Yevn }:.il._::gr' AJMLMJLL%AQ'}WJWJ@QJ@
Vol —\Y4 Slbmiwn

SSiS S 39 S guan igd gy ke ST I awslio

&g (53 79LiS 0uSlils Campbs cwditeo 09,5 (3Ll J 7S 9 oy ol (ol )57 (92lils 599 (S o AIY
Olnl (ool (5 )l olCiils
0,1 (50,1 oSS (cruud aulio 9 (5359l 0uSiilo G (i 09,8 b dliw! f“siél.g P LR FERPE
ol
T35 9 pigel Wl lojlu (s louil § S cblio 0uSingfy (gl Hbobuwl (595 Loy doxo
Olpl ol e (5598
Ol A il Sl (cixiuo oSS (£ giuan (g8 i guealS casntitpo il (carlids 15 4iS g0 (10 ¢ )93 Sy b (ylasls

oly!
Voo oY I A s by WAA/NN/YA : allie bl o

oS

G5 g 95 otl I ol ogliio 540 allain b glailare 31 o Sloogas o Cosl gibse JHS| Sy Jlockis
Slr JUSis (S S il o9y S0 (B yro sglie 4 il Gl 50 0908 Gl (JLwSiS 6l @l 9 ol
Wblso rbglgls (a1 (S o oSl A ) Gres S0l Jold (Laman gb b9 Hkz T olo Sy
e 38,5 53 sl £y g Al Wiz ol 1oy omile cilunnd (5S35 K 91 (Sonl ookl ool
SWedls (ylgie a5 Ailalo yguo s (YoIV B 1AAA) all YA (g5bof 0490 (b 835 ¢yLiw] Sa g ol | 11 S5 ,b glaosls
9 oo 51 JLaKis Cardg ool oLis glp (SPI) s o ylaibiw! iyl (aslis .aisd 5 41,8 solisuwl 390 b lojl
9 e sbasiil (68959 (ylgne 4 b slrootd Tasyl 5o .au0 )5 awlxo aale YF g 1Y A £ ¥ ) Sloj by pwlidio j0 o
Qo yd Vog b3a0l 51y Wosls wuoys Ae .o 0315 51,35 LaSiud 29,5 oylaie & oo o,luiliw] oyl sl GaiawdS
2 elals 1y JUaSis S o2 Ule asid colod 45 818 yLid gulis od 41 ) 1 4y Wbasid Cowd gy ool
B0 g gy el L o yd YYIVY b asle ) loj (wledio 30 Gmos (55e50k oSl T -9 50 5! jlero (polus!
Soate 1) 995 3, NMas Grec (g S0l S (Jloy (wliio I3l b Lol cilosgy b9y (el oy FFISO L paead
OF 31 dxt g Guns 5ol S @y by po 0y Shos (o1 yite ev0yd FOITD L adle YF Sloj (uladie 59 a5 yebay ey
RUT-JUS PEPRWSENAN 71 S VR POU SR LV PR L W)

My g )10 5 (G Sl (Bos (5 S OL (L gman (g cond Hluiliw] b bl ( Sl SCis :‘54.:.15 6& o3le

Email: mjghaneib@ardakan.ac.ir Jgine o0y I


mailto:mjghaneib@ardakan.ac.ir

s ) (e (eb (e, Sl oelylS anslie AR

doddo

JRCRe] u-*-"l’ Ol Jols 53,55 o8 4 el g Wl ga 3525 4 plmoygo (b yo (Sl lade Grals' | oS
ol Dae cwlidlss JoSis a5 Sy j0 00,8 o0 ST Cugh; 0568 5 5,8 5 S Gayb 5l ol 4,
G 2l g S ye ot oo ol (e el gl 5 bailsy, Glyz ez S g 4ol
Olse 4 JluSas ((WYAY Ladlid) 00 F o coge |y (loixl 5 (golaidl JluSis 00,08 5 crozdiuwd
Flosias 48y a5 Lol 1wl Gl alse 5 o 3 10 50 Cool (San a5 sl (xS et 51 (S
o3l )l 18,65 ol Coeal 51Ol milin aigy Co e jehate 4 ol bl Cplpls el paboles]
(Y s

oS Olnl 6550 @bl Gl mte Gl Sl S)500 sl oy Gl S Cane Gl JoSiS i
S5 6y Copat] el ISt (ol e casay T e 5 T byl

o 1 GPP) oas sluibinl ()b sasls 5 eliul b JlocSis i (TR5) ol 5 3580L0es
5 by oy (e )55 sy 5l ealiinl LAYAY BYOA lalo Gloj o3l 5o 558 Setygipms ol
Obeitdy 5o (g )5 Jols aslllas 3590 gy 95 5o Sls Lis ol Jolo 4zl Wilod S oy (b3 Ggem S
Sype J3d BB liebl b aiilys o g wlanils JloSis gbaales | orlio glo i shn Sz s g
el Joo 3l kil jo JoSies sn i !y (Crespo & Mora, Y 197) |jee 5 gas S 05,5 1,3 oolaiu]
S higel glp Uz Lol ey o2,s5 5 Vi (g a5 I o] aioged colitul egias ouac
VL Cdo b oo o iy Sl oo Soian gmas a0 Jue aS sl Las byl gla cw ) does s S solasul
o ¢lp (Wang & Ding, Y0 7) Koo 5 Sy les &l JoSis lavgin Job g b JluSlas slass
o] iogas oolitd Smgor siae 4K o5 5 Jao | Seisla s Sute azl 5 Sute oBgS Sl (slo s
d g Nz oy ez ) sl iy, Glz s s ol alale 515 ey slas sl S ol el sl
O g g )sSls 9doo (St Sove g B Gl cel (2SS Jae a5 Woew,; A
bl gy 0,5 Judow g 430 1297 B VAYE Jlo 5l e jo 1) JLu Sz (Bonaccorso et al., Y+ T)
Sygo 0y i> rhaw (G945 odiziw TV 51 Lol> slacsls s NCEP/NCAR )L sbeosls adlais JluSis
SPI i)k el caeaily oS sl oyt syt 5 ol 00 plnil Lo g agjond wils 3 gy
Gyt 0yl oy obeie 51 xpms ek 55 canldl byl s oyl LUl s 4 SPL il Lasls s o0 IS
o lis am a4 Ve ans 3l JluSlis asls (Jols bl [0 cunl oals a3 )3 b o Jlu S 485 b5
Slp ol oy eile SuSS sl (Tripathietal, Yo o) oo 5 ilo 5 09 (6 ien JloSis sbvo,g0
Slare o plaay oy ile Jow a5 Cenl sols las mls i S solitul e o ailale (Su5,b s,k )5l
S 18 eolitl 3550 Wil e g bl gy 4 G0l it Sar sere lagtey ple 4 S Jip 43S
Joe JLo £V slaosls gaemme ool o lasbisl (o)L als 5l eslatwl L (Paulo & Pereira, Y+ V) L 0 o 5bL
Joo g el ouds o0y Sy JloSis diogi gl (JWn wsiz o @ly sl o e iz gl S50
6T o slogmbiie  SPL ol (a5l sl 5 sl 0 elitnl (Kad d 5 5t fpmlled 53 51 55
5w plas 1y galaie Ol poss Cewl (Sew 5 IYeb g yieS Jlej slo wlide (8,5 118 oolaiwl 5)50 oo VY
ol o8ls Lt 853 51 e )5 i 5l 6 A e 1 (K e 3 S (el 53 (o
oolain] oS 5 Joe SOl 0 lasse (o JluSis o sl (Mishraetal., Yoo V) oS o i
Lol s, sloml sre 4S8 b S yind Jao 5 o5 51y 055 5 e LT jskie (] & tingal

', Standardized Precipitation index



V) VEe 5l F ojled et Jlo o aeme ol blie lad Ll a8

Joe 90 g (omas aSl Joe 90 «SinS siwl Jaw Gl eolainl U SPI e ls wlal o 1) JleSlas oo i
ALl lals pedis i Joo Jold ceac 4 Juw 90 ARIMA (oS siul Jas oy sl oS5
b ras &St (Bolai (oS 5 Joo Jold (o5 5 Gladoe 5 (ras a0l lal> peain (S5 Jae 5 (oras
“t 97 N e 3,509, b (oras aSLh Jow ol laS Joe g slagingin dmlie Wsg e 3505,
—u5,b &l (Anandhi et al, Y+ 2 A) )Ken 5 oail] 0 ot adllae 5)5e ade> o 1) JluSas wilgs
Sy omile 31 eolazwl b (SRES) il slbags w5l slosng o,155 i jo slailsog, ass> caslal slo
VAV by o3k sl (NCEP) ae cwyion o) Jm! oaisS oo in b yurie wais )5 &l)) lociiy
s B AY SRES jLiil slagbw sl CGCMY pow s soges (30,5 Jow 5l il o Yoo
CGCMY laug ailiuadly ,ob 4y a5 NCEP (sl pscie .asuls zlpzeiwl YVo o B VAV 690 (sl COMMIT
5 GomST .l G2ol38l sanT 1o 0al zhlae slagy b oled (gl o] jo (5L ols ylias ks .o (gjlwans
alewg 4 0, (Brd shes ;0 Siddes 9 Sis ddhate ;o ik oo (Aksoy & Dahamsheh, Yo+ %) _iaals
Sl ot Jloly 8 5 4z (g5 Joo QLT lais sy ailale (331 (i 41 (Syas (sras 4
5 Blae sl Sl dlaz Sl e (1Kl = GrS, 5l g Klosy )5 a4 (saao (ol dy68L) oK) aw
s cu}l e QBJMMJJJ JJ.A olilm"‘ A LS‘)-‘ W) 0w JM UJJ,.Q,.) as ;).....9[:)0 O @L»))‘ uu...: u.:].o
ok ot g (Sogem smas 4SS S 5 Jow 5l (Partal & Cigizoghu, Y+« %) gleli S o JU)L all
sloosls 1) s il ol oS 5 Jae oS ols lid (553 Babodd gl .disges oolatwl 45 5 o il
-0 3l g iSTas b as Koo sleole puzxan gy 5L L bl slecls ol l..oj.a.?u oyl Slalis
S n (& RS A ez (b gaw Sy Je g (Jyems (oas 4D Juo b (oS 5 e dlie Sl aizmen a8l
5l eolawl L (Sattari et al., Y+ Y) oL Sen 5 (g blo el S oS5 Jow lead o lil sla Jow ol )5 a5
GAYS Jlo 5l as 5 558 0 ably LIGT ddlaie cwlidlse ofiw] YA ailale (slos 5 Cugb,y b 3,L sloesls
223 o Hlis el Caws 4 bl ab gandid SPI a3ls b s JleSas g gladgs s gl ool
086 slaosls 5 YL aosls slows 510509 del )50 o &30 (6,05 Ko 50 0L 5 (,b slisnl & wilaw
slCYureklietal, YY) o Sen g IS5 00 il 5358, 5 Szsme dilgh o odel Caws 4 ol il odal ol
Ll gels g ailes,S oolawl 4S5 )0 loje> jo JluSis wlid oyt 5 2b),) Caz preal S50 SIS
Glaba>de bB Solas ol dunlie ailosges duslie ()b asls wlul p JSis Jdos 5 gonaids g,
4 (Shah etal., Y+12) |, Ken g oli .ol ool lis gy 90 ol (bl » JloSis ganasd (o 1, (SPI)
wa>le <SP o jlaibisl o)l jaslis 5l eolawl b &l 28 &l jgus dilaie gl JloSis ozl aulxe [glais
oolaiwl &g ddlaie dlle Fo Fw)b sleools ulul p JluSis auogi g oanlin gy oods,laslinl 3,L
ol cude polie oyl (s8ly JloSas b anlio 5 anle VY ulide b JuSis asls 8L .l ons
Gl b bl i oaims lis e polie g ams so L b e Lal i 4y Jlo s Lal i s eals o lasbinl 5L
ok e le gileJos 9 ilwans jslaie 4 (Saada & Abu-Romman) )b ,gl 5 laew a0l oo ol Sas

5 4355 gly les )5 oolatnl YNV B YAAY Hloy e jo oiasl O (Sai,b sboosls 51 ol 5o oals o laslnl
ooletwl (CARMA) Jow 3l ool (gjlwancs sl g anle VY SPI 5L asls wlale Sas,b sleosls o
) aale VY oud,lalin) (5,L asls oK) O o (Ko Jlizle Laa> L (CARMA) Jow .l ons
Aol Judo 4y (el ¥ g ) aiile) cauioluslsl o )b jasls pelisS Jley sla wlde .cusl 00,5 (g5luwacl o9



R ) (Eyan e gy sl el annlie VEY

b Olaebl s 5l HelisS Sloy Gulidle jo eadslibinl (B)L arls 5 cul S a5 o o)
(ISMR) wia ;o Sleasl oo (o)L (cuo i yslaie 4 (Singh, Y)A) ' Sis ouas solaiwl 0l o o 45 5
039 ailale g Lad & j50 4 ISMR (slacsls (6w .ol 08,5 soliiwl  coac 4 5 (29,50 (558 SiST a5
JJs G ISMR 1008 5 s (Y21 B 1A2Y) Cd slaools g (VAYY G142 ) o590l slaosls idu 9o 4 g
o3l Glis sl 38 s, sl o S i G s o WIsied (e 4 gy S el Sl (2l
ooliul 550 oiles a3l i aly o 45 5 1 Sleogas ool Gl g5l ISMR Conbab poe

Lol 0095 el IS g, ol ol ylis s 8,3 18
2 el a8 O ja0 JLSiS i jskaie 4 canlie (egtan isb g, SO (Srre B b ol iegh
slrosls cewl solawl JlSizs oo ¢lp cunl paai Giloy aSil SO aS SO WS aSll 5l gy o]

ool yd uSe g0 dy My S5 gy ol b (Sl

S gy g ool
anllla 3590 (2 LSl i g ol (A

Cedo b 3550 olnl o @fly og allaie ((JSiS i 50 sras a0 (aellS (Bime jsliie 4
A8 ¥ 5 a> 0 0F b aado YO gax 0 0V 5 Jlod aa 8o Ve 5 a> 0 YV U asdo FA 5 a>,0 YA oLl e
Bl V) Sk slrosls () JS) wi ab S e e Sldlae dibie olyie @ loe Jdliias 5 3,8
Ad,8 18 w590 (Y2 VY - VAAA) JLo YA L;}J 0,90 b o3 bl Sy gipn

S4G0E 55°00°E S6°00°E
L s s
Aol iy BL,
00N
fie
*
e
*
00N it
Syl yuds 052 00N
o *
Siree Casd
* *
Ly
oSl *
*
31°00N
F31=00N
b/ )
*
ol laial)
30°00N * }
000N
* Sadphew ol Lo/
(oilallie o3gu e
T T T T
53°00°E S4°00E S5°00°E S6°00'E
Kilometers
0 245490 980 1,470 1,960

O3 bl 53 (Flllho ol 5155 ,8 CunBgo ) S




VY VEe 5l F ojled et Jlo o aeme ol blie lad Ll a8

BLETPIC

@ .cd8,5 18 solatul 5,590 ailale ygo s (Yo V B VAAA) b YA (55lel 050 (b oj oyliwl Saib sleesls
rSe03 K o o8l cGuos (6,50l foan hep by, T JloSis o iw lp g 20,8 colaul Y
Slp ool asyo Ae g, T op j0 1050,8 Cbxl puewal S0 g ddb i ol Jlop il luen
oobol ool oolaiwl egran Gige sbodaSil ol aid,S a0 cud gl bools woje Ve g Al u’;a)'jﬂ
LSQS O ygo & 03 o)‘..\.sla.w‘ u“’)L’ ua>Lw Lgl!hw%) ua){s Y 39 |) Ls]Lmiw} Al 0l O)I»AJL.MA‘ L}o)b ua.‘>l.~u
03,5 (G NS (Cawl 00l iy 5 o gy (6l ol [l (JLo iV ooled B ool L JLSas ) o leds 5l
09y 3l A sg wSe Sjge w4 Gres SOl Al lp (699,9 laosly Ll el a8 S Ojg0 i s
SIS (609)9 Slye 4 g WS o S 4 (F)b loosls (Gloj (g ad 485 ol M )10,
i )8 1S canl WS a5l aSll G aS (Baes (S0l oSl SO) &

{(SPI) 0usd ylilinwl byl asls o

Sy eSlhe 5l o)L Solas bl 5 ez lis pl ol @l 1l S 5 (S S lawgs 1420 Jls jo el oyl
(PloSis Cud gdmlre g oodle Lasli cpl elul 5 aS conl cpl oad o faibisl o)L jasls s (S
wibga oy o3k o slp (o)l Jlail olasl 2 oas il 5k el aules s Wl s 3 |y )T e
30 0l 99meS (050 oS Sl asle (pl o)l sob cuenl LSS Cals ol g adgl laie jglate 4y g
Sy el @395 LI ao3e5 a5 Cowl ools (lid 4y 2 (VYA ladl i) canlonls )b alfas Sbjy sleol
X 5 oS o0 Cond LS a9 3l ddlain SO j0 (SW)bogd (0,845 Jise ,0 el (SAL sbosls 59, (55l

OYAY 6, Slez) 109 o0 5 5 Sygo 4 LI 0lL 50 Jio! JBs Al cadl (Sai)l polas

4

— ) a-\
00f = gagx e’ x> (1) el
9 o iy ) Djgeo & 45 ol LS Wb T(@) 5 @55 ooleiie sl B JSE el 00 alal, o
M) el [“y* eV dy = (@r
Wigdgo Slax pj ailsy G5k 5l 5 e A5 Bl o
R YA
a=— V+—
A [ ]
A=In(p)- 222 (¥) ala,
E = % ) “-L’-.")
ol (Sl Claslie slass N gsl)l a5 5 )5 Cds Wb A auls jglais 4
Tl ) u)ﬁ.»a L U] d.!a.t‘) as “)9""(59 ooleiw! LI @r.o.?u JLA..}‘ (':’)9" )‘ SPI ua.‘>L~u Ml?bo B
F (1) =$ [¥tie tdt t=yp (©) abaf,

Wil 4y Hao polie Cawl Sew (Sl miel g el onis iy el jao o, lade YU ala 4o a8 bl
D9 oo damle £ abyl, 5l crezs Jlozxl Lal i ol jo ol ol



s ) (e (eb (e, Sl oelylS anslie VFE

H@=aq+0-aFk *) akal,
5,5 oolil (V abayl)) L2 S alayl, 51 ls oo O dslins gl o] yio Syl Jlois] @ alasly ol o
q=7 (V) ab,

Lol (Sa5L sosls S olawi 35N g Sloj sy 40 S92 g0 yro slrosls slaws M akaly ol jo
Jboy &35 @ sdel Cawd 4 rezd LS a565 5l a5 H(X) orezs Jleis! Jsl SPI acwle jo gom o5
3wl Oole oad oaibinl o)L asls &y jo el S jlae Blyzl g jae Sl b ez o il
&390 A S yeite (rezd Jloto ke b ol (orezs Jlaia Jlake o8 e laibinl Jloy w58 @b 5l 6o
olad 1y oo olastnl gL e ls asle wlel 5 JSis oul ganaidb Y- Jooo il goluw LI

..\.(b.)Lsn
SP1) sudss bl (o)l (a3l (b3, (sl ) Jour
SPI sl SlocKis cunsg
S L Y ED)ssoss [l JloSias
-V/ae B-Y/An ED)sas JloSas
) B -V/fa (MD) s gie JloSis
/28 5 --/99 Ny b 5
V/FA L MW)lawgio JLo
VA4 LV SWisas s
2 Y EW)nos e oy
S oy e

$loyss Cadle s gl 1) oly a5 W00,ST Boxe 1) OO ud )16, (ECkmann et al., YAAY) ] ISan 5 (905
e 5] sl glaaz b s3la oo 0B 1 Lo Bl )50, cile ams oo @il lid 56 oSy b 5l e O
w3 oo (LS ) plagley iz Sl slasgame SN )0 oS (o) 2 g 50 Sl Gk I M olas
T 099 b slo,99 ysb 0 s ol 51 e & (i) = % (1)aS (1, J) degomme (com Conl 50 S 0 ] yone a5
Sygo g ;3.:9.».».:‘50 mT 0,90 (i L» Lb)l.) Cas> rﬁLo.J B L uLm.: ‘) o)‘yﬁ )I LS)LMAAJ d.)‘y‘sa ‘d«.wl.:
2,5 o oyl ml sl osliial b g oo |, ¥ i éf S sy s odwlie LB o )ge bglas

. voif IXO-x Gl <e
R = 4.1@.:‘
@) {~, otherwise )

M

Oge & G loges Sl Sl Sley las e has slp gy S SN 0, w 0oy sy o5 jshiles

ools baws sl (rogh ol jo .l (5, b gljls alizdes slo jlxe uliolyy ools jo 1 jo a5 ail o WS
Sy S B 00,5 Al b g ol 5 () D90 50 4 b LuSe el ool 4185 ool by, (ol 5 S
pleol FuSs Ll g al colu alflas Ojg0 4 baxas 5l plaS 2 5 wib o R, G, B axian ¥ | JSiis

A oXluS YOO U o oy dorio jo j0 slacl 9 0 o YOO-+ o goue jlade ) slo oS jo Sy j2 00 S

' Recurrence plot
" Recurrence non- / Recurrence



VEO VEe 5l F ojled et Jlo o aeme ol blie lad Ll a8

o aitiwl b jasls Jeed sliw Y 4w cpl @il 0B g G R axin aw 4 3l (S, uSe el gl
Eole SIS L doasao cole gl osls 0408 Jdo Lol ol aisls Oy 4ud S5 oyl 5l eolainl b ous
WBlse ) Tyt A amio o Sl (Slx (85 090 baxio Sle (Slx )0 Slesd (5L,

—ools 5l ookt LB 9 G (R amiws duw il oo 3 e o] dnle £ oals o skl o)L asls loges oY) JSo
(el 0038 F &l ] diges ylgae a4y aS) ol aB Ll aale £ Sy wlide jo ol ) (SWib sla

anlo # SPI
3 T T T
2r i .
i T, f
_ 1+ i i 1 i | H -.I' k -
T AR i L AT
N : ‘ , I
L A i | | _
0 l- ' ! F 4 il I ‘ | I 1 i ' l! '
L H h] I
sitah 'l!!ll”l' | |
_2 1 | 1 | 1 |
1990 1995 2000 2005 2010 2015

39580 oty anlo £ SPILY s
Raxéo o
—oF Jsb w ol G anle & 5Ly pl slaosls Jlis gl yp aiwan Job a4 gum S al,l o b slaosls
el o1 Bl ole jo o, lade bl pli 4]0 a8 ails

D¢ oo 0deld wl)T

n

Pl 25 Oygo a4 paie e gl dcwle Jge,8 4S o NFN om0 41,1 SO R amis oJg gl
nj = |di — dj] Q) abal,
1 G axdo
Pl 25 Sygo a4 pais 52 Sl delre J5esd a5 00 NN g 50 Al S4B amio sy ol
9ij —— (V) adal,

’ =Zz:\,k==idk
I B axao
w‘).:) u)yd.s).»a...c)!b(_g‘f Mbm JB.A)BAS‘Q.’)‘O n*n LSRN M‘)]&SJB W..\.Jj.v ‘_g‘))
Tijt gij
99,9 u‘ﬁ..&:&.vdfw‘ oéfwss&)smd.f‘-;?j).& LQJ] IDchlju.L..‘o)‘).Q‘ ﬁ)ﬁ)o MLHWMJ oolj:.wll.;
Al oaly L8 e WSl Al




s 5O (Egman (hee by, ke el S anslis VES

i Sl a5l o

Sl Gaoe (5 50k 5o oolitul 8590 Sl ;58 (2 50 5 5 retes S (S S Bees (RIS (oras A
ol oals &Il Sl gla Sl )0 Gaes JLiglglS laSis sl p ol las leans (VYD Golaw 5y 0p>)
e on Cyets a3 G glaosly goi 4y Aty YW g Sl 10,95 1 ool Caeal 5l laaSiis hjgel 0456 g (5 lone
00ld dsgere (59) 4Sed 50 (pl s pglal aLalus Al )0 jspdie Hlews aSid g0 Ci-SUl 5 VGG
g 0318 den (pl 8,5 ool 3 4T Slxl 5l aleans ijgel dited glite (oS Ve Joli a5 pglad 5l ceudie
ooy Slye 4 BaSd (ol slagss 3l Qe Ysare aitd paispe sl 0ol oluss ol b GlaSed hjesl
1 oS slapyy oloogs slrodls (55, (oisel b s 23S g0 ooliiol Liyla5 s slo o0l (sl a4yl
3 it ol ks e 4] e |, A58 5L L 5 ot sl a5l il 550t ity b 5 ki
NQ I VARPRYE WOW) IRCT S PPES)

bl slelme e
oy oalaiwl FY-g Sl g FY-g,Se &80 camo o sl slo Loe 5l cgunanls o5l pnl siso 51 25,0 sl
.(Benevenuto etal. Y+ %) el
() cds el X S ools slaws a4y Wloads (gais WS st yo 4y a5 Hlaosls slaws Cos X S (R) oo
gac Al S e a5 grosls S 4y wiloads un wMS S o 4y a5l gleosls slasy Coes X WS
gl o0 dewlbne Dygo (pl 4 (Neows 5 (P)Cds o sl sl X WIS

p=al/(a+c)

r=al(a+h) abal,
)

5\).;’;.»‘ 0l k_.Q.l).t.lF\ =Vpr/(p+r) Q)WQBsM‘WBQO)Wséws&QJV)LQ JSJL».AF\ )Lz.’.o
gy 0 )5 4 gl il Dbl sl Ysane S ke 5 5 Se in F) g
i 6l anaies Sl Lilal 5 0,5 o s o ool o gamains lp 1) Slass Coenl -F) g S
sl BV jlaie Tanl FY-g She Llade dwle gl ¢ Jilie 4o NV GrSoslail ]y eols o (sl o S
sl BB IS o 6l Sl Sl (WS 12 o5l
LT as! sy ke G FV-g Sl Lo ol &l )] gamaids 6,105 51 gl (LSS oLl Jlee 90 ccud 5 cpl
oW e &S obl> 0 paas 4wl Caeal wils LIS o 4 S 5SS Gl WS o ganail
(Y'\'g.us.w) | Q;d‘ybsuoo‘é 6‘).:45)5.]0 ul.o.b ] w)‘ )L.m.)

TS s g o
Shgo 4 gl 90 )5 dlons (SPI) ouls o jlasbewl (o)L el o5 lewl Sy e o] VY 51 G 12 6l
ool 0o 035l aale YE g VY A & ¥ ) Sy slo wlibia jo jloges



VFY

VEe 5l F ojled et Jlo o aeme ol blie lad Ll a8

: oL} SF1 “’L"r St ale) SP . ala ¥ SPI
P g .
Wbl : ef‘ AL Bl , s
lﬁ ']ﬁ" | 1” i Tof L*l‘p ‘r TH R ol “'\ L‘T b i
il ‘[ e, \ )iw f 'g\nﬂ ﬂwhj LIJJ i T‘ﬁ ;w I uﬁ%plw%wmw i ,*ﬁw.mt;'h BT
, uu? SPI " . uh* HPI il ::11; o mm 2015 1960 oas q::;q sE;;)EI :n 216
B ”’W“%rﬁﬂ & f’T , t A )
< olgitE T Ll ‘\m B i \U L ’\L‘vﬁ # | dan T alt® o B
"M \P\H MEM i ) ‘”‘I 2\{"?" fgilff\’!{hflﬂifﬂw‘gm??” f?"\‘f‘f ﬂp \~I »ﬂﬂ“rﬂ”"ﬁ 5 ”?“ ”‘”ﬁ"h*' “I’HM m
Cwm e a0 me am am e s ww ome anw an ” “ . 1
4511 SPI . wvrSPL s 1Y SPT , L ¥ SPL
2 y ol fh- - jﬁ r R
5o “ﬁbmm g.zMﬁ'*-““L“ ";1 5 -,‘Jj ki g o i e L‘ :\ *M*“H\m*"f% F !"[j‘ yi‘jw"" o, a‘““
it . 7 e I \
- 2000 EE 2070 015 -+ 1900 095 B 2005, X 2015

Sy eLiM».ﬂSPl .

plob iy bl oliw | SPI LY sl
1299 J—w o SPI Sl sl bl —bo col—oi j0 05— oK —la o by 0 SPI Jlog—oi jo
0l g3 sl JL_wSis a2l VY SPI g ASPI o ol e Sg, BB aga s S

g 0

DS oo I Sgas by JlacSas SPI ey ol

Sial38l b Lol wsl e

asle | SP1 aals ¥ SPI . sl SPI LT SPI
T R 7
I T 5 i3
5 [l ul} J \‘ F“ 7‘ ! }ML ‘[ V h s \w\ f I
ﬂ i\lﬁﬂhn LJ} dfu‘ L‘%"l ‘h” LML‘ “t“}”j STI v w!'ﬂl, :’}T\Jﬂhﬁm ‘“JUU'W. .ﬁfl vT.‘c‘l‘l‘TUHHmHﬂwn M‘ W"Imm
ul»i sm . e SPT . solo? SPI I ) wlASPL )
. 5, an ) | R
T | TJ‘\ yu‘ia v'qu it 5 w;‘r, . awu i *Wrm e L : hr I
il H (AL IR R uy il ol ot
TR AT w‘ﬂ mm A T
_ .@me - mnrvém o et Y SPI |  tavesEI
i ) 3
ol kT J"L ‘ht' fl Wv‘ il M : AN
m ”" MH : "hm 5, ;r ““‘ J '\ it by f T mgl | P w ol
|+ % o W] AT e AT T T
d ! | Ly Y2 ¥ 5
" e aw  as aw aw W e mm we wn s e BT T
wgﬁamJSPl RN duso oy | SPI WA L
FONET SN S A I WO | ¢ ol a2l VWWSPI g ASPIc#SPla__Soy 5 soral _iad JS—5 50

&5 U‘ﬁ_’r" RGP P K C) o_alm ‘_;Qu_a;n) 0,99 4O a_S Lg.\g‘..\_w (_gl.ﬁ‘sl;w;_im}

s alaSPL Lt SP1
g \ uf" it ﬁl"L E i;n] st l| B I ‘M"ﬁ 1 Y i )
il \H e IR 1 PULlAR [ rEAN S
; - - VH H “U‘“ﬁ‘\ mduk'v*«Ll'uJu.:LJ'Y,
anle # SP1 anla § SPI
|
t A u Y T LI Y
‘Tﬁ 'It*n A | bl T ,oﬁq[‘f!" R
K ." i \.w | P AT W
w‘w I A
) aila 1V SI'I aslo TF SPT
AL o o At ]
[1 1 157
ol 1\‘ i "+ S| ) i
0 M *f [ Ry i"’\“‘" i
2 . |

3 40 elf.’i.w.ﬂ SPI.A g
o9 09_.‘4‘?@ ).._M...u Gll_wtj.m? 0,99 SPI @LA) u,..:l_dbo W‘H‘ l_' A 9 \s GI—QJLMJ a_ 4_>9.' l_i
gl oo 0aeline glie 50 4y JluSis 5 Jlo i sloe g0 5 e oSl

R anlo Sl’l B uh\’SPI
A T \' mh i T‘u | ﬁ| L \
’ 4;‘ ﬁ Ay N.l H—l" »L‘ 5»\1 Uﬂww{yllh Hu‘u# 7 ‘TLJV’ ‘H
) d.bl.nF\pl B uLn‘\SPl

.
m*‘ i gllmw ‘mh*

il iy Rl

o 5
~’w’"‘mﬁl ]

ww o oww o mm omew mw ww

o owm am o a
sale 1Y SPI sl V¥ SP1

=

AT

W 2+ Nl
N W "1 J _ Mo, s
PN i et U PP P
u \;Vﬁ i PR~ h hd
e S ) )
s we ws N ETI

&y ol | SPI LY i



s S (Eyan Ghsn (bs) ez sael IS A lie

YFA

PORT] ‘ , asle SPI
It 5
Hh f“ . \ T \
Alm I\W WL “ . f\“ 'ﬂ‘ {1, MHF‘
. l r ww
oler SPI ‘ A et SPI
iy A
L ‘Fr\“ ﬂ‘ \'ﬂ"” wiliahy BEHW Wmnﬁw\m u"m
5 i 1 3
] Ji“ LA]H)—”‘M ‘ |? B : | i
8 \t 1 “ 1
~ 10 015 * 193] 1385 ) s 010 15
aalatY §PI \ 48l TF SPL
i
! 5 - : M et \r
o™ A mn#“‘”‘r“ A WS
JE Y S e
J
5 2000 2008 10 2015 -+ 1930 1288 ) 2008 10 15

30,8 ol SP1 N JsCt

. asle\ SPI aale SPI
* I
b bl 0
1 | I
AR .L»lkh hﬁ» M ﬁ?l MHUJM M“ PLH
! @ ‘955 2000 ZMEI 2015 1890 |935 mm B] 6 201 i[/
ar SP1 \ 4alad SPI
z .
O
5 \ h‘M H ‘11' A0 M*WI' fiar ‘ (i
el vl
. H ‘
. ul.n W Sl'l ula Y SPI
H 'P “V"r‘
;amﬂ,f“wlw Ji r"»“*ﬂ, 5e \If‘kw m*cﬂmmﬁf "
2t L r “

i

oLl pas o | SPI A Jsiis

AV Pl o Ly JL s cp o5 4 ala Y SPI o (3 JS—) obl,—as oKyl o
)..) ‘u_...u‘ OMLM J_JLS 61_.«;.5 Ay L.):\__.QLA Yf 9 \Y ‘ﬁ s?SPI )J d__Su_...u‘ d.,._...u}u &9_95

ol 3.‘ g < | saal

c Y s s s JL S S gs S5 4 ale VY SPI

S L VWWSPI o a S e wlosls ) gua—b s sl JL_w s 4 a2l ASPIl o 3 LS
Ll somlice J;Le Lg).‘i.of

R abls V SPL anlo v SPT
o p B )
= = i
H 1I , \ 51 47 ; Tl \*f kLl
M &
i I [ fun[ﬁ‘ i !lﬁwm W*
. g ’ 1IN} N LI
\ i SPL
? 'c
- o #i
Zo ﬁf‘f\ f{ H’*Mb‘ﬁf ﬁ]."vL S "
2 7
W s mn  aow  aw Thm s ow ws om aw
| anlo \Y SPT . 42l YF SPT
H = Jhe : '\«
Bury "'FMMA* T" 'FE"lrﬁi* ’ﬁT‘é * g I,; \_,Nﬁn‘xﬁj’%"«”x& tb,,J 41
Ll e o B RN
Tme e zt:n @ aw s e wms oaw ms oan aw

e ol SP1 Y s

umbPl aalo ¥ SPI
12 7 ’
= ] B Hi
WN b <Ll
] i kA LT- i H
,_‘ i" ”‘ Bl ,ﬂ*w'U‘ tJ Umh‘ il ”mm‘
. aslo # SPL R uLﬁSPI
o T 1 N
NPT - it =
" ,\‘wlitlrr'ﬁﬁ‘ ﬂl; Sk i . ‘Yd\ ’ﬂ{ 'ﬁlM it
s R ANl
AT :
4alo ¥ SP1 4.;& Y SPI
W T
Tl A ey !f M |
Lo B ) ] . f ‘ L e
; Lf'f“,nl" ﬁwP‘h “b‘m“‘ {' Ly “"r;lz*
; ) ) \.:} i

&L o&ws | SPI 1Y J&w

a5 c—wlosly Fy g i Jl_wSes Yere Jlw o a2l VY 5 F SPI o 38l ol
g o oalive YT Lo o Lo, wady ) b JloSies aale YE SPI o

Ji o g clools &) auab JL o Sas Yo) g Yoo e Jw 0 SPI polde ool

el 0395 (gl Lo 5 glls laae o Y- F

X aala\ SPI
“’g»u_ﬂm? ;,““HMMM *‘r
180t |zln ah?bp[ e s

n Ij 1\ jﬁr T Tt T
”ft";ll"i‘ el L‘ w‘fﬂ“
ST
Mmrql‘l
ksl & M
I“'vm.ﬁﬁ .,“I‘fﬂ*’rf
i ;

Ed

: aala¥ SPT

b I b "T . ;

s bl

e
| wlod b]:l )

L # *fﬁ; u{ﬁ.»“, «,&,,F‘.j'u

»
.
.
h l

, 4ol YF SPT
B, i
| o "
| g’
byl e
ST WY
al o
e ws @w me @ s

095wl 0wy | SPI AY Ui



V¥4

VEe 5l F ojled et Jlo o aeme ol blie lad Ll a8

o—Sga Voo Jw o J wSis ppaa Sy S pl ol ol ,o( V) U Sa o > L

Sl 03ls

“* BT R G B Y an I Se 0 oSe a4y Gloj lags e i sl el (g, D )05 G

L b uSe glaay anle YF o VY & & ¥ O Sl slawbie 0 uSe a0 Su)L sboosls bas sl 00,8
i g ol B WSe Djgo 4 g, Y A ol sl b g ol asle oad o lasbiwl 5L Jee 3 5l eolau!
S o Jladie g il e g am 90 s duhu g olew slauSe o] Cawss (VF JS2) (S5, 5 (VO JS0)
CoiS 5l oolaiwl 050 slaosls yog o o 4 ol alSle ddw g ol slo uSe Wyl (13 V- 0 goue

S8 o Sl aSll (69559 Glaie 4 5wl asle bools lp (S, eSe gy opl ) sl 00gu o950 a3

N

ot g olow e N0 SO

=

et 4

SNy eSe Y S

o 03,51 115,50 5 Vg Slo o)) Sidgalo :Sileo «(R) Cmo «(P) 28 o551 slajlne 4 gy ye Jsla
e e anle ¥ e olisS 4y bgy o gl () Sigo ks uilse 5 (R) o o(P) 30 (slalone (sl

Y 1
O /e £9/10
O/ee oFIvE

VY/#A OF/Pv

VY/SA &+ /3A
Fu/en 55/5V
e YA
\V/50 WY
e £5/5V

[AVAN
£/V0
F /YA
ledial
\AZAR
Y&y

ARV

41/4)
ay/vy
V/A0
ay/e0
AV/A
INZAAE
AY/\F
AY/AY
q+/AY
\aZla4l
VY/a¥

vY/ov

(P) <ds b3, Hbxe .Y Jgu

r

OF/YYV
OF/\Y
OY/YA
OF/¥
F4/YA
FY/Ye
YAIAY
Fa/x.
la7AMd
AR
NO/ e

e

r

FV/9Y
o
/b
YA/FY
b./. .
7ias

\P/9V

VY/YY
A/AY

v/#4

\

Y/
YV/o.
Fo/f0
Y/
l4dial
Y0
\P/PV
e
4+/4)
l4dial

4/:4

Voo/on

o
FALTITS)
Geee 5500

cloas 55 K
el L3

Oy s oeile
G 650
aleas 35 K
el L3
Oy s oeile
G 650
aleas 35 K

V-__-«-a:@»‘;:

QL.::.‘,. sy QfLLA

w‘ IR OQ)BT ‘SsLo)

wb Y

b 4

aalo YY



s ) (e (eb (e, Sl oelylS anslie Vo

2 G 5o gy Jle sl el ools i (OISl g 5F0k iy, leebl caies (LA (28 JLee
Ol e TYYY lebl [Sily a5 canl 00 )5 logy s aale ¥ Jloj (bl 10 ao o YYYY Cdo o ) S
ale ¥ gy wlidie jo a5 Sloy K0 Ojle a4y allge anle ¥ Gloj (ulide 0V (IS (gl (5,5 0L Gl
OIS A4S o ls vgzg liedsl do o YYXY (S o com i ) ) oS sl 0ols (gl Gaes (6 S0l b,
2ol Slre wll 8,18 3439 (6,508 WIS @ eols o] Gl Jleil oy FEFY g ail odgr V eols o Bl
A2 aseid ) LS e Conl aiudlgl aSll oS ceslies ol 4 yao dae Cdo
S Ol Shee Gl Jop eile 5 preal 353 iiluen (0 5 S005 K o slagty, (Sloy elie (I3 L
5 ol 413 C85 Jlone ;0 cowlio S5t Gaoe 655 0L g, Lol el 0395 sl SelS Sgage ol Lol e oo
Sty Bt G sle i 695 2 e S (rl Olaebl S e Ty Il Slej eliie S0z e
o aole U Jloj o3l 40 o) FYFY Cds anle ¥ Sloj o5l 10 Baes 6, 50L ¥ WSy Jle (6l 058 o0

ool 48l s a0, 3 YYYY cdo aale VT gloj o5L j0 9 (g0 ,0 O

(R) co b 3,1 sbze ¥ Jgux

Y T o0 ¢ r Y 1 "
5ol b, Sk
QF/rs BF/TY FE/EA Wb Gons GS3
sy K
a¥/A ov/AY FO/N FY/AS RIS
aloan wb Y
av/ov FYNF av/v VA/fY RPN
AF/AT S\IVF WIAS FY/AS Ly s ol
QF/X8 OF/*V YF/FA YV/b+ G 550k
sy K
v#14 BYD | OFENY | AB/YY ¥a/ Y Wy /0 Mg
alan b 4
55/9v FY0 | FYED | AVNF Y10 V915V Y0+ ol St
55/9v SY/0. | FENY | AF/fY FY/5A e e Ly s ol
§ofun BV VENA | Ad/fY SY/5V FAND 5515V Gons SS3
sy K
s FAYE | YALT | ATYY A /A FY/AS RIS
oo b Y
O/Va YAEY | 4BA VYA Yoy V/E At ol St
s VAN /e QYA e e YA/BY Ly o ol

OHke 4 il oo ol S SO slrosls oo i sl S0k By, 2lle sdies lis Cono Jlse

bl ailoads ooly auseid ciwye 4 Gl sk 680l gy bawg WS G slresls 3l sae s 4 S0
o edle g poeal S350 liod (0 S5 K (Fres 6250k (29, ¥ 2 anle T Sloj (wlidle )3 285 L
SIS lociiy o piyile dale 4 Sloj wlide jo aiad axid [ Y 9 7 B sla DS wlauiles oluciy
Y sla oS slacis o popile g ¥ oS aslod o 5SS 5 K g, dnle YT [0 5 cowl 0olas auseid |, Vg )
oads oalawl gy Cawbine (pl 40 a5) Cunl 00 yao WS (pl jo Cdo e wloslds aseii Y 90 (Y
ol cds a5 wilesgs oo WIS 4 bgrye Jho polie oo Como Hlre j0 (Bad (asis |y WS i atuwilys



VO

VEe 5l F ojled et Jlo o aeme ol blie lad Ll a8

Sy wbide o Jg canlails LSy 0,Slee Coro jlae 0 aale 4 9V Jloj (b ;o Gues 5 S0b g,
Como Jlae ax Slaale 4 g ¥ Sloj el jo .l axils ioldl T Coro jlre do oS aled (5ly anlo YT

500,5 loy Sgups (6,50l by, Egezme 40 aS 8 )T dasl el co CBS Jlae 4y az g b Lol ccenl anilas (g s
el 05 5 o ial38l onds co i sl ST 51 Lol
FYHPR (o Sigoyld (uilo b 35) jlxo .F Jgunr

\#/9V

e

£/

OF/0b

YA/BY
7V/VY

OA/+ 7

YY/vY

YANY

YV

\atias

\(JAN

\3laas
Or/\

\A7ZAR)

YY/¥Y

Ve/ov

¢

RAVARS

ar/v

aY/ve.
av/vy

AR

AF/AA

AY/VE
VAL

ar/q

A /Y¥

VY/AA

INZAR!

V¥
OV/A+

FE/VE

/Y

YV/YA
Fo/vd

PNV

ARVAA

\V/Y¥

r

Fo/on

YY/vVa

FENY
YA/OV

Al

WY

\#/PV

OV/VA

A/AF

A

\

AVARY

Fo/en

0O/bF
YV/oe

oy

\Y/0r

VF/Y4

V&/aY

AN

Ao

FF/FE

ooldo
sl

wlaos b ¥

wloar anlo 4
ol S5
Oy sz opeile
Geee 5500
sy K
wloos b Yf
ﬁ...aj [GEg)
Obiy Lls 5 eile

)L..xA LJ"‘ el 00U aé)ji d5'9 dea- )é aS el Coro 9 R 6LQ)L.&A )l ‘5,...:].: ;_i.qyo)lb w.i.!t.n )L\_ua

S5 oobie I3 U ity o ol 5 presd S5 stlon 0 5cSass K g, T 45 ams e ol

3,18 6550l sla g, 4y b (5 lolias

m K F a ol g San s Moyl ) one 50 pine Gian laeSd s Skee o) o
-9,k 2Lyl Hlme B Jou

Yé

O/
Y5I0F
A

OV/¥+

\Y

OF/AA
YA/FA
YY/VA

Y4y

oY/ ¥
/00
fr/ov

Yo/60

1

O+ /7A
\iZAK
FV/IAY

FY/YY

r

0O/74
bO/YY
04/4Y

OF/F+

YY/VY
7¥/\
7¥/70

l47AA

\)L,::..:‘,. Sy u:“L‘

Lasbe V lej obiiie o Gros 6 5ol a5t canl S5 SLuSy Conl calies slaodlS sl F=g Sl Loes

L Ll wlasls JSas cooion o 1) 0,8les (e 2o )0 FYPO L poenal S50 g (p 5 duo o YTV

(DS L g aeidn g 1) 095 0 Slae Groe (550l by, ool oolaiwl glaosls yiuldl g Sloy wlide iol3dl



s S Eyas (h9R b9y ez el )5 alis VoY

el )5 i VOO b platiy Jbp edle 5 predl S50 iilied (5005 K slaaSid 4 S
ol S350 4 28l 1alS Gl L Sloy (elide Gal38 b 5 05 Cub aylasn 1 3 S05 K oS L,
adly yhals o Slee loj oliie Gial33l b Lol ol anils (55500 0 Shae o hg; a4y S Do oligS o
S @S RE g il JL3; laiity jlopietle aSd wanl andls 1) 5,Sles op oy anle T o 4S5 5k ol
el 00l ylid o9z
Y =9 50 (2L 5)l Slxe . Jou
Y \Y 3! 1 v \ Sl pwlido

o 4
AD/-F Yv/4a4 /Y A+ /¥ AD/\O AY/YY Groe S50k
Y00 VA/RY VAV va/+0 AF/AY AVIVY alos 55 K
OF/% 50/1 » FV/AY V#/IVF AF/Y AV/YY o 3
VA/NF VE/AY YV/f AsIVY AZ/NY JXVAN Oty sy opile

SloSis duie 4,08 gloy s wbide plad ;0 00 Yh do o L aSs T - e Jlre bl
g o Jloe olalp losgs suion 4 0B [ S0Ss @ Cos (o5 WS L gloy wlde o 50 g Wiloos
28 Sl (g, Gl &S Gt [ JLeSias adlg Y 4 ao o Ve ey wbde B ye )0 Bres 6250k (o)
S Sl 45l 203 VYV b rne 6,550, gy 4nle | o ol 53 5 e (il P g ST o) Slems
BaY Al Sy ) e

S wilbiced Jloy Ojge 4 bools a5 g il so cuyl a5 obdesls (gl al ools sy a5 jghailes
5 5b5 ST,y sl o ony IS & Sail slaosls <Kl s & ol 15,951 (6t ool 5 oSl
b ad)S L e KouSs b 5ol sla gy dmlie sl FYog Sle e aiil o Caans Sy 4y (SadmS

e 5 (JS0y0 slagiagn b a5 e plxil | (Gt wilanudls 253k lagty, ples (S ok @
5 by g Wlos )5 solinl J iz ot Glp preal &350 L SUSS 5l a5 (Yurekli et al. Y+ Y)
50 ol alils callas Wilos,S eolatwl )b cmim lp olesiy oy aile hgy 5l aS (Y- 8) e
St Bres xS0k aSed g SaSHL O by, ) eslitul oSS LA Sl oad e gk
4 Bros 650l sloased 5L el BB gsoge Ll ilioo (st B )sls sl a5 953 plowl Jlusias
3Meools (09: o Jodo 4y e olisS 0 ras S0k gy I ssb 4 el (ajgel (sl DDl (VU x>
3 e Gees 650l gy o 8as ey 4 baosls ioldl b Gaeasds jo Lol canl oolad lid g3 o Sles 09>
lrosls (glp g ae oligS ;o wlued (T SGO3 K g guenal S50 glo by, el ool oolaswl glo by, ;S0
CS 50 gy S Glgi s Do oligS o Lol wslails ol slaosls (gl g o aily 4 Cond (5 9 S oS
—oald 33 50,5 oolwl Gree (6, S0L yhg, 5l ol sesls o Lls &g 1o lei oo ¢ el 009y yip penas
e e 65 gy i ) Gl L 5 pre laaSa I 5 8,8 el poas S0 s, o sl
4 45 (Singh, Y A) S ailen 9,5 eolatwl cuwl o laie 8 g b onuny G &5 IS o i Sl
bl ool 009y 3390 g 03,5 colitul a4 g (09,51 w3l ST ans SHISMR (334 ity Hshate
oddlive Jl bolliws! 3l san ,0 0aiSly Ojgo a4 JluSis SPI) ouls o laslin) ()b ozl Jol> als
Ol ol 50 mlongy JLSzs g aals Yeor Lo o anle VY Sloj obiie o WolKis! ples o Lo s Ll ol



\or VEe 5l F ojled et Jlo o aeme ol blie lad Ll a8

oo ;o Flog Sl Jle wlal el ools 7 anle 4 gloy olide [0 055 ol olug) jo JLSis o asas
polde b asle YF g VY A & oy wlbido )0 g puewal S50 by, AY/AQ 5 £F/FO polas L anle ¥ 5V Sloj
g yeiio L8, lain Jlopiile gy ile,S Jas s Gaes (6,50l hg, FOIND o OF/AA OY/Y B-/FA
oy ol plaS 5o plaitiy Jopiedle g, CiF Glgined oS Lae cpl 4y ol (Lis 055 5l IST LB 2
G (5 S0b gy 5l am OF/F- L asle Y Sy wbde 10 a5 &jgo cps o0 1) (6 St 2Ules
YW L asle VY loj (wlide jo aSo 00 j0 Ll ol atils gun odlS caw o adeis o 1) o, Slee oy yigs
Py lion (ot g0 S ezmed bty S pieile gy JLE, st (liee cenl il 1) 5 Sos (S
Ol B L Ll wsS o i |y JlaSis conl aiilys a0 FFIFY anle Vo Gas obisS 0 alues o 3 SHo 3 K
S8 BB o ,Slee uw aily gloy (wbide ;o 5 0ls Caws 5l canl ails Guw oS o aS |y 60,5ee gloj wlide
alie 6,L8;) proal S0 g, WS S sy 4 ] JleSes alilyl g cal eolas las o> 5l
Gl (0 3 S005 K oy, 5l e Doe obsS ) preal S350 (g elanl s Gileen o 5 S00 5 K )
gy 4 bgrye FYFO L o Sloe (e dale V (Sloj liiie )3 4S9k 4 Cenl 008 din ) S
Sy lide ;o Lol 0 pF (oo )18 el 350 ) 5l o PRIFY L asliss (0 5SGa 5 K (g5 5 el 250
Ot aele TYF gloj (bl [0 a5y joka 092 el S350 ) Sl s dibess (0 3 S00 5 K sy Dol
b lass (3005 K by addlbioo YoV b peal &350 Gl 4 by o JlSis Soin 5o 0,5e
4 by 90 cnl K8, Sl 005 (i Al Sloj Sla b ;0 prenal S0 (g, Ay Cand (55065 lugd
5 ol 58 Loy 2818 Jlo 3 3 Sloj ol Sam 5 5o o 1 48 ABlygn a fagad S 90

G5 A
S g olKian] V) dilale (S0, sloosls 5l oolanwl b oj liwl o ST ole SO (gl JlocSid o i
ypo Sy o rile 5 e S50 licad 505 K iaae 650k g, TS b Jla T s
ale 1 5 ¥ aile obisS Jloj sl wlide jo ax 31 ailazsls |, LSz soin oUlg (b, [z 2 085
Jdo @ lodS cnl 5l xS0l sla i, Ses g 009 yio WIS 5| can slp oo g cds b)) slo,bxs
O gloosls 5 ouds aiiye 550 cal 255 Gloj slagubiie yo Ll wlos S Ligeia Ll leesls (35 o5
Lg ))5[.«4) U"‘ aS ‘w‘ 005.3 )L.J ).:9,\4) L d.uo.c dﬁfdb d..i..w d")j’c] 6‘;: d.:‘od.m Lgd..udu.w& (5’9}. a )..J Lbuw)'{s
G50l a4l g palar oboul (lp a8 0 O (g, 90 ol oS 5 londs sl] SlS O g, 5l eolail
G (6530l aSl el ool oolanwl taghy opl jo Jb del sl JleSiis slaosls (g ST gly Gaes
) S (295 4 ol aluilgs ool 4090 o5 Jdo 4 ae oligS ;0 sl 03gs pr gl O yg0 4 ] (639,54
sl 1) o Sles i 9 Gl 0auiSy dgups |y 095 0 ,Sles slaools iol58l JJo 4 S aily jo Ll aws plxl
sok a5 Cawl ools ylid 03 5l 6 i o S LB e sl L) alize Sl slowlie ;0 SVM g, ool
Decision sl yog, il abisre oy sbowlito ;o JSis ooy ©lp ol by, @S olg5 coi alad
30l wams sloul ) o e wlailyy G aaly 5l e S oligS o |y JluSiis o i KNN 4 Tree
KNN 4 Decision Tree sla g, ;| 94 oo dloiion oois] Glidss gl ailacils SoaSs & Kooy 5,l8, o,



s ) (e (eb (e, Sl oelylS anslie Vof

slrosls ol pin g Sley wlide (Il L mogh cpl 1 e oolaiwl Daw olisS o JlSis oo i sl

adlosls Cews 3l e oligS 4 cad |y 055 SIS (g, 90l ead 0o IS

Aol ol ol wigms aiz o litlss JoKis lagasls 5, el adlhe VYAY ol oolesl,
. u‘).ef olKiils « ;&».».b C"L“A cuSiisls ‘AJI:)‘ ‘S.ML..M:)LT

3 B 650l g iglails pmac aSl Gloo ST 5 (690 VD L Solw Lo s S (IS S ey o>
oAy (HLAL drelign slaaSed 5 ol mjsi Slaptw JoeelS 5 By (oviiten o IS Groges S5l b

SLalSasly oDl ol
Joe 9 Sy i, sSl 5 eolatnl b JloSis ot AVA00,86 58 sesl (o, o sl gy 0oljme
eslunl b JloSias condy cmiim 5 ol VY. aug s (i jiss Ao (opne daze o Kle>
alee Gpdl g e laglin] (60,00 axlllas) aVaim ygywy omae a5l g (SPI) ojlailbin) Sailb jasls

b g olaiy Yoy beew S, o bs, 4 SPI JlucSles ailed i VAP ol Juelowsl torw w3 boes

ol STl olRils ¢ )i gunelS  cmwaige 0aSLiils ¢ Lgras

Aksoy, H. and Dahamsheh, A. Y.+3. Artificial neural network models for forecasting monthly
precipitation in Jordan. Stochastic Environmental Research and Risk Assessment, Y¥(V): 41Vv-4¥),

Anandhi, A.; Srinivas, V.V.; Nanjundiah, R.S. and Kumar, N. Y+ +A. Downscaling precipitation to river
basin in India for IPCC SRES scenarios using support vector machine. International journal climatology,

YAIF-FY..

Benevenuto, F., Rodrigues, T., Almeida, V., Almeida, J., & Ross, K. Y+ 4. Video interactions in online
video social networks. ACM Transactions on Multimedia Computing, Communications, and Applications
(TOMM), 5(%): 1-Ye.

Benevenuto, F.; Magno, G.; Rodrigues, T. and Almeida, V. Y+) .. Detecting Spammers on Twitter.
Seventh annual Collaboration, Electronic messaging, AntiAbuse and Spam Conference July, Redmond,

Washington, US (CEAS).

Bonaccorso, B.; Bordi, I.; Cancellere, A.; Rossi, G. and Sutera, A. Y+ Y. Spatial Variability of Drought:
An Analysis of the SPI in Sicily. Water Resources Management YV: YYY-yYa1,

Crespo, J. L. and Mora, E. Y443Y. Drought estimation with neural networks. Advances in Engineering
Software, 18(¥): Y1V-YV.,

Eckmann, J. P.;  Kamphorst, S. O. and Ruelle, D.‘Y3AV.Recurrence Plots of Dynamical
Systems. Europhysics Letters. ¢ (4): 4VY¥-avy

Huang, Y.; Tat Ang, J.; Tiong, Y.; Mirzaei, M. and Zaki Mat, M. YY1, Drought Forecasting using SPI
and under RCP-A,e Climate Change Scenarios For Langat River Basin, Malaysia. 12 th Internatioal

Conference on Hydroinformatics, Procedia Engineering Ye£: V) +-V\V,

Mishra A,K.; Desa V.R. and Singh V.P. Y.:V¥. Drought forecasting Using a Hybrid Stochastic and
Neural Network Model. Journal of Hydrologic Engineering, Y Y(%): 1Y1-1YA,

Partal, T. and Cigizoghu, H.K. Y+ +4. Prediction of daily precipitation using wavelet-neural networks.
Journal of Hydrological Sciences, ®¢(¥): YY¢-Y£1,

Paulo, A. and Pereira, L. S. Y+ +V . Prediction of SPI Drought Class Transitions Using Markof Chains.
Water Resour Manage, YY: YAYY-YAYY,


https://en.wikipedia.org/wiki/David_Ruelle
http://iopscience.iop.org/0295-5075/4/9/004/
http://iopscience.iop.org/0295-5075/4/9/004/

V00 VEe 5l F ojled et Jlo o aeme ol blie lad Ll a8

Singh, P., Y+ YA, Indian summer monsoon rainfall (ISMR) forecasting using time series data: A fuzzy-
entropy- neuro based expert system. Geoscience Frontiers, 4: YY¢Y-\Yov,

Saada, N. and Abu-Romman, A. Y:)V. Multi-site Modeling and Simulation of the Standardized
Precipitation Index (SPI). Jordan of Hydrology: Reglonal Studies, Y ¢: AY-4Y,

Sattari, T.; Anli, S.; Apaydin, H and Kodal, S.Y+ Y. Decision trees to determine the possible drought
periods. Ankara. Atmoafera Yeo(1): 1o-AY,

Shah, R.; Bharadiya, N. and Manekar, V. Y+Ye, Drought Index Computation Using Standardized
Precipitation Index (SPI) Method For Surat District, Gujarat. Aquatic Procedia ¢: YY £V —YY£4,

Tripathi, Sh.; Srinivas, V. V. and Nanjundiah, R. S. Y-+, Downscaling of precipitation for climate
change scenarios: A support vector machine approach. Journal of Hydrology, ¥¥«: 1v-1¢.,

Wang, W. and Ding, J. Y+ +¥. Wavelet network model and its application to the prediction of hydrology.
Nature and Science, Y(Y): TV-V),

Yurekli, K.; Taghi Sattari, M. T.; Anli, A.S. and Hinis, M.A. Y+)Y. Seasonal and annual regional
drought Prediction by using data-mining approach, Atmosfera, Ye(1): Ae-Y.o,



S S (Eyan hed by ez el )5 Al \OF




