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1. Copula functions

doddo

ol Sldllae o azgi 0)50 Slegoge 51 (S
ST SRRV PR SVEL O VE S M PV ES P T I RO
o8l Glaptuns (Swsnpte 9 Sz wld a2y
095 5l Sl gl L3, T izl 5l Soym aS el
ead o LS 093 5l (S s (6,18 5 00g Gamis
Slyenie goaldl Slinss 55 oo byl g o it
als by oYlisl clogss B Lo g oog ol
i Cerat] 51 Lo 5 5L e ol (sl e s o
Slllas jo Lo 5 (5L G8> (glwad 5 W)ls 95
b el 155 1 605 Cerad] 51 (55,5LaS 5 coliilsn
S 925 Jeodr Los 9 5,k (g5laned 925 0

laole ;0 Lo 5 ()b (e o Sloj Ll 4
Oy gl sles g L Sl ) ey @
5 Uil (Staed a5 ol li o] lalllas auzsls
oo Y9z ole j0 g S (0 g wgils sloole o Lo
4 09> Slalllas (o (V00 ) (Ko 3 Slo alily o0
albog, ads> jo Les g )b G (e (Ko 352
FB Son G Blod 4y 50,5 o,Lil > 0 05
)13 3925 e S (Hle o s 5 AL o (k2

Ot blyy oenp a (VoY) giloge 5 byl
S b slo azdly izl b, o slos 5 3,0
slod b cod gl 3 )k Sless a5 05 O]
wils 18 ol Spslre 5o a8 )T g e glaesilSl
BV Y

pY Lo g 0L (F9)0 (S drule Cux
1,8 eolainl 550 0 pienis SVl sla s, b ol
0 ypxiodis G:YLoo‘ é-"j‘ G0 AldS o WS
90 ol SlaS 5 b g opiieniz Jloy g 4 Sgome
@hls bl slagss 5l e 5 ol e pu wugh; ()b



A 5o bl maw Glgie 4, Yeror YV lo Lo
Sl el sl (Vo)) S 5 SSlo s S
o shb i G wlale )L slrosls JlSis
oolaiwl (gamge sl fado | sumie OYLI ( WI3SS o
\ . . . i . . .
5 S (G - il - e S5 - JialS slo Jr
JB ewun s Jate i e sl oS
5 Dow oo Jold JLSis dasie aw L:ed—l IR
O Oy 695 bl |y JLSsz 90 5T o e
53,5 Jae Jade wlys Elgl b g0 4 g0 )90

€5 Jate &g 5l (Y1 4) o )5en 5 S 5SBI
Ol e (Kor gilwand jshaie 4 san
21 Jaie 2U 5l oolatul a8 axzily o g ws,S solatul
Sz $FJed I oSles cwgS b L anlis
Oler g wWSY )l gux sl il gileans
&% on @ o8l Jake b RS L (YY)
9 g.uL.C).uc Al L)J.a ‘;w > Odwe 9 A OWQ" 5&
Sl s cqm Jade gles 5l (YY) oS
Olpl e Jed o alxd,n oKl o Jlses
30 Gz Gow g Gl gile-Jow cr atls
Adgad (B e oS!

GilwJae ogas 0 oad plxil adllae Lo o
lads &a‘y )| solawl L: ;Q.JB | LgL&v,.».t.m ul.,o).o.m
o Ll (Yoo A) zuy0,8 5 Jozmwl Sldllas 4y g5 o
& (Jate @y low poools Jow S 5l aS sgel
aligy oo 5o ok Ceyw g BL dhaly cw)p
&g 3l gy el 093 Slllas (o ooyl axslo
St s a5 31 e 5 Jolds Juaie
99 o ok S s B sledoe oz ) Jley
.\,.:_9).5‘ )lf aQ uLoJ—‘ )9.“5 5o U"J)" 9 [oL\.»....J oli’i.m.i‘
3 Jate milg JouB LB o Slas 5l Sl alol> ol
SRl Olgs @ Jade &5 5 050 (wy 2 3590 03900
Wdgad (8 yre (gulids el Slalllae o aihe g (50,8

P L g Gk Gmalaly gy A GBS Gl o
&b seaiz 5l pslie (o sdiee wiSloy 5y b
odlitl Lod g (5) plys mieh iludae Sz Jate

1. Meta-elliptical copula
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1. Kolmogorov—Smirnov test
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Modeling of Temperature and Rainfall of Tabriz Using Copulas

H. Sanikhani'*, R. Mirabbasi Najaf Abadi? Y. Dinpashoh®

Abstract

Because of nonlinear dependence between the random variables, probability distributions of
multivariate random variables are generally more complex compared to their univariate counterparts.
One approach to solve this problem is the use of copulas, which have more considered by researchers
over recent years. In this study, the dependence of rainfall and temperature in Tabriz station was
modeled using copulas. In this regard, monthly data of rainfall and temperature of Tabriz for a period
of 1971-2008 was used. At the first step, by application of Kolmogorov—Smirnov test, exponential and
generalized extreme value (GEV) distributions are selected as appropriate univariate distributions for
rainfall and temperature, respectively. Then three type of copulas functions namely, Clayton, Gumbel
and Frank are used for creating bivariate distribution of rainfall and temperature in Tabriz. The results
indicated that the performances of all types of copulas are close together. However, an only Frank
copula has capability to modeling the negative dependence between variables. Therefore, Frank
function is selected as appropriate copulas for modeling dependence between rainfall and temperature
in Tabriz station.

Keywords: Rainfall, Tabriz, Bivariate analysis, Temperature, Copulas.
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