;‘.' ian Journal of | b W

-

9 Gyl g 3l eoliiwl b b (1 pd sl 0392 (20 Ot gy Jdond

S0l sl yus

r‘_;élgi):':.é ozl oo duww “*;}g Sl
iy olEls W jlaims g s polie 0SLESIS (5,10 550l § 1550 09,5 Lol .

VEe ) il gy

VEN N bl b
V-V Riloxio

95— (sole 1allio g g5

oS

5b Cov Wlgoe Wy ol 5 el 20l 15T Sasans 5 Sas bl ;o by, o9 Olwss W,
5 ooyts S ol 035 Bl e o0 el ol ol Gble (pl jo p3l slaans jo Leo sl g e8! Jelge
g ol 05 518 GLuls IS iine w45 sl 4ty glie 3l b a8 08 T g o s pslaS
5 oo et (JMIS e By 31 esliial b b g s el adgm o Les 5 b o s e Ban b
dod gl ol CLSINYAZ LY o)Ll 0,90 bools omiw Coro g (g 3l o ol plxl o g S
g Ally mals Wgy 5 o)L el adl pals alale 5 Lad Yl b julie den o o0 a5 ol las oy,
bugie jebay g aiils Lasli8l Wy, Les .ol alils als o oo +/A Lo Lawgie joboas Jlo ¥V 0590 ol o
o8l Jolge 30 cou ailBog, o0 puels Wy el ouls 5p,5 ol )T il 4z 0 VO 4 SGop o3l cpl o
sl ls ;5 (SPI) sais lailiwl o)L jasli julul 5 ddlaie a5 5 ek 4 ol 00gs Leo iulidl g JLuSas o=
S yogydud olKiun] CawoVl jo Caro g (65,0liS lp ol cails el sal dyads JLuSias oy90 8,ly s
5 $iglaS als el albog, (23 Jop By, nlple el amdlas s adlate SN )8 9 Sl ez
A asles (ol ails g9 S8 5l AT uads 1y 505 S Cewd il 50 550 (6,10 0 0
NS o e o S oS g T ) (23 Dl W9 1 lS slaolg

doddo
b o ool it a8 5 oo ((65,5L88 Bjlas Cgz o 0aiiS 5l wlie n Sote 5l ailSo,
80 055 e 5 e s Ll ot o 55 e 3 5 oags oolizls o o (gt i 4 475
3 ot o G a0y, Grizmea (WTAT ()Ke 5 w5955 )0) aidl oo ()l (A5 9 (05 Sl il
ol i ke (sl losls 8 1l o ) gl ol s yolb i ppke g ol s Lol 55 (55,5l 5 oluazd
St slbo g0 g Sk wad LialS bl e 89y Wy, saiiSelml Jalse 5 ol o g, 5l bl molia
licn ol ks Sl o JUSas 158 5 pghis )08 o ol wlie 2 (5l shte slopb o] 51 S50
Oliae 9 48,5 & g0 ppl sladsg> jo slodwe Ol s 3 glaJls ;0 (VYA (Ll oy Sloy g il 5iws)
Sl a8L AP Ol 2 O £935 Sjpod 3)lse (S 3 by et alS jlas beaillsg) by 5 el
S5l e slonis, axlllae (sl Lo ciliea blis o (glos i sy laailssg, wl b2 g, (Hood, 2011)

[ Downloaded from jircsa.ir on 2026-07-11 ]

* Email: chezgi@birjand.ac.ir 5> sls> : Jstus sdinyss

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

VE- o iy 7Y Al ngd 09


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

S50l 3l g 55503l Sl 5 31 0L b b (52 368w 35T 055 (38 Dl g g Jukond

5 Lﬁbc\al}oj) & ulfu.u Ajj) ) J...L‘?u ] DM‘SAAJ))-' u] el...a » p...lﬁ‘ ).....u LSIL‘H')‘ )LJ 9 UMA...L
O ok g (B9 5m0) Sl o jlonmy s 0l (2505 5 (g kel SloaSs (b 5 T mlie g pas o il
44;).@ 390 aS ol o,\.wwf..\; o)'j),c‘ »))bftsa ASL>9&_)T éﬁla.c » TR g_:‘).)‘ adlaio &s 5o L;o.».l.‘a‘ ul.aLw}’
sekaieds Jglaie (sla yss, (Bnayan et al., 2010) sl ppe SIgol sl o pae 10 (ol a0 S
5 b Mgy 975 pae b S92y (o) p ((Sglg e (S Sl g (clidlen Sley sl e JloS
593 wgid s b g Lo ale olse g Of laalyl yo Ol s aib o Sl slacdled 3L o8l s
@ Sele e e Cowlus @y gl b 005 ail Lnlyl o g )lmal I (gl crge ilg o
5] Sl a4y azg b oails lags lmal ol 51 ok 5 il Wt ol ssnnlBl sl el )by s
G ysie 5ol o 5l cedBl aasiin pl abb e o] (S, ok dibie o elBl slbdastie (p Seee
o8l sl zal )Ly (Rezai & Abed, 2010) .l )fo),ul, o ysbas dibie G Ol wlie p aS 0l o (ouldl
sl by, s bl oFass eod8l Ol sy oo, 80T glataas DS o i 0l BYo 4 G g Loy uliie o
soosesl 5 syl Glapsesl sy 99 4 Gl |y bl lapygel (S5 sba wgd e 485 54 Lol
a8 bl ail go osls )3 Jloy @395 9925 «903] adgl (258 (s yelil sloiiges] oo -, i (55l LU
Slp olpls O (e 5 L ,SLE) Wl Jloy aaiei 9 009 (Noz slyls (o28ly Lyl jo baools 5l 5Ly
sy a5 oS- e g0yl ubi (6l LE slagysesl 5l 0sd e ools a5 ] s A (g Azl AL
33,5 odliinl vgy00 Jled 4 Gloy Slagw Wy Jelod SG L lagts, el s rFdsle
Jloy ajes w8l a5 sleools gl Gl LU (slo g, (Fujihara et al., 2016; Modaress & Sarhadi, 2009)
2OV LS 5 b ,SLE) aiiS o Jos powlio (5 g 0up g (owlidilgn Julse 5l (6 kus auile) aiil oo
@ aS a8 F Os bailssy, 0,z (sl s GlaShy Ol oy o) Sl Slllas 2 e Lo
23,8 o o lil ;3 gla Jlw lalllas 51 &

4> S oul asg aVle g dad dilale oo &l s g,y crend gl s 0 (VWAR) o, 5 )L
2o slosls 5lejglaie ol a4 03,8 oolaiwl Sgaw )T, Judot g oy ¢ IS e (6 ,%0l,b0 slayse;l 5l eolaul b
den ;o AVls oo ol flas Gdss @bl Lad eolaiwl YoVA B VAR o)50 (b omwo] oSl ool 5o
Ll asls ‘515).: .\35) ‘Gl.c S u_)‘).w e Lmolim..;‘

2 &8l ool sanl 4ds 30 (205 (SN Sl gy p & Bo% 5 (TR ald oy (o 5 (Sygiws
ool 451 jekate cpl a4 sy e S aeds g SIS e slagyge;l Gl eolatnl b yeaS Gyt Jleds
ol Kgy Julow zuls .ass,S colanul VWFF-Q0 ‘3] sl skl oy b il o] B g (5 g 00
30 (20 g,y Judow 10 g cewl alilas gaig, sle jo g (iuli8l g, sl 50 yo (Swb AVl wlie jo as ol
ol AL g, g o] dw j0 g kel Wi, o] il

7 B WB0g, il Ao9m by Sl Wgy gy 53 IS -0 9051 51 (T10) ) Kes 5 Zhang
Laswsls

&EL.A 9 La:u.,.m”J g)"‘ ).a.......u aS Sl o..\.....m\jl)‘ dJBOﬁ) ® ..\35) u.A.A.’.I 9 LS’L’))‘ ‘(R (5‘).‘ 6oL) Sladlas
..\39) U"’"’U d.\.ml) ]ol} U’“'st ..\.:‘ooy ULMO-“ oo ).uL S GE...?LA u‘).u.u w?wo FLE odmral.?ul

VF. . QLMA) AR \Al?/p-ér’ 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11 ]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

512000
L

5 T 2 staw slosibobe

& Wil oo e ol bt o walys s 5 () pogatn adldl slo el b w20 48 S0 Dl
A5l aie 4185 o ploul LY 0308 514 Cewd ol (65,5LES g (0 S 50 sddo S Ol e o poe
axllland ygo dilio

Y7 oldaz (ose w5 @rarteshS VAN Colas b ot des CewdWl ol 059> aalllans jge ablais
YO, Bya 0V N0 XYY LoV cAT PV Lldhas Jeb g Jles YYCOFET 17T Ly vy
gl 5 VA 5 YA o @ i el gl o g 2STas ol 18 el 0 Sl 5 5 eshsS
Saie g i e VYAIY dbg> Swi)l Lawgie .l b0 a5y VAPY 50 adlais lawgie glas)l g 0090 by
Al Bl ge SAS g s o el By, (bl p ddlate il g ugnds 423 VTV Ol > 4z vt
ol cdls 8b cov a8 4 ol ssul Gl jem Sgaze 5l il oo @5y il 039 doys AV L]l 68
() JS8) wil oo sonlll Sl 5l Jols 0 Sl pais Ay el 423,513

§20000 524000
L L

3732000
"

3726000
L

T
3732000

8
~
L
g. | [P Y
E 23 o E]
—_—
Sl clih
Value
— High : 2912 #
w17
]
T T T T T 5
512000 516000 520000 524000 528000 { 5
1

T T T T T T
P s El F] ] @

axlllans )90 ddbaio 1()) S

Gedxd (9
aazrg b bl oy50 Job sy alsog) (00 5 Led (Sl slaools Wiy, gy pslaress aslllas cpl o
sl bl s 63lesb g kel 0,90 40 Wools (GLs &g 48 g et o yiesd 5o oK) sloosls CudlS g CueS
ol oolaiwl eols s e, S, g, 3l deosls (g3luil gl p wazgepll iy oS L...w oads odbeolaiul

VE- o iy 7Y Al ngd 09


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

S50l 3l g 55503l Sl 5 31 0L b b (52 368w 35T 055 (38 Dl g g Jukond

w58 i s (VWA B AYFS) Jlo ¥ ols anlllas 4 azb,, 54 syl 0,98 Jsb (V¥ o], Ke 5 s like)
0,99 ‘g_;l""s Wlale ‘5|Lo) é’aﬁ.a )LQ‘? B QS’Q 9 LYl u)}.oc\a uo)l.u 9 Loo @La) S ub...u.b &5) B W

e by Sl (pen Sz 5 SIS0 el 5 oS gemesS s el slagsel 5 Al g o p 5 Sas
O ooy ks olfigl Seis bl dalllassjge ddlaie pSes ol sl s T ess gy 3l o0 Ol

sl anals oo jlade 6ol Lt Jlo Jsb 5o Wl se a5 () Jgoz) Sl e oo YV -

axdllios ygo ddbaino jo (G375 9 Jadd o o g S i 1(1) g0

B a2, ‘
3 b l\\ bA] n > s
T B SR T R T T T
= & 2 x> & s+ a X : i :
T - < r : > T = = = v b - %
r . = o o a i . r N - o < :
- 94— fe] g 9— 3 » — — > ‘g)
by
- 3+ a o > < > > > > < 3 - ¥ 3
L R
Oy 5y Judexi
S 355 e Sy )y ol 3 45 el Sl i bl ol 3 iz Jsie sl s, 5 52
009 lolne ¢y yu (Ko 5l oolainl b g 05 oo 0ol o5l svesls Gloy s 5 (V) alasly Bolae Lol
g e syl ao,0 0 520 bl Zalaw o T ol
Y=a+ bX (\)

b gcobsnca S0 gl wlie 2 Lole b Jlo s pley X plasane piie Y ooadoly alaly yo
GOgre Wg) cowed (O Sode Djgo 50 5 (Jo Leesls Wy, WSl (e et Cadle axly lwl (9w S,
(Delbouri et al., 2010) 54 sale=
JIS— e 33051

Loy W2l 9051 ol ol oboolitl ailiog, o0 5 conldl yolic Wy, s gly JIsS—ire 3051 5|
5 s Sloj s S H0 bosls ag; 4L VAVE Jle o Kendall vy s g 451,) V4FQ JLs ;0 Mann
Sloggesl plo wilen 285 5 Sl omlitlsn Glojle 4250500 lals ploa 1o Gy, ool 2ol g
" GrSrendl Jao 250, i see 1 Calgiyd g eog S g ko (558 dmlie sl 3031 nl s )le]
3)) Sy (B Sy 5 Sl odls 6y 0 g, S99 pas 5 (09 (olal (s sl al Jre 28 anled
Sl oe Loosls (g ;0 W) 925 2 S Gro 258

sl 25 2rs 4 g3 ol oslel dnslore 150

a5l a5 S el zldal 5 cdle b Jleel 5 %0050 b loalive 55 1y S garaslne il

S = YR Xkt Sgn(x; — xx) M)

VF. . QLMA) AR \Al?/p-ér’ 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

ol T Tl slasibobe

(F ayl) Loy 55 codle @b il pm ol Ko ol sloosls c5 5 a0 X 9 Xj g laaline slas N ol o as
1390 o0 demlons
+1if (xj —xx) >0 )
Sgn(s) = § 01f (xj —x) =0
-1 if(xj —xk) <0

n>10 ;3

n(n-1)(2n+5)-%;2, t; (-1 (2t -1 (2t;+5)
Var = 5 ™
n<10 s

18
t g sl 5,1, sols SO sl JBlas 4 slas s olaxs Byae M (slodalice slassls slaws N ] yo oS

ibioe Ol G951k sleosls B e
(F) 5 Lalsy 51 (SO SeS 4 Z g3l o jlel 2]yl -2

1 S-1 .
= ifS>0

Z=| o ifS=0 *)
Ws%l(s) ifS<0

A () ably oS 058 0 855 (Fy50 55 ho ()8 deosls gy wgy 8L sl a8 )bgs (ge3] Ko 0
S 3gd o0 adpdy S B8 e HlEn (V) ) ST astes Bolai baosls 5 o)l 352y (og) (S BL
S,l5 Ky, 399 o Yo

|Z| < Za v)

9o &5 ‘: arg b sl syl sine gl 5o o bl Jlog qussi ol Z 5 (s)logire gl @ (] 50 a5
ey oo plodl 4 ds 0 Y 5 0 (gl s s (sl g5l ol Y&"-""’ Ll saboslazuwl % 3lenge;] o)ls asals
b jo sl oV L plpas oY gyl pe s glpg /PO L plp oy B (g lo e s gl A e
(Yinetal, 2015) a5k oo VIO s EVAF il i & Za oo w000 A9 5 0059 40 plivald
o (9031

35S o 0y Sy G S Slaslice o Solas Jdow 1 g conl alasl )l (VAFA) Sen Lawgs gel oyl
w2, (Bouza-Deano et al., 2008) el oslazwl B  oi>l,a ooied sloosls 5425 pl5n (g5l oyl cpizan
P 0y Mok b S 28 Gindy )l Vs baools (g y3 wigy 058 5 (g (ol p Gsesl cal Sae
Dglid g (o (0 (lp dilos cod e p by, Gl el el Wmools (Gloj (g 0 W) 3929 2 I i
25 Do3ot o O3e3l Al (g, sl ilize liabol galan (0 eneliensdy card (g lolins 8)50 53 (135
]

(A) adal, 3loolawl b lodalive 0ols Ciz 1o (s cuds duwle (A
Xt—Xs
t-s

Qmed = M)

\F. . uLo.w‘c)/Y‘\ s.\l.>/w.e{’ 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

S0l 3l 3 95 5013 Sla g 5 31 0! i Lmabr 33 360w 30T 0399 (3O O gaki Wig 5 Jukoxs

Jlesl bl S Gloj 5lams Slej axls So TS 5T by o (sloamline slaosls s 4 XS g Xt ] jo a5
sdddmmle slacad 51 Slojy (g pm B N=N*(N-1)/2 ools N ljl & slovalie sols i 90,0 gl (A) alayl,
SSoko Qmed cute ke .ol o oo 4 (QMed) g, bascods Sloj s N ails dloms 5l a5 545 o Jool>
sl Wigy 509 Jo3 o O (e e 5 391 g39x0

() adayly leolatnl b ool 0550 slaiel Zalaw ;o Ca il )l aloes (o

Cy = Z1—§ * \/Var(s) V)
el 3 jlailinl Jlo s 20595 o)l Z g il ylg Var (s) o)1 yo a8
(Vo) by, SaS a4 ol 9 YU slasel sgas 4wl (2

_ N+C,

"= ()
N-C

MZ = 2 a

cod lade Ha liebl dga> awle lp el Jgl 0,8 sadawle slacad slaws N Ty oS
@ et O ol 9 Y dgu> (A) abal; 3ok a0 52 il g oud G e N B 5l sl polie coadanlox
gy bl alilas sgzg 00l ganad e ol el (M2 +1) 5 el MT o)l aziliz 0yl oo o
Slazel s9am (33,5 (9031 ey (ol (aled Al o 09800 et S o0 Ot |y Gy 5 Y 959 45 Lacd ool
oo el (M2 +1) 5 cyael ML () +) byl Lansgi odbdinslins (sl s 51 45 o 5ol ansl o dbidasla
25 osBadndy Sho ()8 S )8 eadigl Sl il 90 G Aels (3 Sho Sas 45 )90 ,0 sl e gl ]
Dygo il gt 50 Al S 0adazd TS 4y olasel o )3 (guls; WS e plgigel se3] 9550 Sloj (s
Hejametal., ) ols ;jso3l 0,90 slaiel mlaws ;o (5 lobine &gy Sloj (6w a5 S8 pdy le5 o0 5 00l o) oo B8
Sy G 5o bools a5l ool iy, et sloygesl plo 4y Cas caboolaiul sloiyge;l <o e (2008
@loesls sl yga5l ol 5l Blasion (ol iz d5zs Jodo 4 &5 el lnjie Hladie il LA 50 g0
049y o=l Llie Koo 5ol e Lol mje LB o eoesls aS s (55L5 5 5,5 eolatwl 5 Kex sl
(Turgay & Ercan, 2005) el Slaoj gy sbosls ;0 04 >50 oz polas 5l g, ol 02 (6 pdn 3!

Sloolainl b (Sisendsm o po (5 M0 cxe Hhaisl o Jdow 1 L8 Sy slas pw (slod ol cpol> adlllas o
» el JlSies 50 s Gl il Gl R 181e 5 laoee jo Limtest aswy jo dwtest  ausly s y90 9,
20,5 oolaiwl (SPI) saus lasbiwl 3L asls 5l oo 59,

SoBS93 (ynS
oy s o Lmtest a0 dwWtest  jausly o ys0 s, 5l ooliinl b Siaendss oo (5l gro @l
(Y JK8) o cws Rl58

VF. . QLMA) AR \Al?/p-ér’ 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

ol T Tl slasibobe

ACF

02 08 1.0

-0.2

aYlw (98 (ACF) (Swmodd 95 o pd coanri (V) IS0

2 Sllo Ol puds wig

OLts Gl (0 o] dilale (gl (e Sy Jelod Sl 5 o 5 SIS (0 (5l bU sloges] b
O 6 loline duoyo 4o Lads g Cawl HLuSS ded ;0 Wig, g dliwd m A O)lge Lics ;0 layge;] L as ol

55, Joe Sgliie oS5
Slp OYAFAY5F) g ol 030 30 (IM)gmm 55y Jkoxi g (ceis S 9 Q) Gy (D) JIAS (30 slagygosl lis (V) Jgur
alog, 0

S Im z Q 0598
-0.00333 8.02¢-06 -4.45550™" -0.00001"" 29
-0.00333 3.24e-05 " -4.20590" -0.00003™" o135 50
-0.00350 0.00013 ™ -4.52000™" -0.00001"™" %,
-0.00336 0.000171 " -4.20660™" -0.00003™" ols 5
-0.00410 0.0465 -2.93710" -0.00331™ gt S
-0.00367 0.30900 -1.79900 -0.07202" 093959
-0.00367 0.0710" -1.78830 -0.07373" RCEW
-0.00414 0.17800 -2.44920" -0.01432™ ool
-0.00138 0.64800 -1.49590 -0.13470 o
-0.00271 0.15400 -2.52560" -0.01155™ 55
-0.00218 0.0384 ™ -2.59130" -0.00956"" ol
-0.00290 0.00234 -3.75020"" -0.00018™" Reo
-0.00433 0.00056"" -3.57680"" -0.00035™" FEN
-0.00343 7.53e-06 " -4.50890™" -0.00001"" bl
0.00414 0.0352 -2.44920" -0.01432™ e
-0.00420 0.0375 ™ -2.50430" -0.01227™ RACIy
-0.00294 0.0356 -2.81840™ -0.00483™" b
-0.00488 0.00710 ™ -2.93710" -0.00331™" sbyo 0590
-0.00300 1.88e-05 " -4,55330™" -0.00001"™" S 099

\F. . uLo.w.c) AR »\l?/fv.e{’ 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

S50l 3l g 55503l Sl 5 31 0L b b (52 368w 35T 055 (38 Dl g g Jukond

bl 0555 Sl (M) 5085 Sl 5 (e S 5 Q) oo (2) SIS (0 slagyses] @l (V) Jgaz 5o
Olaeb! ok ;o oo Lol ! (5 oline sl ool Los 5 3, o0 lp b (255 oKl jo VYRS YES
S gy g (@Yl g SUiS g 5 0,90 (had ilale) oo a5 sl Ll ol olesl ws s 99 590 A
ool il caol38l asg ) Les g wlazisls

st il oaiasylis a5 ls 13 g loline +0 ) ax o aalS W, il con e Sis b g ok
—ally e Wy, ailale g Jlad @Vle oo a5 (WYAY) Lo 5 soumme @i b aS all o lagyley o) jo o0
e o> glaoks ;o ol Slstren canl 039y saie Wig, AVl 50 a5 (Y- VY) Acharya g Gautam gl ¢ ol
sols ;o cwl aiils baole Koo 4y Cond |y Cdl ity 5 a5 Csl 00 (90 Sl cpyiion je b g Sl ge
Wlale wbie ;o (VYA) LK 5 L ,SLE b b aS cans Jlobne (Jg 00 calS g, (60 5 didul (01305,
Sole 4 Cand jieS Jg .00 Slgten siine cialS Wiy, glylo (autl 5 cpoge «60) Jlo sloole (5 5,0 5
OYA) e 5 L ,SLE bl b cosl oads o3l cpl jo Lo 2ul38l 5 (Sai,b ials) JlSis J.ul.v Cos 0,8
el ooloz ) Hliwsli slaoks jo oo talS Kgy (pyeS ez 9l Slgen

b o o yges! s 0 Loo Lol s lolins Gy el ails sralS wgy (o)l aS wisls lias o 90 ;] do
Cowl ol 3p )8 ol 5 ile ax )0 VB a4 Soop Jle YV ol jo g cnl anils iuli8l wig, (s loliae ws s 49
(Y Jgo=)

L 6l OFAFNYFP) bl 0595 50 (IM)ygmms )y Jedoxd 9 (e S 9 Q) coaw (D) JINS (30 s yg03T g lid «(F) Jouur

Lo g
S Im Z Q ol
-0.60000 0.47960 -0.71364 -0.47540 o
0.05229778 4.69e-05 """ 3.9772" 6.974e-05"" Lo

el oalasl )l (F) 5 (F) «(Y) o 5o o jloges & gods Ol poss ol

0/45
0/4
0/35
0/3
0/25
0/2
0/15
0/1
0/05

0P (ol omges K gey)

3L o] 50 (20 Ol i Wiy (V) Sl

o3kl 5o a5 ke il 00gy LtalS wilBog, oo Dlpad gy Al Y o5l jo as ol las (V) S8 b
SalS CaSa e NYD @ caSoye /YO 5l o ol 00 ST zalS wilsag, Of caSeyie /Y a4 Soop

VF. . QL““‘AJ AR Al?/p-ﬁ) 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

Gl T zshw sladibolu

S 0 ) Gaoe TP ials a5 (VYA) o )Kae 5 SluS ol b il oo aoy0 £O 4 Sop aS ol ails
Ol (g yieg,0ue slaolKis! (YWAY) o )Ken 5 (goumme 5 ol azils p3] ano 0 (59,0 olSiusl o aYle
a0 | lpl st Jled laailssg; (00 Slis 25, a5 (VTAR) 093 (23 5 (owlie poo 5 (o205 Mg, 1) ploes
3 @ Plax s Gl a5 OF ) (LShe 5 ol @l b (Jy )lo (SlyFeen wisls (3155 (o5 2] ams
ol olpls oyls callas (VWAR) ol 8 ol o g Slhsws mlo bl Sladran wsls &1y ) oy Jlos
ool 039 anlllaes jge dilaie ;o Lo ial3l g 3L malS 8b cos oo cals W,

350

300

)\\//\\//\ Sy w

50

N
o
o

Al (oot

=
o

3l ol 53 (53l ol el i () S

10+) o3l Js! 51 a5 pkny el o0gs o2lS iyl Slyeis wg, Al ¥V o3l 4o a8 sls i (F) U5 mls

3o Hlas by g el 00 STay malS 5L i o YO 4 o3 (o oo VTYQ) Al ¥ 650 ).&TIS().';.A‘_Q.;.Q
ok g, (YY) Lee 5 Jow, zulo b aS cowsl alils jmals oj90 ol 10 do 0 VO 4 SGop )b ol

ok &S (WYAY) ) Kes 5 (6,508 s b pazmen )l Jladren s S0 5135 nalS 1) 0,8 g oS! (o
B, Slggan &5l Jloline wig, ol 5l a0 £7 ool Jg st o)l Jg3 Wiy,

25
24
v
N 23
£
c‘ 22
<
L
c 21
(74
20
19

3l o] )0 Lo Wl i Wigy :(8) S5

VEe v e IF) sl ogs 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

S50l 3l g 55503l Sl 5 31 0L b b (52 368w 35T 055 (38 Dl g g Jukond

o3b 3T o3L ol 51 aSs jskay el 009y ol 38l Lod ol oss aig, allus Y 03L 50 a5 ol )Lis () JSi gulis

Sga> Liali8las (VYAY) 0y o Wiz ,8 b b as wnl o0 Slay ol of )57 sl a> )0 V0 4 SGop alle Y

38 Bgy cpl o ls cllae wols aSl)l aeg ) axl o sl asg> v ;o aYlo hwgie sles ;o sae,0 Q
ol 09 lade s yiion o Slem Lawgie 4 Gl dxlllas 0,90 adlaio ;o Leo

(SPI) ouiss ylasitiw! (gL 2L

Sz o dahate ;3! gla Jlo (o aS slo las g ol j0 (SPI) sais Jasbisl )L asls ol
5 oYsS mls b as il 3 Jl iz (b o o0 wad Gals (Lo Wil oo a5 (F USS) ol 0050 2yl
oels g JlSis muldl 1) ooy ke Wy, o a5 (WWAR) 2shcpd 5 swbe e 5 (OVAF) o, San
aeegy) azlyo jupl adg> 10 OYAY) wpe 5 Lig 3 @l cizen 0yl (Slymean wisjsl coss 4y ol @Y
ol 00gs stalS wo 0 Ve e 4 5L awgie oS ols Las

SP124

5 oyl 55 aplo Y (SP1)ouissd sl iyl paslis :(8) JSci

2l Lol .l oaiplos! b (a5 o ol dog> 10 Led g ()b« 90 Ky, e Baal iagh ol

adl jzols (alale g  Lad wVlo) o wlie den ;o 00 a5 Cé 5 1) am opl (g5 oo (IS abas sdelcussa
daole 5o Lol ccnl 6)‘0'..1.!.«0 Qo yo 14 c.‘a.w)bj o.)yw ‘Su.JbL{ &5) U"‘ S 0,99 g Jj..a_e daole 3o R
..\35) olo & ) 45.1)514» o 0 Q- 9 YA 6JOL&M C.la.w Bl 6'5 Sl 009y ‘5.....@15 ..\.;5) JLA.AJ O 0,99 9 JS“”
SR Ja.wj.uo )9.lo<\.\ JL..J A\ 0,99 LJJ‘ 29 Sl @il w.a:lf ..\.;5) AAJUQAQ)}A aalaie B U’“’)L’ ol OOQ.’J )‘o‘sum
5 Sl L O jgoas by i )b b adhaie 0 a5 c8,5 i o o |y cpl b el andls palS e e o /A L
Lugie jobay g cul aiile Lasl38l wig,y axlllacs g 03L jo adlaie jo Les .l 48 55 & jg0 (5L £ 50 (5 pmets
ol Sl 5l aslaie a5 03,5 Ghas o e 1) cpl Wb ccsl oals 5p )8 oS ol s 0 VD 4 SGop o3l ol o
),“.»L Cot g Cowl iy S YL asdllaed g adhaie S ebay ol laisy slogg, 5 cul S g 6,8
soals) JlSes 5b oo oo el Wy, cnlpln (Y JSE) o)l Of Cuilsp g s St g (5 p0leS

VF. . QL"“‘A) AR Ab/p-ﬁ) 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11 ]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

Gl T zshw sladibolu

o8l sla el )b ).:.’L St (29 50 S92 ge Sl pess plpln sl Wiy ee (Les (iuli8h) oles Olposs 5 (5L
Cawdiymb (65,9laS 4 ool wljlus Wiy o 3l o Sl jo oo wad ials og aalys Lo (3,L pgas
‘5’1'.’.L“"’ SoS A.:‘ja‘s,o CRe S o c‘.\.wo).«.?o uT e S e uz’.‘]"l'“" S 0)‘5 M;GA fl;o‘ ,al;jll 9 f“"’“é )‘ as

51 20?0 51 60(]!0 520090 5240?0 5280?0
N
g % g
(=l =1
o o
L L
~ ~
el @
=] o
= =
2 2
N N
™ o
=] o
o | R=}
=] o
=} =]
o™~ o~
~ ~
el ©
Laia)
O ey Sy
o . o
Sl —— ay -S
s X
5 @) RS 5
gl
—
I -
007515 3 45 6
- S g sai Kilometers
— S g
T =1
T T T T T 8
512000 516000 520000 524000 528000 [

astllaos ygo diliive oyl (g 215 aiddis 1(Y) JSCi

631 Pl

Dl e (10,08 5 Sas SleMbl g Lol @l col s Ll 5 Gl sladlaie ol 5l allie B oy

&L

sloslatnl bz oo aildog, oo Olpess g5lu o (WVAY) (S iz g ol g Ls Sbu, o el (g 0 )
-aslolw dbu 'U‘")‘ )-:JJT 6:\.«0? JEIELNY ‘;AJ)L* Ay )y AYaq) ‘531)§ oL:.; ulo).l 8 9P “53‘)93*40 At

‘P Vo ¥Y ol Sl 090 ubl.’ )...ij C?""‘“’ s

VE- o iy 7Y Al ngd 09


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

S50l 3l g 55503l Sl 5 31 0L b b (52 368w 35T 055 (38 Dl g g Jukond

NeOYYY ) A Ll i Slidss
'43[5»)5) <29 L;JJ)L’ A_A‘M Xgy ey (\YaA) 69.0) T 9 »)‘JJ Lsml.w ‘2 00y LS")" T e 4ul))5l.w ¥
1Y o lad N0 ale ol T alie Sliios aloe TFPW-MK s, 5l ool b S5 0,5 adg> sl
P
azlyo jopl adg> sladilsog, by gy » Lo g ()L Sleds B L5l OYAY) ape o s Tligd 0
P Wy o)Lo.:«‘) A_:)Lalﬁ 9 k_)T 4.1.7:.41 44.99)‘
‘P \Y A ‘Y O)Lo...':.v Y? 0)50 (5'LJ|)D uLC)Uo‘ ‘5...&5)4
UD\A AY o)Lo..:;'.v A% 0,99 (_SJ_»..Jo Ja...?u» g_A‘J.JaLZA d.))%) (u,uj.})‘df J..\}u—‘ 0)57 HEL TS :UJUaA) ‘;b »
colliw] o b, oluss &g, Judos (VW) o cpms .5 SLd g e el ) (Sls A
02 VLYY o leds ol 09 o poe dsliimg . olsid wilBog, Cawd b g CavoYl

A 0y90 uul Copde g (gwdige. JIS-ole (650l LL gesl 5l eolatul b ohasile bl slaailssg,
o Y ol

loailog, (ool Dlyis wigy Jolos YY) (5500 0 5 ol o (olie oo oy 800, 0 o gz -

e VY Y o)l VY ol ol pl O gy ale . yloes !

2 @20 Ot (Gloj G (o ATAY) Ghagh o g (lle & o llale (Ao |00 ()l
VY X o)led Y 050 55sls,msST alome syl 5 (6 tell (gla b, 5l esliiul b a5 sl ddes
YYA

bl il o cilize (glapglts b JBlas o Slsis dig, sy VF ) oLSLe T 5 o sdlpe
02 V0 OF ojlad ol (s)lopuul (pwiige g pole 4,5

Ol plel slaailsg, (pal Sliess Wiy, Sl (VWA (255 (3 5 5 o) w0l i (olis e
YEA-YOV ¥ o )los YT ol Syl aloes sl ans a0 ol pl oy

14. Bnayan M., Mohammadian A. and Aizadeh A. (2010). On Climate Variability in North-East of Iran.

water and soil, 1: 118-131.

15. Bouza-Deano R., Ternero-Rodriguez M. and Fernandez-Espinosa A. (2008). Trend study and

assessment of surface water quality in the Ebro River (Spain). Hydrology. 361: 227-239.

16. Delbouri M., Afrasiab P. and Mirmadi R. (2010). Spatial temporal analysis of salinity and

R

AY

AY

groundwater depth (Case study of Mazandaran province). Irrigation and Drainage. 4 (3): 359-374.

17. Fujihara Y., Hosikawa K., Fujii H., Kotera A., Nagano T. and Yokoyama S. (2016). Analysis and

18.

19.

20.

21.
22.

attribution of trends in water levels in the Vietnamese Mekong Dealta. Hydrological Processes. 30:
835- 845.

Gautam M. R. and Acharya K. (2012). Streamflow trends in Nepal. Hydrological Sciences Journal.
57(2): 344-357

Hejam S., Khoshkhoo Y. and Shamsodin R. (2008). The process of heavy and annual rainfall
fluctuations in the Central Zone of Iran using non-parametric methods. Frequency Research.
40(64): 168-157.

Hood M. (2011). Increased flooding driven by climate change. African Network of Environmental
Journalists (ANEJ).

Mann H.B. (1945). Non-parametric tests against trend. Econometric, 13: 245-259.

Modaress R. and Sarhadi A. (2009). Rainfall trend analysis of Iran in the last half of the twentieth
century. Journal of geophysical Research. 114: 1-9.

VF. . QLMA) AR QJD/W 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.6.4
https://jircsa.ir/article-1-442-fa.html

[ Downloaded from jircsa.ir on 2026-07-11]

[ DOR: 20.1001.1.24235970.1400.9.4.6.4 ]

ol T Tl slasibobe

23. Rezai, P. and H. Abed. (2010). Survey Least Temperature Change Trend in Station Rasht Synoptic
with Accent on Glacial Period, Geography and Environmental Observations, 2: 39-48.

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

25. Turgay P. and K. Ercan. (2005). Trend Analysis in Turkish Precipitation data. Hydrological
processes published online in wileylnterscience (www.Interscience.wiley.com), 20:9.2011-2026.

26. Yin Y., Liu H., Yi X. and Liu W. (2015). Spatiotemporal variation and abrupt change analysis of
temperature from 1960 to 2012 in the Huang-Huai-Hai Plain, China. Advances in Meteorology. 12
p.

27. Zhang A., Zhe C., Wang S. and Yao Y. (2015). Analysis of streamflow variations in the Heihe River
Basin, northwest China: Trends, abrupt changes, driving factors and ecological influences. Journal
of Hydrology. 3: 106-124.

Trend analysis of discharge changes in the watershed of Nahrin Tabas Dam
watershed using parametric and non-parametric methods

Javad Chezgi**, Seyed Mohammad Tajbakhsh Fakhrabadi 2
1. Assistant Professor, Department of Range and Watershed Management, Faculty of Natural
Resources and Environment, University of Birjand, Iran.
2. Associate Professor, Department of Range and Watershed Management, Faculty of Natural
Resources and Environment, University of Birjand, Iran.
Received: 2022/02
Accepted: 2022/04

Abstract

The trend of river discharge changes in arid and semi-arid regions is mostly decreasing and this trend
can be influenced by climatic factors and rising temperatures in recent decades in these areas. This
reduction in discharge could have a significant impact on the water storage of the Nahrin Dam and
agriculture, industry and drinking water in Tabas City, which should be considered by experts. The aim of
this study was to determine the trend of discharge, precipitation and temperature in the watershed of
Nahrin Tabas Dam using Mann-Kendall method, Sen's slope and linear regression. After data
investigation and validation the data, the statistical period of 1987 - 2017 was selected. The results of all
methods showed that the discharge decreased in all scales of annually, seasonally, and monthly.
Precipitation has also decreased and in this 31-year period, it has annualy decreased by 0.8 mm, in
average. The temperature has been increasing and on average, it has warmed up to about 1.5 °C during
this period. The declining trend of river discharge has been due to climatic factors such as drought and
rising temperatures. So that, according to the standardized precipitation index (SPI), the region suffers
from severe drought in the last years. There is no water extraction for agriculture and industry above the
hydrometric station, and the land use of the region has not changed. Therefore, declining trend of river
discharge reduces the agriculture and other exploitations at the downstream of the Nahrin Tabas Dam,
which already exists.
Keyword: Discharge changes Trend, Linear regression, Nahrin Tabas dam, Mann-Kendall.
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