&g 00l (28 doad 0 gy )L (s A
bl ol Oladllao jo (o i vl
ANNY - allde o pdy AN :alie cabs yo
YY-Ff:Olxin
Yolgails JLobtinl i saes e
Email: z_samadi2005@yahoo.com
Qlﬁj oKl «LJ‘,:} cusiisle slw! HES U peewe 4

Email:hmohamadi@ut.ac.ir
ouS

b of 00mus bliyl Jdo & o)l oSl oldliier @159 (ow) g i 4
&y Joli Conlyls ey pols ol (55)elis alite Gledis colled
45 ol oud aisloh Lol sl ailie Julowi Lbgy 9 olgim 45 0,55 dolako
Al oo Sy sle 001s acgomo 3l SleMbl ! yHuwl s gy oyl 5 (S
S (Sb) 9 (2Lad oyt Gilw 00208 (23 selaio @ilgi Sl o
@Dl S oo @118 gilol b gy b delate @ilgi cuws AT Cuwl e0ls b
05 dord (olwd cyuolgi ST anle aw) ol 3L oy adlkinys b9y ()
ShHld a5 (U8l (pye az )0 Foli Yol g (Bob Job a0 FAG FF3) ol
oads byl bl (oo HelS Ll M Jold g 0391 (2Ll jaorg (oondBl Lyl £33
A /VF Legomo a5 EOF i U Jgl slo adlhe i ol wlwly .conl
Sl s plgie 4 Wl odges axgi 1) adgl by ools uibylg JSles ;s
w335 oolisul sl 51 oyl (2198 gia) e (51 9 W axd S ki 0 EOF Lo
P hole oyl ggomo YL (Sud Jodo 4 aSudd (o0 (LIS Gz b aidly
Wbl (o0 57 od L)k byl Glyle A5 (o) 2 890 adliejl (Sl b adlge
o 50 L b eold)l (293 euiled wilg (o0 e T At it U Jl b 4dlge
Oloed (UL ol slsiw! ay) olidlo 5« (gl ) ol Gldlinwl) Giloo (0 515
i (ol 3 B 00 g bwayS 5l 00 Glgsd g 598 ST Hilie Ll o

Vosly ) S pae Jg a2 o ot Coaim ¢ o Jlod T & 045 1 gimn 0dinnsg -



VWA lwo) 39 o)lels VP aloc LSl 3 pole (60 1,15 Clidixd & s YA

i ol o3 bl (lmal 3T dibie o190 daus 9 i) Ll 1 (6T 03 s
9 (ahogS 9 (ylxudY (GleplSumlebiinl 4) (DS Gliwl (ylmb,3T ailain oves
R0 b alesS 5 plaay bRl opml i)l @sl kbl Jusyl obil
EOF b ailje slole sla)l b o135 cacl S plil 53 adly (sl lSiims!
Ol (LS Ll 30 50 adlaio 90 (0l lp 1) 0L sl polio A gV o)lods
bl b canlon ()l (2l ool SIS swins Ll Jolo s i
3031 990 438 )5 & 90 (ol illllao ;K50 ) 45 Wbl (o0 LTy Tl (o]

il 4 ,S 1,5 wl

ol (b allgo Judxi oy dolate @ilgd k(b oSl 1 (519 s
owled oalBl (gl sl bg,

doddo
ol e g ol e s aas § Sas dilate S o (185 )13 Lo @ ol e
Sl 0,93 5 (sl oy Canenl 51 59aS O i sdes g (Lol gie olgie 4 g9 sledyb
Alnl s b Sloy 5 (Gl Dlpess ilate (ol g (ST 05 (oLl Lulps s o
0 038l B2ym 5 e 3l S (s aldlo i)k ool Bl I gl ) g 005 0L Jleas
VANV Sloj 0)30 45 ol aoldl udbol 2y 5 45,5 g lalllae bl L
S oo Vool eS bl (550 (2Ske sl 5928 S 5l pge 99 5l i &5 J> 0
eyl s a4 Sl g oS b g5l Jled sla ansls 5 ST 5l (bl il (oo
ool me> g )AL (oo w2 ) e (e ol Sl S g e (e e 5l e
a oS allle 90 5 lad slo whide ;0 )L lblog s een 4 PV o ATAD
2oy ST cge 305 (oo 0 pFe Slekew 5 O3l 2 ledluSas o cel 093 Jloo
) ool S g olail (65 p5laS aln iy RS S o) oladl sleld s,
el oo (V¥ o D AAN Sy ol JLaSts ials Lo 35 ,0) Mol iy Lasls, 5 Lelss ol
asliyy g o yeS el )0 gl odme B 005 5l o)L bl SIS g (B addlae
ot Sladgs Gl g S g O mlie 5l dige eolitl 15 o5 y9iS (IS 505 e,



ra ey dolio 2algh O 159l (2 € Ao 03l 0,b g dgy

Sl Bblie )3 00 (ool Slalllas )3 0518 &0 9 JSazr 5 (ool ¢ 2L o(2]))) (55,9L05
0 6ok oL K] b ol jan alizdee 5 Do SYsb condBl o ools (gl)lo 4 aug
OB g el 5l i a5 e 2l Cgr I LUl 5l (UL skalKan!
apd 50 40 (el e ol e loye5 i Sladss gl Wil o g e
sl addse Jolow 5 ol Jolow aloz 5l o i sz g lel sledsy 4 6t ar g S
aige sl o ool Sloj slo sy 5l aige Sledbl zl5ul sl (PCA?; EOF') Lol
8,905, VAT Bols 8 AYYA (g o)l ool cwgildl - cond8l sla ools gus
Slem 45 oo daleie Lo L(VAAA 3,0055 0 VAT« Seushly 5 Ggied,l ) AAA
acgame | DA gzl sl sy, o 3oel S 5 Sy oad aslis Lol sl adlge Julos
Gk 5l ol oo J Jlesl 51 G a5 (YFY o VA (555 5 o))l F) 5 sl oolo
ey Oy9e dilaie s ol obml >l 4y Jhww gl ools I g o bl Lele sla )b
Dged yaseios |
el — o8l Sllas ;o EOF Low kol slo adlge gy 5l eolaiul ais; yo
25 Slge 4 olg o alex o 5l aS sl sais bl g0l Slidss e i Gble
s ool (VA ) T 5 B SY by a5 lme Sldlas s 5,8 oLl
w85 Syge (VY)Y 2S5 5 LlsS —juile 5 (1291 e 5 K8 .(020)) ) Sen
b Loyl o o5 gl olad oSl iy s adlllas (sl BOF Jlog ) 5l oo
3l sols ylis Slidios cpl ol oo oolitwl Wil o Gl il ob,e sblie SST
5 )5 6 ke SLI ¢ o5 il s sbml e Olsi oo BOFS Julo algs oS
Sl 5 ) adllas o (Voo o) 'ol g S sl Conay olys slaSins slo) Syt s,
S a5 3l yo T a5l 00,5 ool L] b acil> slab e son axl gl o,

! _Empirical Orthogonal Function (EOF)
? _Principal Component Analysis (PCA)
3. Lagerloaf and Berstein

*_Paden et al

>~ Fang and Hsieh

6. Hernandez-Guerra and Nykjer

7_Sea Surface Temperature

8. Park and Oh



WAR i) IR o,leds I8 ol Ll i pole (63 51,5 olidions & pid Y.

2 el plT Gusildl g8 5u & bare ol sles (gl ams 5 Il 90 sy
&l EOF g, 5 ol 43,5 &g (V2 1)) L Sen 5 (ol g alowsy a5 (5,55 aslllas
G ol 5o bl el oad slitul TpolS mds o O maw sles slagSIl Lo
Sl (Kion aslllas 850 4l 2,05 b 0,5 L EOF adlge gl a5 ais 57 onaliv
3 S oz Glel b 0w caies lis Los EOF adlge (ywgd a5 S50 o
s 28, ol (Vo £) e g Ik Lasgs a5 o 15 ol "Lyl mf g
Jleis o (Slasliv § SSTA® Juw 5l Jol>) lga sles (slagSI wbad g Gboy pdy s
Sl g sles b ol byl s ololis (o2 sale @l (39, 5l ool b s 35

iz bl Al (S5l o aigy sl OYAY)GL S0 5 Sloldl BU (o)
oy« NS,L Jalge ond plyes gy oS ol plas (ol sla adlge Lo (b9, bl
aib eiow ;0 ol Lol la adlge 4 bgype (oldliaz 00 ek 50 (el >
Foo ol Glopsite Gond Cuzr (YA RSk 5 (ol bwg Olnl (ol o
b addge a2 g ole Lo Ghg) 5l S 5 236 (liee 5 (ool (g g0 50
Glales 5 i o 4 by ye sl ailge 45 wnd (oo Lt U s el su solizul Lol
e dslllas !l 03gas e |y Sl JS 5 0o, FEITY Legarms iSTas 5 Jolos
o piie (e Lailyy (ogas )0 Jaie 5 Lo Slalllas plowl sl o9, 008 gl
Ll o3l ylas

Seleie &l by 5l 5eiS (208 deiys oiml AL (Pl Jgax jskie 4 Al cal o
Lol oals 1 55 50 Gadod ol 5l el gl 5 b, el e oolasw] (EOF ) g 2

(EOF ) o y265 dolaio @

acgore b (puldl i owgildl (6 iy s aile) cwgildl - ol Cladlas ST o
slos wiilo)asile plad sle acsi b alluw! Slej slos o 51 gl a0t 51 (S5 slo ools

! _vargas et al

>~ Cadiz

3 Iberia

% Silva et al

>- Sea Surface Temperature Anomalies



AR ey dolio 2algh O 159l (2 € Ao 03l 0,b g dgy

@ aily 02 4 Gl ool g Gl Rl Jlilst S)lse Gl o aS s axlge (e
S obel il s wpaz slplole o5 ol WisSy wudly oo dyor slobole 5 Sl slaws
5 Canyd Sl S ayled L | adyl gl ools iy JS 51 ol oder g S0
STy a8 ool wolaie lad cledsan b b 0aiiS o5 L ot oS pikias S
Ol 5o st arule laalie ase 3 (S5 Guibly Gl Oley S b Spar A
adlge Jolo Sloy Slea sy 3l £55 Cnl 5o W 03ls (3l 03,88 (gl phe ST Sy b
doliie wls Julo s Cov oged onl ol uplidl 4o ool PCA ) Lol gl
D9y b Jolee g Sl (g5ler ugSiae (SleSiSS 5l (S0 EOF g woenl ) 5pedeo (BOF) (225
sl Jele oo lae o slazl pole j0 00 5l sy a5 ol (gl ool ralS
Sl (S desy (Sl leldod 0 EOF 0 )8 sl (15 (o0 o5 (omie gl sl 00
S5 Sl G i Slp ) S5 (59 ol 0 oS ead IS (\%A?)\}“)ﬁj 3)lgal lasgs
oS ool ol EOF Jolow je sl 00,5 g |y EOF 23lasl 5 ools 51,8 ool 550
o p 1y Gloj Sleare Sloj 5 ldd iy st ) (oS g 03,88 hrogi g 20
S oad @55 Sy o olly 25T Ysame 08 oo ald (s lel (slag, b salaie il
Slo pacilSo @ wiilys (o gSl (nl G o5 Sl gl slaie b iz o (olad Ll
2l b (S b e 5 05 (oo 0SU aliese (ol gd et Jooite (Sl
Sledgn 3 3975 abgs e (Seslus sledsre 9 BOFS (5)lel gy iom B9 (cmnditons
Loy i lpd g oSl oVolae G5k 5l (058 Sltuoguons b Sialea (Seslio
Sly Gl ool (hgy (o, deliie milgs cplply (VY o AV (Slaw 5 Wgld)aitns
i ol @ sl oS Sl plojen Sloy Slee w5l (295 (lly Gk o
Sl dlawg &5 WS (o0 pSae | Sl ol Dy ael e 228 1) Gy
OAYF) sgls 45 jshailan Egomme ;o Nigd oo Julowi cols slb ool acgame il lgsS
03,8 gy (w035l EOFS asiul Jsl « EOF (g lel ko Cuje g0 sl 03,8 o)l
3 Jes (Golee c) ledgae lginm wiilys o BEOFS asiyl pgo 5 conl by ools (g5l
T YT o e oY el 5 6,aD S )5 drgi 550 Lo ools aials 6yl yeas
Wil oo ol Glas )5 5 o i 5 EOF (g, (o5L) Laly) o5 58 allis cpl Gas oS

. Edward Lorenz
2_Davis



VWA lwo) 39 o)lels VP aloc LSl 3 pole (60 1,15 Clidixd & s vy

Sge dzzl 0 (YAAA
dcgozme S b 1>l 3 Jole EOF sla adlge C‘)M‘ Slp wsdlas ol o
G ool sl oY ool cansl olRiasl P jo o)L adsl sl cols Sloj (s ym (x1,x2,...,xi)
(Slj G 2 Z oyei o0yl Gy lp psliie (nay wio S (Jley )ojlailial S
S35 ey il S lili] bgyye alul, b g dcwle Ll Lae Gl 5 uSiles
Smad ol (Ll olass ) jlass Vo g (Lalliis] slows ) gt #F (glls a5 adgl o il
L.)‘Js) A O9y9 Sy #¥xe¥ QL!.:‘ L) M W)JLQ 9 ML?LA (oliA.AAA." ?f)l.&br_b.a Oy
Sl 4 dazgi b s LSE5 T odys slo o 5 odng polie e 33,5 03l EOF Lo
& PCA (2g) aline a7 (39 (ol Jlosl b sl plyy (il 50ome L o5 polie g5
L/LM 9 Qo> 61.@ ool S ¥ ‘(d.».u;b)ua)b ‘L*Jj‘ LSL‘D odlo S #f 6L> L GMLi
6l 03ls (5m uiliyly S bl Jhine Slop o S byl Egeme 45 205 (o0 Jol>
LgLQ oals (o).vj )‘M)wb)‘j wja.c‘ qu.?U Jj‘ MJ9A e Le‘..u as uglm ‘J.J| L) | =\..J5‘
25 Loz Olg oo ) el Glls 002855 hls oS Lol adlge (sl (s oS s
g

PC =a x, +a,X, +..+a,X, ()

Fiar )l Gegd adlge (rangd (oS S
PC, =a X, +a,X, +...+a,X,

Al

_xi—X
)

2 . Zi

ol oS
Xi pla e o sl Zi
A 390 i (Sloj (6 g Xi
A 8)90 i (Sloj w0 5eSle X
A 0550 e Gloj (s lme Byl S
*- Eigenvalues
3. Eigenvectors



Yy ey dolio 2algh O 159l (2 € Ao 03l 0,b g dgy

PC =a, x +a X, +..+a, X

5300 Oole 4
var(pc, ) > var(pc, ) >....> Var(pcp)
5 sl sl ools ()90 @yl 5l Adlge o (o oS 5 LSS 5 (358 Slewle ol o
adlge o ly slmsgass ly oo (Sien 3L 5 Jiie sl ools a (PH IRV
ged 518y pjasile Voakal) o
P
2 a5 =) ()
k=)
J (g e )byl b plp PG Slej (gm0 (milo)ly 095 513, ¥ alal, &5 50 50
P e s o0 o el @l Sy ol allse e a5 00,5 (o (A ¢l
S (o0 aez g 1) Wosls JS il g 5l caddse Glos o5 slade (e 4 (ol adlse
b atl o plj it 5 ol adlge gl oS aiab o ol ST, o @i wVoles ol
45 09 (oo Jol> adlge plon ohg jlade yd 0 oy oy polie ©yb jl ddlge yo (Lile
addge Hlod 10 0als o lalinl o ools 5 Lol addse 12 o (Swsed g o cdis ol
el o ooliial i csle aigy 03,5 Lo (gl el ol 5l bl e

axflloo 8590 3l g 4oL gbd ool
s o Jla e s B B Y0 15 (5,0 oo a0 TR B FF 51 1058 8w
50555 4 alsp 5 ol sl oogi 5 ly DLl sl s 1 (9355 e 4o RSN I3
@ 4y Lol QL sl 0)50 dihiie plgie 4 Oslite (5L Lulpd g Ly lyenl g9
anle o sl slo o9l ey 5 Bl (sn 5928 ngn sl Jped 51 sl b o1
6L€HL-4‘ 3o &‘9 (‘57:“ ‘_)‘)L\ ng)9J5_vLo.~L§ ¢ &ﬁuw) oliw‘ ¥ ;uoL...n} 9 r.a‘e.: ‘)».45‘
led wlaile)S (s S by (oS syl oy bS8yl oo, 3l
obdlge plosla SIVAAZY -0 Glos 0,98 slp (V Jguz) Gliwjss 5 pdb! ol )
L ﬁ)y REV-10) <° uL.g.u |) @l?{a.)‘ Lgtb oliw‘ 9 > UL’“""‘ LAA.&B&A \ J.i..u .hb)f keS| )5..\..;
o Sl o a5 wb a8 5 Lgliwl cnl 5o 39290 SRl adS Tl yo cosl ey
ubﬁa‘ “\3.)5..\ ).]a.t Sy90 L;’L°) o)'l;.).) L;"\")L’ )LQT 6‘)0 aS @Leﬁliw‘ ‘LQ”] LSQLN @R
Sl s g, 5l ooliiwl b cusls 99 oo o5 pl3,1 a5 LalKin! P IIPRRtA W



AR lbiamo 3 I o honts 15 Ahore 2 Lidlyir polke (69 31)18" ollindions 4y i Ye

o305 390 solel a5l LealKw] den ailale (Sui,b slo 0ol s 393,53 y51 5 a8l
G cdS 8 sesl 0y5e Cud oy (e (a5l 5l eolil L s ools Sen g 2 18
g soly 38T sloale j3 B3k slo o3l dale d gox b o(B)L (658N (b oy S0
Ve dhad (3L ez Do 3l Kl el ey b ools nl osnly Sley (s el
oz peSilis (i 09 (o0 i 4S5 jshailen .l ool ooly las VS o alle
3 S Sl 55 @ly 5y oS 4 bgpye e sloa VYVIBY lise & o5y G
O3l bl ;o @8ly Ll ol & bogryo yio (oo FA/2Y Olie @ 0 Hlade 0 508
Al oo (B
w55 Oygo Excel 5 SPSS cla 53l oy bawgs ek ol o (g bl Slslone alls

]

| a

<

51 2 3 4

Decimal Degrees

(39 axzl 0 ) Jgur 4y o] b (51 y2) 25l (5o olituns| pmBgo (1) S5



Yo sty dolaio Qalgd 9 32,1579 (2 € Ao 0y (5L (g A

Obiow! US4y ool 090 b SLed Kown | Glasie (1) Jgua

P Jsb Jsb

skl kil oSyl ol @y | kil e skl Bl ol | o,
36 58 47 43 st Al 37 24 46 16 aélye )

36 39 48 42 S A 38 26 47 04 2l v

35 20 47 00 T o 38 45 45 40 Ll Al

36 15 46 16 S \ig 38 05 46 17 s ¥

35 13 47 47 5P obhke | TV 38 03 46 27 ooy el o

35 55 47 01 0y% Olgd YA 37 37 47 09 Dl 7

sl

34 07 46 28 ] e 37 51 46 16 ol o A

34 30 47 59 295 ¥ 37 56 47 32 Sl A

34 21 47 09 obaile s f 37 32 45 05 ) A

34 27 45 52 olod s Al 36 46 45 43 ol Ve

34 29 47 41 g v 39 20 44 26 Sk "

34 23 46 02 3tk ff 36 23 4707 SIS VY
34 00 46 47 05:5 sz fo 36 59 45 01 oLl e Y
34 16 47 34 OB \ig 38 15 48 17 o)l V¥
34 35 46 51 oxSslr A 39 39 47 55 oLl ol Vo
37 29 49 27 Sl A 38 42 47 31 Ol g
38 22 48 51 | f 38 25 48 27 e VY
37 19 49 37 ) o 33 38 46 26 ek YA
37 11 50 00 OlesY o) 33 28 46 42 bl )4
37 08 50 11 koS’ oy 30 22 48 15 ol AR

37 16 49 46 Oledel g5 or 31 20 48 40 Sleal K

33 24 49 42 395! of 32 24 48 23 Js850 vy

A
33 26 48 17 oll o 00 31 56 49 17 Olorkes Y
33 13 47 44 5k oF 30 46 49 39 (bl | YF
33 23 47 58 OYgone ov 30 46 49 40 Szl o
33 29 48 42 sl gy a3 | 0A 32 47 48 31 95be e
Olaen s

34 52 48 32 o5y 8 o1 32 05 48 43 Cuaioy vy
35 12 48 43 o558 Olaes # 36 11 49 11 o e YA
34 41 48 45 Shes oS | A 36 41 48 29 D) e
35 19 48 09 w5 Y 36 19 48 42 TS ¥

34 48 48 35 s Al 36 57 47 27 8 Bl R

34 40 48 52 Sk 4l 36 33 48 41 s3bess Y




VWA lwo) 39 o)lels VP aloc LSl 3 pole (60 1,15 Clidixd & s Y

5 sttt AR

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64
i) 0 jladi

4 ol pU gl ) ol (Lol o Al Yo (Lad ()l gor W 153 (fileo (V) S
(g axxlp0) Jguor
ools s EOF Lol adlge A (uily)ly (crezs 0o yo g uil g 0y polie ¥ Jgaz yo
NAY 5 Q0F OYN e OYVA G ol i & BOF gl ailge oz o3 polie .ol o
oo a5 Ly U Guills 5l aoys VYIVY 5 VEIVE DAY L YV/AS oy 4 o5 wily oo
& e 1y olyly Egemme 5l oo s YOIVY o (59, p)lezr U sl slo addge clpliy oS
CYIVE CYIYA o polio b oZid g s niid oty sl ablge il ly wgus oS
legame 45 sl Luilyly S 51 aoys VIES 5 YIOY OIYY DIYA oy a5 V/BYs VI
oy VIYEY ol ddlge cuin

EOFS (o505 @il A (il ylg (om0 w0 9 (il ylg oing oo (V) Jgu

o5us)lake o-bls TS e,
VV/vay YYIA-Y YY/IA-Y
YNV YA/RYVA AfZAAR)
/Yy IAA [AlATa1
ANMF \YIVYE YOIVE-
YIYA- BIYAY A-1OYY
APAR S BINYY ADIVOO
\Vidald YIOYO AAIYA-
V/ova Y/fPY - /VfY




vv w22 Solain QalgF 8 31y 151 )9S (9 5E Ao 03l )b (o Ay

o g ¥ S a5 jshilen 058 e s T, odd Sylaitial by (gl ool Luilyly ;)
2 olly mre i allse Sl am wes oo pLad 1) S uibyls o5l 5o EOF addss
55a5 Gy 3l N 43S 8 o g9, L Ll a5 (5 pshay o Suo3 o 4y Sty alge
el 03,5 oy i s 4 oo @it b oty alse Sl Jloges sy (e iy
dishel slo osls gl 4 (Lol adlga slass 4z a5 Jlswr 0ol 0 sl sl (Sslite slecds,
b ddlge slawy Ol oS Cllae cpl 4 az g Ll ojls 0e2g w0 LG Gl o (b e
0 Soodl Pl | gedge nl Bl (o0 Sl 3550 (AL Sle g Sl plea b pln Lo
Sl o EOF (a5, (o2l) Cunlo 4 azgi b s 355 a5 (ool 51 ol (e 08
olass ol bl 4y pladl Lallig! (o,L sbe ool Sloj Sl polie ¢ > LS5
sl ailge slaws SLl aine 53 Jshiie sledy, alor 51 K0 g 5l g 00905 | Lol aidya
oy e PBlas JS il s 05975 50 Ll paew a5 ol adlge olaws T Sl el
it Gl BOF Lol glo dilge olgic 4 adgl ailge ot (VYA (5ol 5)aisl

Scree Plot

40

Hgenvaue

1 5 9 13 17 21 25 29 33 37 41 45 49 653 57 61

addgo po (il lg ot
EOFS Js wilislg 959 33 30 EOF adlgo 2 e (F) IS

L Scree-Graph
g el 4 a3 b cols 0 45 wo S IS5 5 ol adlse Vg 8 P Y bl b lkes ol gz b
A esle RS )...Q,\EOF :L&Jj.a A uLo.h a.:L..» ‘L@Liu.\l 6‘14 M)f Syg0 L;A)L’ sl



AR (ybiano) I oyl (15 adore 3Ll i pole (68 50,15 colidions ay i YA

el slbinl Gleallan! (2L b (oYL (Sten EOF-1 - aidl oly50 Jloj (5w
sblyalas glealinn! aizan 5 plaen (o] 058 ;0 GBL ol 2 4 oliile S oyl )
ol rlply ams (o plis glomiy il 5E Pl 0s g liws 57 bl 5l eye lses 5 568
STy 5 Ak bsS et Wlg o0 d979e elly U5l e s YVIAL L adlgs
e ozl OIS 5 ol gl oSzl EOF pgo ailge jo (F JS3) ail Sl
(Pl 03 oSl j2 4 )yl il (SlealSinl adlS (B, (lul,3T 51 Ylass 5 k>
ol a5 wims (oo las o b ol (Ko olisle S 51 5bL g bws S 51 5au 5 gasiw
ol s oo el o815 Jled — ol 3l dilate gt adlse Gl (oo ggeme 50
2 b il 5l armlie oailed Guilyls ST e 51 o0 VAN 5l 610,05 2 b adse
OlsdsS plel (958 ot 5 Gl aibie gigiz dnd (ol il Sl (sl o0 2 1
sl (B ol )31 g olitile ST el 6 Jlads 5 05 5l (S5 i

) g sen
s T T T e cimal Liesrees

EOFS (g 3l oolisiwl b (guis aige 31 Juolo 39S (o258 aoni 03mly ()b (2199 (F) S

ot e it e 8 el liwjer bl leallw] jo 50l Jad )L Solas
Ao 0 VEIVY 0uisS amgi aS([9iS o8 iz adlge ) EOF-3 adlge L1, bLs )| oy yiiy



ra ey dolio 2algh O 159l (2 € Ao 03l 0,b g dgy

s 0L BOFS aidly jo o550 polie oldliaz mjsr il adls sl il )ly ggozs
5 50 ol sllug 5 ok sbsS (st 9> 5o Wilg oo ol alge (eslez o5 sies
3 eiml )b Camdg adl Jeo)l il Jled g (o5f 5 (B0 )olmb )3l adlate oses
Bl & (gokar el 0305 Iz bl plo 5l alas Gl (S Gl slealiin
(bl 35 adl (g ) @8y alosS g (lmeaY Sleallinyl sLinul 4 ) MLS ll slo
Ol 3550 —f i g oo ]y O & BOF-S adlge L 1) 095 (Stos (i
Sod ol b alegS 5 leaY laliin] 45 Jl> o aiil oo 1l el S
Yomeiiid g (Hloway adlge )yeian L1y oYl (Sivan (—2/)g ((+/A) D90 55
SUT oy slzzal a4 ) hs )| obiwl slalSel alS aias oo oLis EOF (akesS adlse
(St A8l (oo (o) 4y dolmsli,dl it (3,5 (i S 0 o 3 (Slie
hr aslllas 9,50 Gbliso plo 511, (3 aihie ol abows ooy 9 axsls BOF-6 L oV

Al 080

&8l ol Jloz 9 coad oyl (5L a4l o (BOFS) 0,20 sl il ol )8
adbaie (py ggiie )0 aslllas 590 Sl 285 18 Dbl 0y0e j5iS ()8 e o
4T og7s b il oS s o)l (g alse 5 o elss 3559 5 ) 5 585 als 5 &
read ol @lsp 5 ol polis 5l o Olnl Gl s ol G5 Sy ess S
Sl o Jad SLETL Gllas Loy 5925 08 30 Cgbope 0,50 caims oo &l (Kon
ol Gb (Pl om0 WIg oo o) rl ) dele @l alple g cel (S5mb
il (6 g S sblio
5 sy A4V g0 oS Lol dilge Cekd Cols 53 )25 debaie sy Lbs, Jlel L
Jolse (90 abals QLS cioges (oo Cyyms 1) oad ojlailinl 0L sl sols il g
&l odae it Gl b ) Sterad 5Vl ez b Jgl sle dilgo a5 ols olis (6,8
Coix 5 oebydl dibie (Gl o815 ledisy ;0 ()l s 5 Wl 58S o) aed
Ag 0 sofe LR il U pony sl adlge a5 ol lis mls ail oo adhaie ¢
s (e obT o 5 4 ) sl 3 LS (sl 5 ol sleatSinl 2k Ll
aigy Byo s (pl 425 il e0gei Iz gy 950 blie plo 511 20k bl !



AR o I 0 lands N5 Ao bl yior oo (60,18 colinliz 4y i f-

b Pl Ll calools I8 quyn 990 1) 5585 (258 aed osmly (5L (S8 oo
Oy Dlides ;00 50 a5 bl ol p oSl cedBl Ll b Gl ol 5o 0ad sl
AVY- lagSionl AYVE 5 VP55 o lomale ligios alex 51 )l ond Ladeica 413,5
(smbe ATYA (g lillsd AFVA (o> TV (Jledss YAV, VYYD s S
3§ ol s ol oo Caillas (VWA oS 5 VWAS cgians A YAD (gl YAY
bss Wil oo YU o 4B S Ojs0 Dliind slo adl » ganl 4T Ged adlas ol

RESPPTA
0SS 52 o 9 (Slglyd (597 I (St g axdllan (VYAD) dll 5 ¢ o2l )
bl 00l ¢ 0l it )5 asl (Ll olyl wilie @y Ju i ol 098 0 b
ul).@‘.: oKiils

! dlyae b i I (pdm (Sahgw oy TV Do olaeSs opl =Y
dargn oliilsn aB)l bt )5 Al oLl lpl 69y 2 o Ol g poguare
O s olKily oSG 8455

G2 b 50 (gl oy o o (et VYAV ((25ile 5 Lows (2l Y
Jelo 5o (Lol s adlge s jod 9 ole Judod' (fog) 030,15 g (B yreis) ] (ool
VY obs oyles VA Lo o oLl i Slidss aslilas o owbsd puldl g (ol i lallao
AOV-NVED ao

aib 65§|| SO Ayl ek 4 ol pl ‘go.o.bb.wb.c Jdxi (\YYA) s 5,00 -F
oy Sa ) oKl “_,’_ELMJ r:}l.c saSisls s‘_,’.v.»...b @LJ‘P G ySD 0,90 AJL...U (GO
SIPF Ll Se g Sldoe Ayl g Judod TVA)slsz o0 2ims Jlndgs -0
6rSs dls, o3 by e Jole 50y (e we I Gl Sledsl sl
s i olEls ] pgle il «oxerbs sLdl i



) ey dolio 2algh O 159l (2 € Ao 03l 0,b g dgy

oy 5 dlig) ledsb Gy Sy slagsl Jelod 1YV s ladllgs -7
oSl ¢ rml sldliaz (6,5 all, o Sy giomw § (5oLl Loy 31 oLl b o !
JoIew WAY 50k 15 Jom (5L (St i $oN1 ki (VYA 1105 g0 Y
“A¥ e & ojled YValr (Glal pole)ledol olfails (c2agh alne 35 Lo (295
yY

G ans b gpdy er addlle (\YAD) acbls wol) pum) g sl (5, Kue A
PV-As o Dholois ( ldliax Glotiongsy (ol 5!

b alwoygls (Gl (o e (G0 (FuSTy akaly OYPF) Jsleo (Slmde A
VOVEY ao oF o )lods «alidl i Sl aclihad YU glaw 5lgd S pimw
0SS eetin SYlie asgazme (ylpl (Sl gy @b VTV Jsles (Slmde -
FEV-YVE ao ¢ pgs ol o3 ol8tils o)l bl 3l as

Ol o el ohlasl c olpl lap 5 ST YY) Jsles ¢ Slmale -1

b 3l ol Lasl o piionie g kol Gleligyg Jauo! (VWAT) abil e 3ol 3 VY
VI¥ie ege olx

Wnl G ()l cugb) el @lo Jukod (VWAP) (dbas bl sexl oy 5 )Y
e S oKl (Sl psle suSiils ¢ b slidliaz s 5 all,

dlo, Olpl @58 o wa b b (S g ¢ VTVD) (i o520 1 F
co e Sy olBils ( Sludl pale 0uSiily ( orndo (Ll s (6250

9 Ologw HLAS 15 35 0 drwgi 9 Co gl (2955 o (1 TAY) (e (5020 10
@ sldegy olnl @ G g oge Sledil ey 2 of i

Olnl 4 68959 Slogw LS o5 b wilbolw (b jwo (VTAY) (s o5 520 -V
Y ooyleds F 0,90 ¢ yin dolilad

i b 13 o eyl Sy (gl waldl (IYAY) ole wginde -1V
V\—‘“ﬂu&a YO o)Lanfa “S‘L..el)p uLO.J.?U dolilad a“L@)SB ) é).w ‘Sb)é adlaso



VWA lwo) 39 o)lels VP aloc LSl 3 pole (60 1,15 Clidixd & s Y

00903l eoliiwl b doslyrgig 4 ohhSeSy 0y «piedig Gldliw! dlww) (Sui)l
LSAMG olKisls ‘(5’"“"']9 é:L..A} 6))3L5 09.4.55 ‘a5l.c 4.lm s‘sLa0| ‘SLQ 4.&-‘5.0 JJ%
9\—VYUM ng‘ O)LQ.A:J ‘f\,.,.m JL.» ‘QLQM‘

Barnston, A.G., Ropelewski, C.F., (1992), Prediction of ENSO
episodes using canonical correlation analysis, J.Climate, vol.5,
pp.1316-1345.

Davis, R.E. (1976) Predictability of sea surface temperature and sea
level pressure anomalies over the North Pacific Ocean,
J.Phys.Oceanogr.6, 249-266.

Emery, William J., Thomson, Richard E., (2007), Data Analysis
Methods in physical oceanography, Elsevier, Newyork, p.638

Fang, W., HSIEH, W., (1993), Summer SST variability off
Vancouver Island from satellite data, Journal of Geophysical
Research.98, 14391-14400.

Hernandez-Guerra, A., Nykjaer, L., (1997), Sea surface temperature
variability off Northwest Africa, (1981-1989).International Journal of
Remote Sensing.18, 2539-2558.

Lagerloef, G.S.E., Berstein, R.L., (1988), Empirical Orthogonal
Function analysis of advanced very high resolution radiometer
surface temperature patterns in Sanata Barbara Channel, Journal of
Geophysical Research, 93.6863-6873.

LeBlond, P.H., Mysak, L.A., (1979), Waves in the ocean, Elsevier,
Amsterdam.

National Drought Mitigation Center of United States (NDMC).
(1998). Report on drought related effects of EI-Nino for February.



Y ey dolio 2algh O 159l (2 € Ao 03l 0,b g dgy

Paden, C.A, Abbott, M.R, Winant, C. D.(1991),Tidal and
atmospheric forcing of the upper ocean in the Gulf of California. 1.
Sea surface variability. Journal of Geophysical Research, 96.18337-
18359.

Parada, M., canton, M., (1998), Sea surface temperature variability in
Alboran sea from satellite data, int.J.Remote Sensing,
vol.19.No.13.2439-2450.

Park, W.S., oh, 1.S.,(2000), Interannual and interdecadal variations
of sea surface temperature in the East Asian Marginal seas. Progress
in oceanography 47,191-204.

Preisendorfer, R.W. (1988), Principal Component Analysis in
Meteorology and Oceanography.Developments in Atmospheric
Science, 17.Elsevier, Amsterdam.

Silva,Vicente de P.R., Sousa, F.de A.S., Cavalcanti, Enilson P., Souza,
Enio P., Silva, Bernado B.da, (2006), Teleconnections between sea-
surface temperature anomalies and air temperature in Northeast
Brazil, Journal of Atmospheric and Solar-Terrestrial Physics 68,781-
792.

Vargas, J.M., Garcia-lofuente, J., Delgado, J., criado,F., (2003),
Seasonal and Wind-indueed variability of sea surface Temperature
patterns in the Gulf of Cadiz, Journal of Marine Systems 38,205-219.



