)

3l
(-38 )

765

G47l
I 892 I t7

(-03)
73t
(-tc¡

t75
(- t I )

45
(-t0)

I 068
(-25 )

I 808 77
(-?5 )

369
(.s8 I

4l
(-7e )

il
(-?8 I

498
(-65 )

I 903 208
(-5)

42li
(-5t)

62
(-7 4t

'¿l

(-5E )

7Ð7
(-44 )

I 906 '1n,,

(+3)
963

(+il )

t!6
(-30 )

ItJ

(-0,¡)
I,t29
(0)

I 908 108
(-46)

479
(-4 f, )

| ,r2

(- !8)
4,1

(- t'r¡
8JJ
(-,lr¡

t9t6 243
(-23 )

I l'¿4
(+35)

t77
(-r0)

3¡

f-38)
I 625

(+14 )

t30t

--($l -_
t077
(- 16)

I 068
( .'12 )

I 920 t55
(-5 t )

It28
(+lltt¡

223
(+tll¡

70
(+,to¡

I 576
(+ttt¡

l4 30
(-t-5)

l9'24 303
(-4 )

127ß
(+47)

300
(r's'l¡

57

l+ t,t¡
I 936

(+ rs¡
009

(-53 )

8?0
(-40)

I 938 190

(-3e)
67t

(-23)
(ì?

(-(i6 )

¡ri
(-64 )

!14 6

(-34 )

I 604
(+25)

I 699
(+24 )

t 93l 44('
(+4?)

609
(-30)

83
(-58 )

30
(-40)

I t68
(- t 8)

1226
(-6)

I 938 244
(-221

I t03
(+zt¡

183
(-7 )

î0
(+,lo¡

I G00

({.12)
I 38E
(+E)

896
(-35)

1042 t30
(-5e)

s90
(-32 )

46
(-77)

7

(-80 )

77:t
(-40 )

t2l7
(-6)

I 163
(-¡s)

¡949 148
(.53 )

r455
(+oz)

2C)7

(+36 )

l0
(-62)

I 889
r+3'¿l

I 159

(- l0)
I 954 205

(-t6)
633

(-27)
127

(-36)
l0

(-80 )

I 035
(-28)

100-$

(+25)
139{'
( -t-2 )
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5fl
lll Nirìo ¡¡r¡tl La Niùa llvcl¡ts

'l'¿¡bk-. lt ( (,lorr ti rructl)

in NII Ilrazil is rrot, sur,¡rrisirrg. Scver¡rl ot,lrer [cc-
tors ca¡r Bpo¡l such n relntio¡rsllip e,g. 700 nrb cir_
cul¿tion pattcnr over l,lrc Nortl¡ Âtl¡url,ic (Nnrrrias,
1977), meritlional tlis¡llncc,rnent arrcl rtlength <¡f l,l¡e
Intertro¡lical Corr vcrgcrr cc,/,ottc (1, l, C.¿) ( I I nsl,err rnth
and llellcr, l9?7), rninfull sysl,crrrs nsnoci¿ted wiül¡
tropical distr¡rba¡¡ces nroving wcr¡tw¡rrd frorn tlre Ât_
lantic towards NE Brazil(Rarrroo lgZ5, yarnazakia¡rcl

Rao, 1077), soul,hern hcnrisphcre cold fronte or l.l¡eir
remni¡¡s nrovirrg ¡tortlreastword nlorrg tl¡e no¡,tlrc¿rst

coaet of llrazil (l(ousky and Chu lgTg; ltousky 107$);
el,c, ll¡r¡tenroth (lgg0) proposerl r scherne in which
three predictors viz. OJ (Oct,obcr-Jurrutry rtirrfìrll),
Â!'V (rncridional wind conrponctr[s of rropical Ât-
lalrtic bctween 30oN and 30oS) an<l pW'l. (aco sur_
face tcrnperature in the equntorial pacifìc) ex¡rlainecl

- 70To vrriance. Âpart frorn the fnct l,hnt - gQu/o

varinnce is sl,ill unexplaincd, sollre ol tlre ¡ru,trrurl,er.a
arc tliflìcult to get well irr t,irrrc lor preclictions üo l)e
poseible. 'Ihus, it eeerrrR to be a long wny still bclore
a good predict,ion rainfirll in NB [trazil is possible.

lncidentnlly, a epectrnl nrrnlysis of l,he rtirrfnll se_

ries for Nort,l¡east flr.rzil for lgl2-lg7g yicltlecl sorne
cigrrilicarrt ¡reriodicities, rrotnllly lil a¡¡tl 20 yenrs
(Kene an<l 'llivecli, l0Í18). All tlrcse ex¡rlairre<l only

Reaista [Jmsileim dt. Cleofíuca, l,ot, l0(p)

ul¡out, 30% vari¿¡¡ce, But, ex[rapol¡tion to future
yeals (after 1078, details given in Knne and Tbivedi,
1988), indicated likcly droughts clurirrg lg02_lgg4 ¡nd
2002-2000. Maybc tl¡e dcficir r¡i¡rf¿ll of lgg2 is a
rouglr uup¡rort of tl¡e preclictiorr, O¡¡e neacls confir-
rnatio¡¡ in 1003 and lgg4. Also, t,hc prccliction neede

to be updnted by using data up to lggl so that the
eflecte of thc Dl Ni¡ìo of lg80-g7 an<l t,he La Niña of
1088.89 t¡¡¿ìy be incorporated.
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