V-0-VYY cladin ATA0 Lle 00 s lad ¥+ Jlow (sinsteling g Wlyaa odia g3 — sale @ yio

WAYAYNA s ol Bl gl WAV D)+ sl gyl

P20l 3T Gl Sdiledg) ST (bt Cudes’ Wigy Jakoxd
Yog31cn> ogiay
saS>
sl yogy b u_’é)xsoqul.g)ﬂ Oliw! slaailss,, ol cuas N9y Jaloo adlae pl Gua
Na Cl MgCa o cble shosls cledbl 5l odate cpty adle s yel)Lb
03,2la 195l ggoome dagygs] ggome (mdwiio SAR EC .TDS SO4 pH HCo3
Sl 5l ey S =50 sy 5 Sgy ogeil (sl s ool (WEY=AYAY) (o] o8]
S oSS gy il Ngy b3 cad (e jslaiedy D odliil J1 ine (Kiendh Gl po
5 Cuto gy ChE sy 350 (cloolKiugl il )5 &S 3 Lt gl .0 eslizul Sen
Al o gme b Mgy bl Gllgy oline &5 olaolKiw] jd g al8l W, l)ls EC
Dgr 3 gme g Cate aw ol ) 3grge olewd yolie Ll clale @l Ky, col
4 G S5, O] oS 45 ol Lt 55 puST8hy oy b leiling, Ol i o)y
oY alss 5 bailag, o5 Liall 4 cél cpl b ol 03,8 cdl aslS claans
WA 03 o adilBog) & calises

(S5 0lul )il @bagy o CutS (JIS = ye gy SPEN (b 5 a5 155 519

Email:dinpashoh@yahoo.com <oy ol (5y9lsS oSl Ll wdigee 09,5 Ll )



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii ) o-s

doddo

cely b (a5 oy olisad Jse IS (clajls clile 2
Gl gl e 0,5 Calisee blas )0 onuy cpl Gl Sl ol onds | oul8l 8,85 @l o
#51 Mlos S adls Giliss sloild sy 2 by e gila 1 ool e
s Dinpashoh et al. (2014: 617) Dinpashoh et al. (2011: 422) uile laases
sosly ez 4 (g3l &S (g4ilhLU (sla oo, ;| JThajharia et al. (2012: 421)
g o3> 2355 3 Jloyi 4 (g5l b ybg)y cpl j0.0505a0 edlitwl i)l ouieS
Gos iy <l Jie) o plie eSSyt gy 59y duxie Sllllas 425
dgoj 50 ol plodl aliie Cldllas dlass Sy w0 plsl (alBagy by (25 (o)l
bl 55 (6 yagyud olKius] VO daw cla] cuas claodls il o o5 Ol Cuts
Yuetal bwg (MK) JuS — o Gigy b ol adlgo VY 10 g, 3959 Jas 51 Il
Joppaie Vo clale Koy o5 o Ll mls ) HE wyp 390 (1993: 61)
Loy oliile,S 5 olen (liwd)S (liwy) lapliol laalisg, ol cuas.g
2 phowd = (So58 pusiio VW Olpuss L) b )y » Marofi and Merianji (2007)
Bouza-(2008: 227) alusgas MK g, b b Y¥ (g lel 0,95 G 3 9 dilale wbiis
g odlatwl Lilowl (g o9yt oiusl VW (slaodly 5l olis) b w,yyp Dearlo et al.
clale o oy Ui gt Wdp ope (e S eSS gy Sl N9y LS cud (e sl
ol pH Jg adl gals VA=Y« gilol 0y90 10 o] dopd AY jo lawsd
SoymS ) &gy O > clawd Lials s gl Lol il Ky, 4B,
Colan Wiled)S e ddlaio > Wlawd (sladgS | eolatwl ials g yde (g5yliS
Sgro Ky LolSiwl 2o FY 5 £O )3 e ol (3emST 5 (EC) (Sl
Chang .cuily (edgno L9, LolKiu! ZA+ ;3 ke g Sl pis IS uundS .l aily
0,5 1 (Syegyiad o] WA 13 1) oleewds odle Cuiin Ol s 1g, (2008: 3285)
ol &S ol Ll (g9 0,8 ddllas YooY B YAAY 0)50 > Lad MK o9, L ogix



BN i yloly] il clodils g, T ylad CadeS g, ol

St 9 sinio Solay A 3ol (6pped sLa8 hyiaS iy alhag, (5ol
A5 adlle Onojaki et al. (2011: 91) by 4,5 slaasliag, O cuasS (o)
oy, O & 18,3 aouss g odlitwl (PCA) ol claadge 4 4j55 5l eolacul
ool (pw )5 eSS B9y 5l Mgy S ud e polatedy Lial X3 )ST gy (VYOV
i) 035l aen Ol by N9y @Vl whie ,» &5 ol Sk s g0l
W) oghacnd 9 (Bfy soldls sl yladme 20> Ve e )3 9 (Jop (5 ytegyden
Ol et elaodly 5l layl 63,8 addllas 1y sl (wej 5 ol catsS @l i S5q, (VY
2 badge I ol cdale (ili8l 5l S ol s )S eolatwl (g yieg5m oKl YY
S Sl Mgy gy Ao 0 ely adlllae sy e Jlaids gy e
ol BGan g plplo ol sais ploxl ‘_;eruubub)bl ol o s
slaaslisg, 5l ool O cuasS claodly ;5 Xy 3939 (wyp =) 3l 45)ke adllas
b wg) b3 cad md=Y syl slagts) b ol dibd 5 (Brapbrlyd bl

Sen g, ;1 eslawl

Y5 F0 lilis o Jolb do 5 oS cusl B,ilnl3 kil adlas 3)se ailato
ol colue gy Hl3 3.5 FA YT B ¥ -V Lldlas Job o Jles YA Y
Syegydad slolSKiu] Curbse V S .Cunl ol IS Colue duopd YA dgus kil

.AAJUA uLw.) ‘) adllao 3)9.9



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii LA

Wiy, 9 390

Bl By QL?L:L.)ST Oliwl (glaalais o Olesbu 1 Wosly .o ealaiwl sads cud (glaosls
A obsl ealy (WEY-IYAY) Jlo YO JBlas b (gpteg)ln oS! Ve olas 0
d92g pie I ol byd ad adlas MK el Loy Slyeis gy (Vo)
SNuaddg> olpsil (S JBle S abh e edhy Sl (s 0 (Sisendg>
Kumar et al. ) ;9050 ol oadpMol iulpg 5l edlitwl Loy 51 o] 51 b g I ne
b e 3 (2009: 176

B a3 il )3 CB<Ue (6 yiog e (S 0SS ] CunBiga (V) Jgu

%;’)‘ ‘fi“jl)’:aiib ‘ﬂf::»gf o] pU | aildag, ol | <,
VEa- f5-v¥ YAV M gl |l gl |
\YA- 53, YA-Y . G b | sl e v
100 514 Y- WSl | sl e | Y
Yoo £5-¥Q Y-\ oS s oe | Y
VAl 5.5 YY-fFF JSspp | sl pB 0
Vs F5—.y Y-14 ol sk By | 7
V4. fa-oy FY-YY iad cboals |y
\Seo £5-\5 PY-YY Olsid skl |A
VS0 £5-Y0 TV-y- &olae &exlae A
Yy.. f5_vs W-o- s sl | Ve




Ye4o L uﬁ}i&[;g[y.j[u[&u/&bebﬁ)y u/";)[wd uwf,bj) J,.bu

S olmlyB el i (g yag e (o] g axlllan 390 dllain (Ld e Cundige (V) S

u&) -y cu.ué J; -y )L‘?} - )‘ J)‘lb)l{& LbbLi'{.ug_] b)Lo..f} 9 Sloas odly uL‘° b),v_lb b oKt ._I u...dy: d>9;
Oloid =Ve goslio = adle uSoil-A pladid -V (sly (Bgo) e =5 U5 (508 0 LIl ¥

(MK) pus o JaS= 50 (905!
o plie ady b ohju Culy g Algy Oypody Slalie Jlade o MK geil )3
25 T ol lnduslio den oMo zon Juols 4SS o)lol 35 o )3 auslie 3590

2ol Cawddy

| Zn: sgn (x./ - xi) ()
1 j=i+l

n
S =
i

2 Oygod sgn(@)a odls acgame Jobort ¢ Jlgio (slaodly polio x; ol p s
00,5 ooy



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii -

Lo 0> )
sgn(@): o if @=o
-1 if 6O<o

by yobas Ly yis S oyl cnsl 728 8y a5 Wl lis (VAVD) JluiS 5 (VAFD) ye
1l oo 25 2pd ol Jlme Bl g jho Gl (ke 5 00S 55

n(n—1)2n +5)=> 1, ~1)2z, +5) (v)

v(s)= 1;;1

Z ond 3uliwl ygesl oylel il e plf diwd p3 LSS slaosls dlaw £ o > &S

Db o0 dpmlne 5 g by

S-1 S >o (\9)
,/V‘Si

Z = o S =o
S +1 S <o

VP (s)

P NS oo oy ly i)y g so Silke b 3kl Loy i ) Z lel
Z e 5] o0 esulons Z 3llaoysh & b By byt (N5 S92 pie) s

Sen )fuw;u

21 2yl 5 b

P = Median| — ; VIi<j
J J—




= R e

P sine Strandsd caglys JolS 5l Bis b ISy 0]

9 é\mbm (k:\9Y9~~~9~/Ya><n) Tk l.) P‘ kdu.:).o MJP wl)ao |..\u‘ u}o)i U"I
el s ) S o Gige 0 25 @ly gseil 290 2oy Ve o o] b
L sloj oy jl ol 3l ygo cul 8 )3 5 pomye Do) L Sgy 355 I sine ysS ke

S Gl 5 ik V(S) sadipMol il ly dusloes

245 duwle

V(S =1 (92 *)

nfl

- —1 n—i—2)r
n(n—l)(n 251: : : )r, (v)

ol Z cn olS5T 03,5 (035l V(S)* b V(S) oS i (F) alad 1o

ailge yo gl 3 B9y Ked (903l pol adlle 3 285 JE (pgesl 550 00
A5 ploxl ol

i:l
n

Sy g basl

S g2 =
Z o)l \Ye S 5 gs )l ime pué ol el quandS g0 clale ailale wlido 5
()90 AY) 4 g Wizdl> Jl3dme (Jg5 X9y 3)90 A )l me (g39m0 Ng) )90 V)
g Cadgrdyl 4 3laile Coto L9y b o] Slaw o 5 i 09y (O1=2/Y ) o Gixeyud
Al (=274 s dme o Ngy olKim] oy Fo lagl (695 pa )3 4 34 25
Owed b od ZoYIYE ool b dls3 5 g MSoib 0 (o3gme Ngy b

loyd Ve QT P aSdg oo pdyed 4 Bleie bl Loy b ol slaxi oy 5 s



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii vy

2 F95 gy nnad il (Fe8T L 7YV g ) Jhiine ke N, WaolSi|
Wy > 9o Loy (NS (03998 g (LYY g i) Eeolie
2 b ol (Z7=VVE) b (Bao 53 (93)5)8 1D e Mgy cpildd e (Z=Y/VY)
sto gy olo 90 pl > g WSl A bayye Cute Mgy p il 3B g Caiigd)]
slrole yd i saalive paelS (gl (P<+/V) jb bixe B9y pi pd i odaliio HId jixe

VNS Jolae Z b cos i JS s8> @39m0 9y (niukn e 9 sm R @l
=YIVY) &oilee 4 basye Jo3 gy cpdudd yo 14 olo 50 b sdaline V/A5 4 Y/AY

4 gl Z ojle] & 25 Aol & bgpe Cute N9y ot g bl 2 (25
5 (ZYIBN) Qo 33 Gl ) i N9y gt ez D9 YIVY 9 YYD iy
I gixe Cuto gy ghyld SUT ks olo (63 ;5 b 0> (Z=-V/A) b g > )3
2 b odalio gl (g 53 (0=0/V 1) b gine (site Xy WS ok 5> g2 (0=+/)+)
st Ny (Sl byo) o] S g Cute Mg (S0L) ol S i bl

sl (P<e/Y) s pxe

g Joy8 5 s Glohd 5l Loy (edS (sl2) o g e Slocd 425

2 Gy )0 Cade (S5 dgr e sl | A Cute slacwd (Jg
Joleo B L (31350 ) bl lias p3 hie pulas jlado (mg.lit’lyear’l) YIEE Cus b s
asdy o don® wealS gl 5l 0 Cute cud o pa g (mgllityear ) - VY
Ol olKiuw] padS” ey clale gy s s (sl Dlas —ams Jbged (F) IS5

O Ygy bd cad bole plad o ax Gl Lol baole don )3 b aibo a3 o
I8 ol ple & Caws s3YL 55 50 e ) cud Wl ol YU & g oS

23,



1Y

uﬁ}ﬂd[?gly.j/’ulw/dlodjﬁ)ﬂ) u/";)[wd w)/,b}) J,.bu

| I

!

. i Mﬂ.g. ol

:; HLIII[ I 1 01

i
Huwugs

(WWPY-IYAY) (55lol 2,93 )3 wanndS (192 gy i (5152 ySummsg 9 aSTL 13903 (F) USS
(F) Jsder 23 g 5 oy obg, 3 edlital b el (g0 (sl (K02 (03] ol
0 maw » Jodo jblie polis b odd duobrs 90 (S polde duslie |l oads &5l
JS GSen Hla ) adllas 390 ddlaie quundS” e (glp A5 GBS anS gl o do

ondgd g s (g (g 31 20l b eaundlS (39 (6150 (S0 (39051 gl (F) Jgu

Sldsze | (@=70) Jga ¥ -5 | a3l dn, | ouwd dpwlxe Y- 5 &
o gxe \YEIY VY- Y¥Y/AY X
s gine \Fo/- na Y\A/0¥ Son
)b‘f'm)ﬁ.’c VA/EA AR \RIATZ olo
3 gine \F/AY % \WYY/Y ool
)laul;w WY/ a4 YA+/A- olo — oKtus
)laul;w Y/AY \ YY/¥a 9,




00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii Loy

e O T
odaliio (O=+/V+) jlo sxe hie 5 Cuto gladigy o] jI (g3lax5 1D (v juio 3)50 40
Dy b pme e sladig, olass ply g LJ).Q) P are Cuto algy Dl >S5
B9y aolSuw] ZY+ o 13 a5 w5 osalie 3,3 ;5 cute K9y b oK) 2l (5 i
s 3 Sy Ghin csogma Sy opiiysd i (o)) e ot
Ol 2 4 48 013 ege ) (ke g b ol Sl op Sk (ien S92 (2=Y/+Y)
2) Ol 3 Jbdre o N9y (raad il b e e Ng) olSiu] LY
(55 23) Bojlol L oo iy ) majsio sl Cote cand (505 b odmliie (152,000
A5 013 (B= =+ /AY) 33 p0 533Ul b )3 ju e o (A5 9 MV Joleo

S s poes (=+1-0) Jyr ol b guein (st (Flonls (slogs S Auslis
Sole B a5} 5 (Sals gy 5 ol S Ko o5 Kot i ] el
Able Ko
Kog-z
2 (2990 M) 4 B9 9392 (o sine) (J935 3090 Vg (629m0 gy 2,90 VA IS 3590 5
(290 A sleie Cuie Wgy b o] dlas cp 5 i g I xe 0=+ Ve xaw
(PS1V) s e oo g, WaolKiwn] duoyd o byl 51 a8 12 (5 a5 59y a0 g 2l )5
M (5 o oA 0003 (Z=V/0) D3 10 9 ASo3l ) (gdgro Loy Pl LAl
3) o gime hie K9y olSiuw] ¥+ ] 3 a8 s osalinil]yy ke Sg, b oS
YY) M 5 sl ipe & Gl Ja5i Sy ot 5l (565 L 70+
DSy (7=

Dy (B=0IYg 5 ) Jlsg 4 bgrye S g a0y s Cute cud (PS50
Ji 5 slig gy (B==V/EY) sbye pd bl liny & baype (bie cud (35S )5 Gmiz e



ARIA u-g/‘*“ub"-’z’)"/’u[““/d[‘”‘bb)ﬁ) u/‘;;LM CudS gy Sl

P Ayl Rl S0le a5 Ko (a4 4 Cand) S Cute St (L G
ol ol oy

M..\.w -

S (PSY) b Cute Wgyp poKine] Moy fer mdw (ogad )
o] dlas (5 i A 0003 (Z=V/VE il j0) ASoil 10 (gdgmo Lg) (p P
(sie gy oliunl doy> (g plS p )3 oS 59 Nl 5 500 10cd @ Blate (e Sig) b

D9 (Z=VIOV > ) Sl Byo & Blate (Jo5i K9y (b A o gine

(VAN Jolee B g e 53) Sy & bgipe mad (yg gy bd e cand (35S
g skog A oxd (B=—V/EFL 2lye p3) sl e y3 K9y LS ke cud (3555 D9

Hdgaedy & Cod YU it slacend (gL Gy
oS ie o e

N0) s g Iosine Jo N9y 3)90 WA lagine 939m0 gy £ SluyS 2 g 390
9 ol 2 Sogpe > Cuto Ng) b 250 cniie S (PSH/N) Sbgnepd (2)0
Blaio (g3gm0 Kg) (3 5odds Azl (FpS L AN+ g )3) Yo e Cuto L9 ol
bl 3 (ile Wig) DS (p ke nizer D9 (Z2VVE g (2398 ) ASeib &
95 By cp s sl s gme e X9y LolKiws] 5 e o] > 45 s sanlin
B9y b Cuto Cud (35S ) a5 03 (Z=-YIVY o)lel Lol (63 1) (slr Bge

4 Blie e b (0S5 9 (B=/VA9 e 3) SSsie ) 4 bgipe S0 oo
cowlid e sl bwg Nlg e Ol @lo,S o de (B=—+/YA ¢ 3350 ,3) Fiw s
555 )13 5l cov S 3 3mg0 dwe dlge 350 ¢ (Sl claysle S S35len

.(Marofi & Merianji, 2007: 1729)



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii L v

A Juoyd g

2lo 3 9039 (J955 3)90 93 3 9 (S39m 3y90 Vo )3 s 22> (sl sl dne )
R ) Cuto Ugy b o] dlass oy 5 i b 03]y jaskdd Lg)y A8 (3,50 AA) 3)lse
Crphdd b odalin (Ail 5 gxe Cute K9y olKiw] Y plas ya) L3 ¢ U]
LS80l g S5 (c0,8 oSl 93 1 g (Z=YIVE g oLl 1) olgid 4 3late (ed9m0 g,
Al i 93 (nl Z ojlol b ssalin (63 5 550068 ) i) JIsine e g,
5 odaliio 92 50 > JS (5508 )5 Jo Ny (S g =YV 5 =VIVO

05 g (VFF a9 (LT ) i ) ooy i) b o o (55
b Ao (X1 g gy ) 3UT ki ) eyl jlade

ol a5

o gixe byl 51 oolaws a8 sl (Lis Cute K9, WnolKiw] den ;5 ladilBdg, ol aniwl
claaliag, el 3 Ol Joke Sal jlaie a5 smd o s ol Lo (0U=+/Y+)
Ady g 4 Sxe ($Dgro 350 OF ) Al ] Clyus Mgy (Cawl Bl il58] ddlllas 550
e onds Ol i (Sl el aval (il g s dxepmé Jy (39m0 (3,90 5F)
5 Sl o] b g59kiS sl bl o] ogllasls Waaly) S55,5 5 oy i
el sl Cute W9y b olanl Shiai cp St )5 (o0 (2] (35l EalS g
Sl (Ve maw j3) s gme e g, lmolSKius] den ] )3 45T 4D o3 Cudigud)y
Sy 2ol canday (Z2YA8 b Ul ) JSis308 0 e Z o)l (35S 425
L (oo 19) Jbs 5 (elosge 3) Gy 9 Sl 1> W9y bad Cato s (3
2) OB 39y b bie b p S h omizen g (mglityear”)s /o8 o
laaslsag, o j3 oUB slge (il 53] il e (mglit'year") —+/+¥ Jolo B L (3
oy s Ol 3 pgicd ) clayg g Helo Jie sdugd dlge adss 5l oL Wlgs
adss a5l laailBag, Ol s cblis (oplplo (Onojaki et al. 2011: 395) 40

el (6978 slom (gaio 9 (B b



WY R e

Slilgw o~

25 PS10)) hme (bie g cute sl olStis) jl olass Slilgw ()5 clale
D ime hie ladigy Sl I o )b dxe Cute sladig) dlisi g 5 bize e (gdlass
o] a9 05 odnliie o gine Jg35 8g) 2)90 ¥ ol ine (g3gmo Ligy 390 &5 39y
Ol 4 3 33 3 e Kgy b olKtus] Sl 5 i 39y L9, A8 (3,90 V)
S0l 4 Bl (g3gmo Mgy p il LIS HID xe Cute W) olKiw] dopd Ve
Mawi p ke mnpd g )b dxe L) maw 3 &S 3y (Z=XI¥Y oyll L sls,3 )
|y o gixe (chto gy WnolSun] 7Y+ )] )3 aS 391 20 )9,8 4 3late  hte Lg, b oKt
2 &S O L=V widl ) )l 4 (Blate (o35 gy (i WS 400
STy a8 oy i Slgw (g0 Olyuas Loy s cud ol g Iy dxe 4 paw
sl oyl ailng) T )3 45 pabia bas s Lol

5 adlllas 3590 adlaio «ldlguw yerdig, 45 2> L O maw jd gy Ked 905l
gy g olo—olSim] bl& daole a5 5l 5 Sedl olSiw! 5 Sed (S Sen ol

b 95l gg0ome =

ol ads 5 o5 3,90 VF ootz (s39m0 3590 YV )3 laysiil ggeome Ol L,
@ Bl Cute Mgy b o] Sl oy 5 iy M09 (P00 Y) I Gxe s (550 VB)
oo lSan] ZY'+ lolo ol 51 plas po 5 a8 39y (33,5 5 Cudipud)l 03y5,8) Lo (slaole
Ll j0) WSoil & Gleie (g3gro Mgy cp Pl Ash (P</V) Jb dxe Cute L,
30 e Bgy b oSl das cp S ke g I gxe A) maw )3 &S dg (Z=Y/00 L
Lgy cppldid Ldgr 1)Is o xe ke Big, WaolSiunlj] o] ;3 45 3gr Aibuol 4y 3lato
2 sl ggazme 3)90 5 Nigy bas Cbidgy (Z=YIV- Loloys 3) o doo o s
s ) b3 50 jlog 4 basye Mgy bad Cute s (1 55 )5 gy (63920 role U]
s b) oloys )3 9 3l b )3 ke cud (p S5 Cwines g (mg/lit/yr V/VY



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii L A

@ Cawd) Sy Cute lacad b Fiw s 9 )by b saaline (mg/lit/yr —V/YY
5 S ] aiaie o8 31> 5 ailyo () 3190 3> (Sad (] b og (o
Al oo Kok K9y g olomolun] i ol Jlas I g (Koal brolStnl 9 (Ko
o558 Egae0 =
WAooy dilisee (glaole > e g Cute sladigy | S e yeslS Faeme Dyge
gy 390 VY g b dre Cute sladigy Dl I iyl me e gladig) dlae
(P=2/V) Jlogimessd (3)90 VB) a5 )l dne (Jo35 89y 3)90 YV )l dne (53500
2 aS0g ke claole 4 Blaiio e Mgy b o) dlawd oy i Al 00y ausls
2 (Gdgmo Mgy Cp pldd LiledyS 4,55 |y me e Loy bolKius! Mo > w plS
@ Glaie il X9y b oSl daxi o iy (pizmen g (ZEYVY) dbal > w863l
gy Cp s Al Iy gae bt gy Loyl ¥+ plaS a3 a8 g bl ¢ U]
Ngy bad e cand (0 S5 D9 (Z =YY bole (63 ) sl dyo 4 3l Jo3
e (9 PS5 cmined Dy (ME/lit/yr YA cais L) s 3 0 jlig 4 by e
30 Guiw s g )Wy D (ME/LIt/Yr =¥/+) Cad b 315 y0 55) LTkt 4 bgspe g, Lo
39y Caste (Sad cp 3 VL Gl o S

sl a8 wob i Marofi and Merianji (2007) cldlas oo )
g Ol )3 lagyesls ggeons jlde (it oliile)S 5 lias (s )S (Gl
Pgdiee sanlie pliws 5 ol (S

P10yt ol Olymss Ay Gud &5 405 el bt _ de jDges d2gi L
ol el ole (3 5 (aysslS Egecme) I o il (g35m0 laolo
&S ob ol mloog mE/Mt/yr «/Y sgus j5Sie sle ;0 dile Hlude g yuiwlacle
Loliual 5 (Kor (S (oKen o jl ddlate )5 a5l ggacmedyge 35, (SKen
Bl go (e L9y g olemolKigl bl ol Jlas jl 5 (Kol



ARR u—g/"“’ub”b)"/’u[““/d[‘”‘bb)ﬁ) U/UJLM CudS gy Sl

(P=11) o 3 Jgomo oo JS —¢

955 2350 YV 3 5 Jladine (53900 3)90 Y1 )3 (TDS) ol 5 Jslme (slacslas S 55,
gy L ol S (5 g0 (PS0/Y) loigine s (3590 YY) 4 g 392 )l gime
Al (PSe/V) s me Ste ASgy LamolSiwl ¥ o] p3 a8 590 a3 )3 e
MM (S e e g (Z7V/ Y gtiul 3) 2S0]6 53 (63gm0 K9y (S
e 359y oSl Fe ol o 13 a8 Wb odmliesiiwl g bl dke g, b oKt
b oad (VAN g olesd jd) sl e > Jois Loy oy i S (PSH/Y) Yy gime

A5 aoes mE/Lt/yr ¥1+V cud g5 oloys jd Hligyd Mgy b Cote oy 50D
mg/lit/yr —Y/EY s balsye j0 ol pliny 13 gy ks bte cad (p S5 (e
B9y aS 3l i gl g cute 3)lge ST ;3 TDS il i g,y caund dilio ol Cowday
dolo 135 5l 5 (SKenl laolSiu) 5 Sed JS Sed 5}l dilaio > TDS &yeis
bl e S g g ola — olKiual i

F95 gy dy90 A jld sze (dgmo Lg)y 350 VWaliwh (SAR) s s Canad 350 0
B9y b o] 2l o 5 i Al Cawdds (PS+/V) H5 mo pué (3)90 A4) s g > gixo
ORI Bl b xe Cute Bgy bolKiw] AYe S gyeb g bl 4 Blate cuto
Ngy b ol slis oy 5 i 9 (Z-Y/YA L dlbye (3) ) Ss & bgyye (43520 L,
Cbld Iy e ke X9y o] 93l ya 45 a5 Wb samlieill g e by bk
o (IS D9 (L=VIEY 5 55 ) SS 55008 4 Blate Jo N9y (n s
Oespd b odnd (mg/lit/yr ¥/+V s b oloys j0) Hlos 0 SAR (ol cute
&S ol i b g Al 4 G Y Cute slacad )b Fiw s g by A
Ay &y Canns (YL 15 40 ologpe 10 g e Jlo jlole Ve 0 SAR (slacus 4l
S8 ole ady 4 Cans om0 0 ) el asle (uSey el )8



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii Loy

ol SAR e a5 wols 3,155 Marofi and Merianji (2007: 1728) .3l
ol Libe St el 5 g led g sliileS by (s, slaailisg,
g5 boke Ken (S Ken L jl ashic > SAR adlge Lgy &S dg o 5l Sls

o Ko eglin -5

010 BC (ogad 10 jb sxe Jo3 gy 3)50 Vo o)l xe (635m0 Mgy dy50 VY dluxs
Cute Loy b o] dlaws (5 iy 0390 (PSH/Y) Y mo e (350 YY) audy M
A1l gxe Cute K9y WmolSiu] ZY ol 5 45 3gs oe g 300 )3 cuiiand,l 4 slato
Ol 2 b 23 Sl gy &5 638 SIS (VFr TAY) eoiind 5 (sl e
Z=Y1N0 ojlol b cutign)l o w80l 4 sleie (c3g9m0 g oy dd ol Jo3 laole
oK) ZF+ o] )3 oS 39y il dy Blaie 55 shie gy b oKl dlasd oy 5 4o g2
» bl 4 slaie Jop Ly cppuad wlaisl (pSe/Y) b gxe e X,

D (Z==YIOF) (p3)5,8

sz 5 (WY o b olapd 13) jlig & bgsye g bd Cute b (55 3
b oxd (VI Jolae Bl slsye 53) sblglins )3 wigy b ite cad cp 555
3 owd dle Sl Al 4 Cand YL Cate lacad Fuiw s g 38056 Ly
Lailiogy cdel o5 slo oyl jd g bole audy 5 5 i 3dye 13 g Cutte Sl (slole dar
ool il ) laole don > O (508 &5 €85 i plgie Moo lalS
ol 05 dwlS B olub,dl 0 aslisg, Of cuss 5l g il

0399 sh) 13 )G Jloged cnl b gyt 5 S8y Jloged 4 dag b o dS

5 oned) bl oy Sladl 3 e USe 5 (WP Cuignd) 5 smad) bel

Ol caaS olol 0y93 (slgsl > &S v o 5l (Sl s ey (WAY cuigus)
ol 00 Collasl (g g i (laolKiw] el



W ) R e

6 75 4ot
5 Bl oSl Ve jglate (28 1B sy 3)90 MK (903l b (B ylomlyd]
Cl Mg Ca sloog Jobs laalisg, O cuins” )b WY 51 G ja clnss )
g 9 el geme (o Moyd SAR EC TDS SO4 pH HCo3 Na
o S owe5S Gigy b )l )90 )3 ddlge 0 Koy cand izmad D Ll laysslS
EC 5 cuio laye clale wg)laolSii] cdel o a8 o lis zols )3 b
By cusls e Kgy byl Gllgy a5 SlaolKin] (5 a8 by (lis guls .ol aiul38)
gy b e gl yg cdale bolSiw] (S 50 50,5 Gao JolS jsbdy ases oyl
o3y s aaslingy 4 calisee (slaodu YT alss ¢ laailidg, oo Lials & ol s
6y9liS” GBlan a5 51 (305l ksl (cladilBag, Ol cudS .l o 5,155
Uy )9t 5 Cuigurdyl D AVAY g WYWFY o Jlo )0 uS'sS g yloged 5l edlawl b
el OT casS oS ol lis awyp 3590 (slrolKiw] > o cussS canaib s s

oil3el dea (clod Liul3dl ogn Vg5 ials balys cov ) ol plie palgse )3

S ol 3390 55 Canl p3Y (oS o3l 0] )3 dmels cusligy aw &) § Cunes

Col Sao oho A (pl 4 239 0 g Ded plAl o)l o 6?39” 5l
Do Dyl (Ko yd g wlow o sloin! (golaibl Cusdge 4 (5Ll e Slak)



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii By

&l

o5 1) O CuS Sl K9y o (WRAY) Cgling wghacmd 9 33 (Befy seils -
V=YA Glas ¥ oojlad SA Aa o wlicdlacmo & o sl gy 51 odlaiol b Jud )| cubd

uT UL’)> u]).u;u Ly J...l?o» (\YA:\) Cgdm 09p pd 9 J}u)) ‘dabTm L;wl.&).m -
599l uSily W g of dlme K3l and dw  lpl Gy s slalsg,

NOV-YEA Lao(FIVF cdgie g b oSty
e Jlad ailato 5 4Vlo b g Loy Cblug adllasd (MWAY) Gppsduus (5u03opso —
AV=Ye L)M;; o)w ‘W‘bdé‘ﬁ/)”d‘é&“’bﬁ)’ A(ol).).]

-Bouza-Deano, R., Ternero-Rodriguez, M., Fernandez-Espinosa, A.J.
(2008), “Trend study and assessment of surface water quality in the
Ebro River (Spain)”, Journal of Hydrology, 361, 227-239.

-Birsan, M.V., Molnar, P., Burlando, P. and M. Bfoundler. (2005),
“Streamflow trends in Switzerland”, Journal of Hydrology, 314:
312-329.

-Chang, H. (2008), “Spatial analysis of water quality trends in the Han
River basin”, South Korea, Water Research, 42: 3285-3304

-Dinpashoh, Y., Jhajharia, D., Fakheri-Fard, A., Singh, V.P. & E. Kahya.
(2011), “Trends in reference evapotranspiration over Iran”, Journal
of Hydrology, 399: 422-433.

-Dinpashoh, Y., Mirabbasi, R., Jhajharia, D., Zare Abianeh, H. & A.
Mostafaeipour (2014), “Effect of Short-Term and Long-Term
Persistence on Identification of Temporal Trends”, Journal of
Hydrologic Engineering, 19(3): 617-625.

-Dixon, H., Lawler, D.M. & A.Y. Shamseldin. (2006), “Streamflow

trends in western Britain, Geophysical Research Letters, 33:
L.19406. doi:10.1029/2006GL027325

-Douglas, E.M. Vogel, R-M. & C.N. Kroll (2000), “Trends in floods and

low flows in the United States: impact of spatial correlation”,
Journal of Hydrology, 240: 90-105



Wy R e

-Ghahraman, B. & S. Taghvaeian. (2008), “Investigation of annual
rainfall trends in Iran”, Journal of Agricultural Science and
Technology, 10: 93-97

-Georgiyevsky, V.Y., Yezhov, A.V., Shalygin, A.L. Shiklomanov, A.L
& L.A. Shiklomanov (1996), “Evaluation of possible climate change
impact on hydrological regime and water resources of the former
USSR rivers”, Russian Meteorology and Hydrology, 11: 89-99

-Hamed, K.H. & R. Rao. (1998). “A modified Mann-Kendall trend test
for auto-correlated data”, Journal of Hydrology, 204:182-196

-Jhajharia, D., Dinpashoh, Y., Kahya, E., Choudhary R.R. Singh V.P.
(2014), Trends in temperature over Godavari River basin in Southern

Peninsular India, International Journal of Climatology, 34: 1369-
1384.

-Hirsch, R.M., Slack, J.R., Smith, R.A., (1982) “Techniques of trend
analysis for monthly water quality data”, Water Resour. Res. 18 (1),
107-121.

-Kahya, E., & S. Kalayci. (2004). “Trend analysis of stream flow in
Turkey”, Journal of Hydrology, 289: 128-144

Kendall, M.G. (1975), “Rank Correlation Methods”, 4™ edn. Charles
Griffin”, London. 202 p.

-Khalig, M.N. Ouarda, T.B.M.J. & P. Gachon. (2009). “Identification of
temporal trends in annual and seasonal low flows occurring in
Canadian rivers: The effect of short- and long-term persistene”,
Journal of Hydrology, 369: 183-197

-Kumar, S., Merwade, V. Kam, J. & K. Thurner. (2009), “Streamflow
trends in Indiana: Effects of long term persistence, precipitation and
subsurface drains”, Journal of Hydrology, 374(1-2): 171-183

-Lettenmaier, D.P., Wood, E.F. & J.R. Wallis (1994), “Hydro-
climatological trends in the continental United States”, 1948-88,
Journal of Climate, 7: 586-607

-Lins, H.F. & J.R. Slack. (2005), “Seasonal and regional characteristics
of US streamflow trends in the United States from 1940 to 1999,
Physical Geography, 26 (6): 489-501.



00 oplad s sjpytolipy 5 Lolyis gy - ale 4pii L vy

-Mann, H.B. (1945), “Non-parameteric tests against trend”,
Econometrica, 33: 245-259.

-Marofi, S. & Merianji, Z. (2007), “Stream water quality in the western
regions of Iran”, African Journal of Biotechnology, 6 (14): 1728-
1731

-Masih, 1. Uhlenbrook, S. & V. Smakhtin. (2011), “Streamflow trends
and climate linkages in the Zagros Mountains, Iran, Climate
Change, 104: 317-338

-Onojaki, M.C., Ukerun, S.O. & Iwuoha, G. (2011), “A Statistical
Approach for Evaluation of the Effects of Industrial and Municipal

Wastes onWarri Rivers, Niger Delta, Nigeria”, Water Qual Expo
Health, (2011) 3:91-99.

-Panda, D.K., Mishra, A., Jena, SK., James, B.K. & A. Kumar (2007),
“The influence of drought and anthropogenic effects on groundwater
levels in Orissa, India”, Journal of Hydrology, 343:140-153

-Sahoo, D., & P.K. Smith (2009), “Hydroclimatic trend detection in a
rapidly urbanizing semi-arid and coastal river basin”, Journal of
Hydrology, 367: 217-227

-Sen, P.K. (1968), “Estimates of the regression coefficient based on
Kendall’s tau”, Journal of American Statistical Association,
63:1379-1389

-Thiel, H. (1950), “A rank-invariant method of linear and polynomial
analysis, part 3”, Nederlandse Akademie van Wettenschappen,
Proceedings, 53:1397-1412

-Van Belle, G., & J.P. Hughes (1984), “Nonparametric tests for trend in
water quality”, Water Resources Research, 20(1): 127-136

-Yu, Y.-S., Zou, S. & D. Whittemore (1993), “Non-parametric trend
analysis of water quality data of rivers in Kansas”, Journal of
Hydrology, 150: 61-80.



