o999l uusE olidls
OB pgr Com § cbilis" 4 pid
059, 9 oot 0 ylosls (B3 0590

http://pec.gonbad.ac.ir

359590 axlliac) (ylwd o (bl S K> 40 Sgliaio ZU Slast b (US43 30 boly gy Wigy (owy 3
(80U Gl yoi

T ool y9y G0 3" S 85 53l s 7 (5 yue o

Dligios Lol (liwd,S Gl (rs wlio 5 (55,5l (g0l 5 Dl 35 50 il 5 o JSiz Sliios oy hoghy boliul
Olnl @i (55,9LaS gy 5 Ubise]
Slesbe s )bt 5 Sl jla bl (oas wulin 5 (55,9L5S G390l 5 Dlinios 35 10 (il ye g b JSom Slidios (idu «Ghmghy jlsls |
Olnl 08 saeds (65,98 g g Shjgel cliniow
ORl Ol (850518 o 5 (igel elidond plajl 95 @le 5 Lelfir ik e s JRor Sliniond (o gy JlLesils”
VEVAIYY i )b O Fe /) VY il 0

oduS>

P LS g1 50 ol (Lalis (sl g cml o515 SIS 0595 30 (5 k0 S Jmdze (r Fimten 3 (S cbgls iS50 Iy
Ol @52 Jlomlt) &by Gl ppmit (L S50 )0 Wglisto gl slal b by (LS50 Jlg5 gy (o y 2 axdllao () 51 Bud 39— 20
(OlowsS g ogly) (295 9 (pluws oo 9 (5 Hlw (S0l 9)) (Lot Lol )0 olliu g )l cadlllan (! 5121 (1 ol (GLws )5
W Cud g (5,050 )l (yLiS )0 9 w3 T Ll (353 Ver 1) Holdh diged wlalad ol gy 2 )0 ad QL] il (gl o o
(Y23 91N sladlw) Jlw 12 plwsli Bbl 50 ol sl Al Cdd ) (LS50 gl (LS50 gl Sz 65 9 5532 5b5 99)
JLew 98 53 g5 ey dams bl (612 Jlg5 loaS (339 (rSloo 310 Sl g (o) 2 ATy laaiinbs )3 (LS 53 (605,158 Cumdg
0303l @b . eoliwl Jgie Jlw 93 30 U gl sloainb 10 Jlg) soaS g lio g1y ¢yguS s 5 %0l)ly U 03T 51 g (Jlgie
30 .Gl 0929 415 Sxo BMS1IYA] 4 WWAA JLow 51 195 uS (yus g5 090 o8l g jlez jo a5 0ld ) LiS 9SSl g
e 00 lieo 2950 0 1Y 9 W ZU b Sl )0 oy B0 U (SauSCiis g (S oaSlis ju (53 s «(J193) 05k 9 (5 slw (soolily g
0 gl g laainb )0 0uuSis yuw LS50 (Bl 3l (p e ((louiS g pluw> yo) wald GlaolSiing) 5o 45 35 (ki b adly
b )0 e 4 Jlg5 oMl 81 (. yiin a5 010 pLiS 0395 Jle 19 BT (59 eRilee (o p B L CBld 3929 @ pe o V) g
29 Jlg5 (r i 9 9 oudliiin (o381 /Y'Y L) ogly 2o po ke & adiab g (i3l +/PY L) (5 )lw olliag) (o2 p0 o 1) U el
Bde g ()92 Glibos 35 505 39 o0 Sledmii (SRR 0 90 alllin 1O (K Srodg o e gl b ovalin (o ald
Ol 53 Jlg5 Mgy 9 (@2y0 %0 YO U gl ghaw b i 50) 33,5 55 pode bwgio U Sz 95 olml b i 50 p ouaSiis slaas L e

00,8 ol caxlllan o )90 adlain yo bl

ol gy o o o 515 Gl o cousSls yuw 50 U el gloasdS (Jlg; iy 1suls (slo0ly

L oliws,S olowl sla K ((VWAY « Bl counl doddio
Slooliiug) (n et 3 (So LS e YV ol O 51 i (g lna b STy (g, 4l sla JSix
(Sl bl Jolis bgl 4355 as a5 ol o 515 ddlate 3 eSO jlace,s Frojl i el 5 S yenlis
(\\“\V s‘nl)G)) Sl 0015 ‘_gl.> QP 5o ‘) J}"ﬁ 9 )‘9Q)LA 9 ‘5|o)_,)_->) Sl ‘5\)[_,) u_a—o.m‘ 6‘)“> é’)ﬁjjsl ).la)

m.haidari@areeo.ac.ir :_Jsius s ™

A



RULC RS TS

(R 3 (mye e 90 T gl jo (BS0 (SasSas
‘su).n).».o\f CL@a_uw)aijwub)oq_@)o
assls Hlas (W) o) es 5 )Lidly; aiald cnal i
oo, VY ()8 L) (B e 0 j009S ddlais jo aS
SuaSiis glils (( SuSlis Con diged Slakad LS o
Slol P do o b 5 widg gl as 0 B 5l iy
aladb 4 gloe wa b b lhwse SaSis bl o
sl g e oSa sl ) au (et al., 2008

g oSl 08 Lol Jlgy 2 (o) 42s)) 095 (o5

2ol 9 SYL o gy slylo sleosgs aS  wisls las
OhSKer 190 55la 0309 (6 yiitan yogS o (gllo ¢y
slo S o a5 wols les (Havrdova et al., 2017)
U e Gl Iy Ol « Sz 6500 H5—2S
ubl&o& 9 ..\_>9l.9 .0)‘3 )‘)3 Gm 9 0095 6[.:5;)45
as wols oyl g ol G 0l o) e sl K
9 P9, L (LSS Sz bl jo (LS )0 5095 5
elas ) a5 wisls oLas (Negro'n et al., 2009) ) Soa
Eo—b 3 GLS )0 a9 T pe 0055 0515 5 o o ]
5 599, iyl 5l I el sl )T sla S o wlél
Sas b im0 (Brouwers et al., 2013) ) Sea
CU JMH Llag e ‘SIL‘,:.;-l Jeloe @L%j)‘
L gleolliyg, a5 audl o slalmae K jo iz 0
sabLA gy o b epees slaaials YL 5L§.‘;)|
Wi 09> Blbl o 5l e 5 U sbay 4
sle Sz slagille (piege 51 (o bl Jl;

S5 9 e 0515 50 e e (nl 5 Casl o S5
b Jlob w515 (—agy axbis,) bk s yo Jlg)
boly Jlgs b dad e slo g yiion .ol ool cunlice
015 50 5 Sl 009y 35 oo o5 g (She o ST 2
ploul —idghy Ay (pl jo lws,S sl g s
03— rbl?u‘ 6“0”‘“5}“ )y u..:L.w‘).: ] sois
2 (s gl yhad g 20 mlais) LS 0 (o5 Slase i
Candl a4y dxgi Loyl 50 bl Jlgy ool Gol> cals
Sy gy 4l )0 bl Jlg; 08 g ca o
sl dliz ;o bl Jlg; candg oy poe 5 Jlois

4

Ol 5l (S bk oS s Jlss ol

5 gl i) Gl i ST Gl Ko 5| ans g0 SIS
ol s 2l e ozl bl Jlg; YA () Kan
2 Slnl ol (SaSas baay 550 sleailis § 555 o

e Ol OB 0 gl Sandy o OlFiee 55 ) ST
g bsl Jlgs (OYAF (el g g 00l) L) 0,5
SLaaisS 3 w1 oo AT 5 oaF (slo il ly
S8kee p g ojls U (b gl alS 5 (50
MSan 5 J559) ols e 1 (IS I ]
5 Lol Koo 5 2l phw calale (T
A bl 555 Jlys St (i 0357 5 i 0
Sodgs g Gy 5o Jlgy Dol anlie ate jo a5l
5l e )le a5 cwl ous ploul (goasie Sldlae S
Sga aS wisly L (WWAYF) aile,gy g ooly puu>
L el obwals JSo jo Lol oljasls L o as o OY
b ol g ablars Jlgs boway dredaad B S Sl o
Gl yl ails g yin SaSis 535 slezl
oalscdslas adlaie yo a5 wiols Hlas (WYWAY) ) Ken 4
55 slohs Ll ) jo (Sas Sy (i
oS i Ll ity sy b orline U i 5 g
Iy SouSis o yiion ol asls iz, 50 5 092>

3 5 L.,)-’“j..

as wisls 5Lad (YWA0) 3 bz g ool s aiiils
=Wl olib 5 g hd Dlib (S8 5l 6 i oo
Ao, SaSis Lol wisg oo SaSis o YL
OYAP) ol 5 ooz J5' 0B onps (5 ks ik
S b ol ) (FaSiS Glie o a5 Wil (Lt
9 e saials ;o) Cils 3925 (5,10 Sxe alayl ) aisls
L olisyo shd (e (Bib 5l (o9 i Jlg) 92
Ol L g ol 0ol 6yl s alayly  SuSis Golh
@l b Gl oz e (FauS iS5 Gl ol
Slad 0 waaSis Gl o olaws o iy aS ol lid
S99 5 b oaaline (yiien g yie gl ) YL (ke
W) lsl) Yl o35 aslais iz )0 JS 5l oo 0 O
Gyde> 9 8 Wog (SaSis  oMe gyl b ouSis
gl bl b b0 50 bl Jlgj oy (o) 2 4 (VTAY)
LI bl 3 abl e (b o sl Sz ) it
oL o olases AYAY L jo as wsols lid g auxslo
ST OFR) s & o) Sl b0 5 oSt

S o iion aS ol las bl conl atily (6 S i



1Fe) ylinno) g 30l o5 9 ot 0 5los (o0 0590 [ LS 099 Comny ) cblis 4y 15

D il ol Sl a0 VWA pSilas 5 (VFR4
g el 00 (VYA JLs j0 19 (glos o Sl ax 0
Syl 0t FEA s 1T sy ool Ll
5 5 ) oS, 93 ot el o alllae ) (sl
3 (OleasS 5 05l olStay) 99 (292 asld 5 (plw oo
ool 29 (V Jgu2) wias Obsl b i e
9 b @lio ool Ll )l5 )l g Slae sbaaussle
5 olles slrosgs o oliing, 50 el b 4d (5 05050

oty 59 9 (LeaS 5 pla oo (sloolSins)) I (y9

) Jaa.l; J‘B) [ 0)‘0 u)sj_.o cul.._wb; UL‘_"""
@5 5 b stz 5 ()0 gl s slaails
5 Sglite zlolel b boly olis )0 Jlg) wdy, (o) 2

sl (Hlews )5 bl o) b lw i sl K>

g, g 9lge
3 8k Qi o2 sl oz (gl sl sl
() Sy as ol liws Sl Gy Jla
VE Gl b gty a¥le Saiyl g len glos (Sl
OhKe 5 Bolo) cal jadis £o v g ol Jsles ax 0
s WWAA Jluw g0 wliilsn slrosls ulawly o (VWAA
VAV Jol—i VWA Jw slo il )b ko AR

Jlw 55 ks V- 0/0 2al8) 4w (Sl yienkes

axlllan 8590 ddlain j0 wliblen oyl )b —Y Jguo

WA 4 YA e asys ITAR Jlo YA Jle olislgn clo ol
-\ YIey Y/ ¥ (Celos 5 3b) ol ey e Silie
F SOVIA \Zatks (Ul 3 yioskoo) 4L )b £samme
YA A¥ W s 55 Sk bolan slags, slaws
v 4 B+ 10 (0039) (s Ctgby YL oSl
+1Y VY A o ;0 S 50,5 oy Lol jon (slajg, olass
o VEY \Y/A (o Zeilo) oo (Sl
+) YIVY Yi£a (Celo p e b b)) e ol ey
5 YNV VALY (Jlo 50 Zonkio) AVl pu5es gomme
46°ULI)"I') 46°31‘|'0"|€ 47°0l'0"|': 47"3?‘0"}:\ JS"OJ'U"E
7 z
Laal
A Lwav e w q--);‘,g 4
§ -‘6°U!0"l': -lb°3l’l'0"|‘l 47“0"0"[‘: 47“36'0"[ 48°(ll'0"|': g:

s 55yl 52 Jlonds iy ¢yl ye 30 4l 390 ol ey Corign -1 S

VQ



RULC RS TS

OS50 gy Cong cud 4y pladl g wus S aloul 1¥A]
-V el Iy leail o (Jls; akeb @y 50) bk
¥ SaSi as ls liss -Y el el i
Lotso-Fa0opd b Sas s gl s
Jol8 Gl )s -0 g ooy 00 5l iy SuS—is
VWAA) JLw o 0 e 0 o a0 cplplo . diog ouuSis
byl ol sl O L) o) Jlg; aF S (OY44

Syl U ogasl 5 dmosls (05 gl 4y azgs
9 o eolazl (w‘s oold aws 99 MLM) UM&L”
&.le.ﬁ.a.ﬂ JLMJ 50 )\) °lf—‘:*%5) AS.! ).) J‘j) ‘_gl.b..\s ).H.u

Jg5 slaS sl yis aalsl 1o 9 (¥ Jgaz) o acuslie
Sloe Jlw 90 10 zb phaw da b ;o 0 ol8ingy ;2 )0
(V' Jg92) &b (o) 2 5o

et

Ol s Gy WS a5 0ls s eSSy oyg0;]
9 Pl e cogh (Sl glaoliding; ;5 Jlg; slaas
T (Pl Jw 90 50 5 alflax o8 ing) 2 ,0) Hleass

Sl o giae (o0 A1 liebl o ) GJLJ S

(&) w030 B0 b gl FuusSiss 3 () (FouSis o 511 () Wl (ol 55 digod =¥ JSb

\A!

35t Sspton Q)T ) Jlgs 5 (FaSis s 4 iblie o
WBlingy ,» ;0 ol bl ool 9 (5 )l sleolSiyg))
Voo olaw) ad el diges axkad 0,5 coly 4 pladl
Jlsy St Gl sl Sl jge Gl )0 g (St o3 s
o 50 MY JLw jo aba b ol bels iz
C (Ve B e9) (6380 Lt & pladl oS,
9 S5 8 5 (5,0 AT (30 5 oLl Coadge
b s Sl g Pl 4y azgi b gl Sass
A o b0 aas i ol daope e FY-YIEFP) s 5o
VA-/2) VY c(VF-A/A9) VY «(V-Y/9) O ol adils
-¥4/99) FO (Y--¥4/99) YO (Y--Y4/49) YO (V¥
(tsyoyio PA-5+/20) 5O 5 (B+-0+/A1)DD «¥F-
Jl Gl 5o dazme (53 le] o (G

Jlsy slaas) Lok Jlgy (mals' b (l Bl (o) 2 612

9 =5 osliiwl bsly Jlg; slaaS (3359 (eSles 51 (Losk:

e Jlo 99 9 26 gl sloaiils )0 Lol Jlg; s

33,5 dloe g (o adlllan 350 olSag) Jloz 50

Lo jo Leosls Jodoigdy im0 (o0-F 4 o-F JLS_i)
& plsl SPSS 20 15816 55



1Fe) ylinno) g 30l o5 9 ot 0 5los (o0 0590 [ LS 099 Comny ) cblis 4y 15

(¥A2 4 1YAA) (Jlgse Jl 30 50 olKlugy ;2 1 Jlg5 sLoaS BB (091 JIo simo (om) 3 Sz y3muS g 903T lid - Jgur

SIS sme Z s Ll (Bl gy) colu pb aels

e -0/ f (SaSis o 9 Jlgs sl Sl @F
ofe e o ®E —F/0AY (aald) leass

e o _0/-34 (S aSis s 5 g3 slo) osls Sl
oo e o EE -Y/IAYY (22ls) plus 5o

oy A9 lebl mhw o o cee BT
@ IVAA) Jlgxo Jlo 30 50 U gl a2 53 Jlg5 slaaS GO (391 10 So (o) 2 S (ygS Uy g (903 gl -Y Jgux

(vaa
(grosie) b2 )0 gl mhaw gloails

65 55 45 35 25 17 11 5
SVIVYY -VIPYY SNYY Y e -FIVEY XI5 $ -fIfvy -F/Aq4 Zoll 3,90 ailaie
o[ AYTS Jyey s o[+ AYTS R fe s ot fe s ot fe s ot fe s ot S e anlllas
SVIVYY -VIPYY SVEVE Ve -YIAYA SVIEVE SVEVE YYYS Z oLl S
<[+ AYTS AR SRRV AT-\ ALY\ N ALY DY R AT ALY ATA ALV [ Sl sre

- - e SN -YIYY$ -YIYY$ N[ SVIVYY Z o)Ll plac oo

- - Veeo ™ awaY ™ Ye® YO WY LAY ol e
e feee AR SVEVE YYYS SRR =YIAYA -Y/fF4 Z o)Ll osh
R Y R Y\ A N ALY AT\ LRV LS i o/ T8 ERY SRV | PSSy

- - - - e S\ENE VAR YN $Y Z oLl oleass

- - - - \TERRLRY AP\ ALY RS ds SRR S &8 s

o, A8 lebsl o 43 o cime BB ** 100,000 licebl mlan jo o sime WS (jlo e ue™

L R i
B (1 2l phos e 100%
Al - ::: m (g__,—j)@ J\jj) aj.'% :83) I P
3 :& B (st 215 G- 0% L
PR : o |
g e i 2 s0% |
) ] & 40% BN
- o 30% oy
¢ = & Son Flia
) o 10% |
d AR VY Yo ra ¥a aa 7o 0%
(& fe) g8 gl ¢ " \\EEP :) Zb ;:L ;zﬁ;') o e
(w253 g Sland LS ay) anlllans jg0 0l g sl (&30 y0) gU gl GlLb jo (LS yo STy -F S
Sy90 50 (V¥ Jgaz) il jlo cxe &bl ksl &0 e b o e o Glads g S selliyg, Lo
ledads o Gl o i don a S s S0 3 plas oo Wolling, ;o Lol wils STy, #U adas
A oadlive aoyeyie VY g £O ZU mlaw oy YO 9 FO 2U mhaws sloas U o 5 4y lonss
Loz il o iy as ol i gl asle sy
SITA G IV Jw jlany0 00 b Sa S 0ol s (Sl olBingy 4o a5 ol lid bl
S o saalie moye e YO 9 V) 20 daws sloasls b glasl 0 VYA 4\ VAN L 5l Wl s
sle Hlas Jlgs saS 539 (el aslis ol (z-F Ogey g (AHF L SCn) oLl 5Ll YO 5 VY zUs
PO 9 W) 2l o sloaa b jo gy (il o iy oS ou S ) Jlgy sloas M suiSadl eSSy
(o-F JS8) al camlie iolidl /P 4+ /PY L o YO 90 zb s il jo (doy0 00 b SaSis

\Al



RULC RS TS

B (1398) sasia o [ (1399) s ju B oSl jou JUA 2 () ) 2 2

¥
3
§
P

: Oz

¥

(pay0 yo) b o 4 b
Sl 3

©)

39 (9) Jlg3 oS (539 (mRilo yuaii 9 () duo 0 B0 U Suusi

1(1398) plbw 2 )2 {@(1399) pliw Jlis )2 (Al Y2 2 (8IS 2 0

h [ Yy
e
3.
Fa
T
: " M o va ¥a a8 58
(&20n ) gl 42ih
(W
m (1398) 2= 0 50 U Sasia
e i B(1399) 2= 3 50 U Sasia
@ e 50 B easit pli g Sl 3 e 2
Yook
va L
Y [
ook
Al F q—
- 7
5 I ?
a Ny 1y Yo o s " .

@
5 () 0SS g () Wl (3L 50 (5l ki o yo —F S

Sl Jlw 90 50 (S 5lw ol g,

| ERSVEN N PN T I

bl 2
= a
o >
Yo >
Y. 5
=
a2, i
1 .
Ve o 2
’j .
i -
S AR AR Yo Yo ¥o

(& ) ghghe stk

(@)

n (1398) P LN o | (1399) alle a0 @ Al R 0 IalS aea

Yau A A
19

o

Sloo Jw 90 30 (plue o) Jlods vl ol gy 0 U mhaw wlib jo Wllw (LS50 b judi wuoy0 -0 JC&

9 OM )_..J) J‘s) 6[.&:..\5 O )‘ésl.bo J)’L»?‘
VWl @zl phas Glab )5 (a0 00 U SaSis
e QL350 3590 50 (V) Jguz) Sl @oye e YO 4
saalb o Jlee Jlo 9o 50 Oial3el o iy ea S
)l (o-F JS....:) A evaline Zoyoyw A% 9 Yo CL’ C.la...»
Loz Gl o psg as o i mls )b

PIVA LIV s jlas,0 00 b (SaSes

(o 9als) plo s o8 5o aS ol oLt gl
YA G IV Ll Wl sy malS o i
5o oanl e pyyeyie 0 5 )V b mla s cloai b
ool i 5IYD 5 VY gloail o Jlg; sloas Dl

(Y Jgo) el Sl sine
Jlos slyls o8 ing)) osl ollingy ,o a5 ols Hlis zls
99 ,0) pllw Gl y0 (RalS op don ((pgi akels jo
&y VO 90 gighw gloail o (Jlgte Jlow

vy



1Fe) ylinno) g 30l o5 9 ot 0 5los (o0 0590 [ LS 099 Comny ) cblis 4y 15

B (1398) sx582 pu [ (1399) oS j FoaSdid po IR )3 (Sl A1 da 0 398) Al 55 0 @(1399) A i Al 8 0 falS 2 g

Ak

A+ 1A'
A\l
A
£
(@)
WATIA S WS S B (1398) 2= 2 50 1 Sasiia
A\F
‘ . [1(1399) 2= »» 50 5 Susia
a3 B0 U sasila U8 0 Sl B aa o
AR
& N 7 R
; .
fag §
1 s s Yo . . - -
\ \ a AR AR Yo ¥a ¥a faYa) ¢d
¥o " 1 Yo o o o] 73 . .
e e

(g fo) gl gl 22l
() @
29 () J1g) auS (39 (Rilae juti 9 (F) w0y B¢ U (FauSllis (@) 00l o () @Il (LS 50 (6 il s y0 -7 IS
Sloo Jlw 9 50 05l oliyg,

A Jlo 5l s iy alS o i (g Sty o oualive gyayio B 5 V) 2l b slodinls
L) @y V) 50zl g sloail 0 1741 o o3 lasS” (539 (el Sl yeess (o) 2 S (27
lss slaaS’ ks 5 ot osalics (s o YYIV 5 VFIO ot l 1o g5 sl il o iy o ol L
Jsoz) Sl s aine 6ol ,a5 51 V) 50 (glaids 4o (Gl IYA) goporio YO o (I¥Y L) 0 21 sla s
(F (-7 JSK8) o eamlice

aaly) HleasS olliyg, jo a8 ols las s

W oS s LA ) ) 1 sy m (1398) allw s 50 7 (1399) albs U 0 pg allw IS 3 (S8lS 2
“3
¥ = YW r
va - i
A -
v =
-
Ya Lo Av H
a2 4
1! I
Ty 3
= ¥. H
y <
d . ; - . ' |

) AR A Ya Ags)

(<) (Al
Jo 35 35 (piS) (gir walis olRita g 50 ZU g Slinb 55 (0) 0uuSins yaw 5 () Wl 1 53 (SLb padd oy —¥ JSid
e

V¥



RULC RS TS

g o 515 i ol ) S i S ol
St Qs S ol 5o g el 0oy (o
He 5l (S 05Bo0 ovalide (iS50 (SaSiS
oB—iag) sz ;o AR Jlow jo 50 lgy (bl

ol 4 lgee |y (aalls g Jls5 leodss) Giogsy 9,50
olidl aw¥ls Glen sloo 1 Sloe iulidl ¥l y5es
s Cugby (ol Ll 99,5 L olan slajg, olass
a5 lies wls o ¥l Sl als g a¥lw
WAA Jlo & coas VWA Lo o slsn g ol Lyl
el 00 )JJ.:

YWWAA Jlo 5o d(Jlos aall) plus je oBiyg, 4o
59 9 pdlew (G0 Ve v ) oud bl iz o seles
obs e 5l w1V Ll jo (S isg (SaSas
Ol )0 Lals o iy g Wad (SauSis sl o
@@Qupow,ﬂw@%uw,@u
9 VY b mhw dals jo gy s a5 ol LAS Bados
(Floms aalls 0095 o cplply 09 o sime & 0,00 YO
b oo dab jo ou Sl s Lz o iol3dl o ity
ST VRIPP SRV (S| JRLNON- S SR Vo] LR It JF SRV fA
aals oSBT OYA0) 3 iz 5 00l e 5 (VYD)
gl alab) olal olad jo iz o soled jo Jlg; 4S5
GL"’ 9 Q)L) S99 (o ).:‘)J)EB uLa.Ja 9 uu_NJjJ
Sy90 ddlaie yo plpli wales oo anli bl 3ubod
) ol eled jo boly SouS_is s asllas
SNL Gals g ab ssal v (pllow JolS slaosgs
RVRUA NUVEIWISUE I Jtor] 11- [P PV Sy PR - [ ] e
Sosgs yo o (i )o Jlg) drwgd) (SaSis
W0 ,8 (HleadS g plus 1) walls

Dol (p i (o9 Jlsy) esh ol —iug, 5o
oddl_iwe ‘5”)'9)'“"& 9 Yo GL(M\A.JQ )o p.ll_m QL'LD.-)Q
g 0a Sl Lo ioli8l o i blde o w8
VW V0 gl mhaws sloasds 0 am 0 00 b SoSis
008 Wl 9SSy gej] Bl 3929 @ 0550
u;r_m...» as sl ul—m&.ﬁ ‘_Jlﬁ)‘ (_ng.xS ‘52)’5 u..i'l...a ).....u
Cils S92 ryo e YO 5 0 ik yo Jlg; alisl

4

G Ao g Sy
Sledlbl ¢ Jlg; Dlib jo (LS )0 Slyess 5 3o, (o) 2
IR b @lie lpae LB po guie 5l (eSS
S 45 0,5 s i ol s gladaidl aes e
5T e 4 VPR L 5l o8 s, o slaas
gy ez 2 50 5 (V Jgu) ol o sine (o]
sleaib o & Jlg) ol sleail 5l GBS )0 s
et et 53 gy SV

Ot (Sl o82u5)) (Jlos Jlg; 0095 5
T 50 gl gl otk ;s L i, als
O3 alil (o ity Jlie ) 9 0t osalive @0 ke
EBlo 0929 goyeyie VWV gl o adl 50 00 Sis s
Wy B b SauS s L iz 0 08 9)50 0
&y YO 9 W) gl o slaadils jo (2l on i
093 o giae 0050l (y5aSTg (905l 9 9 pl
M D sloaib o Jlg; clons ol i s DS
SB0S 5o S5 dlie Sl gy e YO 5 YO Y
Ol Bl (it a5 0l s (o-F SCs) Iy
I PV L) e ie W) gl a4k y0 Jl;
Ot Sk oBas; o cnlply wd evalin (JIs)
VY olads 0 (Vg Vodad) Jlg) o 4y Ly 0
s b b0 5 o oonliie mpeyio YO 5 VY ams
9 0dSaS o 020 Ll Bl in i gt b oS 26
OhSe g aea! ol vl o o oz slo 1) Jlgg
O g ,L_udlys o (VYWAY) (5 00> 5 28 (1 VAY)
b gie olal b oylis o a8 ax sl oS (1149)
P 3 i (o5 g bgie g5k Clib) S8
aledon dnl Sl Buiow gl oS s Lol 1o
9 030 (VTAF) (poblayg g 00lj i ()b ]
Ss s (1TA8) ), Kes 5 oo J5 (1 T0) L5 i
a8 wils oSG (Voelker et al., 2008) Ko o
b b 9 SVL s plp L5 LSS50 )3 Lol Jlg;
Sglaie jo Glgi ooy WS e Ll yiin (5S )5
o519 Qs S il )5 (IKx slaosys o
33 e BlS Somd (9 9 Sle 5Ty b (Lot
e 5 Olsz Siasls JLSlo b slaosgs ol agh
s 53 S s ol ] 45 028 5 18 alllas 5,00
el 0ol Sl STy 4 S Jlo 05T 55
15 bsly 5l s Jlss o aalllae oyl gl Gelol 4



1Fe) ylinno) g 30l o5 9 ot 0 5los (o0 0590 [ LS 099 Comny ) cblis 4y 15

slo s oogi ez Jlgy oS 539 anlio gl
W gl s adib )5 s a4 Jlgy GlBl G yiten oS
I 4.0.».‘0 ‘(U'“"'")S‘ -7y L\.) ‘;)Lw olLAMJB) Gu)ﬁ)m
oo B a4l (Gl B Y7 L) (Sl (ompe e
SIYY L) ool muyeyie O addo g (Laal38l < /YF L) Hleass
5 2o diald ;o Jlgg cp iion g 0l cdalie iol5dl
(-7 g 0% J o) o cval i Jlg; seliaivg,
ol iy, yo a5 ol i, Sl> dsllas slaassl
o VY 5 0) oS gykd wlad s s @l o i
Do (p i g Wog bob Jlgj (e 50 i (e
Lly a2 )0 Bl 0925 9i> laaisls ;o lgs
Jls; » Brouwers et al., 2013) ,LSea ¢ 99,5
e Sod cde s ls A.SL e akals jo iy
$ipl s @ Gl |y @i asels yo (iS50 I
o OS50 3,05 5 oo a3l g asals (pl i
ol ¥l o (]33 YA Jl o 8,k 5Tl
L o\).a.b ‘_;L:o)’” Slaws uwl)sl @Yl 6‘5’“ b u,‘.i:b.a
Sk el g AVl s Cosb ) malS L 505
BRNRUY- ol bl s a8 lioren wcils 095 YL
ool 0ads Fau VWA Jlo 4 s Y799 Lo
Sod o s aS ol i aslllae IS glaazdl
olab o (ZUsw 0 00 b SosSis 5 SouSis )
5.&40;0ML_MM‘5:))A)*A\V5\\ A CL\@L.»
sl b gl e 5o (Bib slapls )18 (SasSas
L hgio ojladl L Lm0 5l S o] (G5 0nSiles
3 030 Ulsy g wals eogi jo IS j0 .cel Z6 S8
o Jlos 5 (SaSaS e sl 5,k8 Bk i
Dgy oy mS>eS ol b Lz o ca i pl (S
J19) 9 (SaSAS o 253 Sloodgi iy Cu e Sz
olasl b Lz 50 5y 09 oo Slpaiiny cdalllaos g0 ddlais o
Sl 55 8 0 ety L g L oS s
ol 5 90,5 35 pee goyeyie VO 5l a8 gl w0
5 SR 990 adhaie boly (bS50 Jlg) Cunidg pots

b daslsl

\44

Ot w9 gy 0095 50 culpliy (-7 JS—8)
G IV 5 1) 0 gl e slaeinh s s el
L ol yo 5o Jls) oS et (n S g 0l oaal i
5 (> Lly e jo oSl 18 555 2l
oL (OYAF) ) g soax] ol (OTAY) S
oS (OFA9) ol Sen g Lzdl,5 5 (1TAY) (5,00 4
dawgio U pS (g ke wlab (o adly lis o a5 s ils
ol Giod gl g wis Lol Jlyy (2yre 50 e
gy ol as ol lis b gloazdl aules oo a0l
O 53 Sl ity (o il 5 Jlg) slaesss o
OB 5 (2l e OFVAF) () Sen (ggupe Liul,
» (Brouwers et al., 2013) |, Ko 5 599, 5 VYIA)
00 s il J.SL o> aeld o i g
Al g g cBle g e |y (pei asels o ls)
S il (pl )3 e Cush) 5 (o5 als jo lin
ls
QbS50 AalS G s (g dald olSday) 5o
5929 @reie V) 90 gligh w sloail o Wl
OO Sl Sre 00S al (eSSl g (ygej) oAl
gl @ree V) 50 gloail o Jlg) sloas Sk
sz 2l olling, jo culple (V) Jsaz) o5 (L0
2ol (SaSas s Gl p b Sazee
gl b iz, (omyeye W) 50 g sload b
9 (s> Lly e jo Bl 0529 (5SS
5 (TAF) o San 5 sl el (IFAY) IS0
oS (OFA9) e 5 L_zdl); 5 (VYY) 6 00> o
5 5 by 58 il s gdly s 45 bl
yol adlllas @i b g siin Lok Jls) (220 5o yuien
oly 4zl 4y lgi oo 1y BB e oz Ll SO o
ol i iyl 5 7S gU g b L5005
3 sk sy anass (ol 5l ols cor s ol
3 00y (pl G saims Hlis wald sleeliiys,
o 53 Lok Sl anegs Jle 51 (5o 5 Conl n JSor S
ol ey fles oo |y sl b slee K _iyg, 0 VTAQ

Slor slod Sl iVl 5es) cwlidlsn sla 2l )l
Cashy GRS 5 (L 53,5 Lol yon (slags, sl il
aS lomes wls cond AVl Sk g eVl s
WWAA Jlo 4 caad VYRR Jlo o olgp g o Lyl

N PRWIRY



RULC RS TS

aloms iy L g 03,0yl GlaJKim 4o S Sy
FEYXEA IV oyl poio 5 [SKix

5o bk Jls eosay oy 2 AYAY o 00 ol D8
Sheo 0,5l sl K 4 dilisee 2l olal L plzs s
Ol slodSiz —wli—Spg (L] 63,90 aslllas)
A5V (Y8

(ol ol by ol (53g,5L 8l) pur B (gaezs S5
S0SiS Bl as Jelse S 50 YRS 2
DYl asy 60,90 axlllas) Sl w515 50 s o
i) ol F Lo nghy alos () i

FEY-2YY (Y () sl

(DY S ansi 5 (oo Sle 0515 sbodSr
XYO-YYS

Brouwers, N., Matusick, G., Ruthrof, K.,Lyons,
T., Hardy, G. 2013. Landscapescale assessment
of tree crown dieback following extreme
drought and heat in a Mediterranean eucalypt
forest ecosystem. Landscape Ecology. 28: 1.
69-80.

Floyd, M.L., Clifford, M., Cobb, N.S,
Hanna, D., Delph, R., Ford, P., Turner, D.
2009. Relationship of stand characteristics

to drought induced mortality in three
Southwestern  pifion—juniper  woodlands.
Ecological  Applications,  19(5):  1223-
1230.

Havrdova, L., Zahradnik, D., Romportl, D.,
Peskova, V., Cerny, K. 2017. Environmental
and silvicultural characteristics influencing the
extent of ash dieback in forest stands. Baltic
Forestry, 23: 168-182.

Negron, J.F., McMillin J.D., Anhold J.A,,
Coulson D., 2009. Bark beetle-caused
mortality in a drought-affected ponderosa

pine landscape in Arizona, USA. Forest
Ecology and Management ,257: 1353-
1362.

Voelker, S.L., Muzika, R.M., Guyette, R.P.
2008. Individual tree and stand level influences
on the growth, vigor, and decline of red oaks in
the Ozarks. Forest Science, 54(1): 8-20.

vy

&l
P ‘).L o)ﬁ GL‘))...A “) ‘6)LQAU9& € ‘L.S“\—‘""?‘ )...4‘
L ol bsk ol s SauSis o bls ) ATAF
VRPN ol slo Sim colis pgy Lo bilis
i US oylsl Sl Jlogi (o lulSim 25k VTRV sl
Ao M (liws S bl g o sul g b
gs"’"l"“""g}i"" AYAY e ‘L;'éb...)) Ls"tf""‘)'?‘ “ZP sd‘cﬁ}.?
i 05+ ool la el oSty wlLazl . ST
‘)a.“>l_u) s \Y‘ﬁf e awb)y “z 500‘} Q-.)—MA}
SaSis oy balaly o sl sl ks 26 gla
FE-OY (VY olpl K aloxe o) o Sz o
5).23 d.b.f‘) r .\\ﬂqa & 5)é ksé'?’d “z ‘OQB &A—M}
Kz gleody o (FaS—is mjes b sy gl
5 297 sk g pole slo gl edbl pliul bsl,
AV-YD (VY Ko
'L.)d ‘GA)S Lgd_erc s.C sd‘}iﬁ s.& sL’)l_l OQL! s.C s(_g]5.é)'$
5 Kz 0095 ¢ 55,0 Dlavguas 5l S5 bLSIATAA
Sl tags - Jpl bsh (SaS s fia b 5558
AV-58 (VIS [Six 5 sz (65l 5 pole
£ 6‘5_ML?.C “p ‘oo‘)' w "“5'&}"’ ‘)Lgoﬁ “p ‘6°—-’L°)5-‘
il bely all 5 clmosgs FaS__is YR
oS sla )5 ,o(.Quercus brantii Lindl)
L}i;'? d.L?oe w)lS ul.\_w‘ f)—M) ofmﬁa.da.m ‘6’5"}
XOFY OV ol
Lsflﬂ)’)‘ ‘\VQO e sLso.M)LQ)y al ssi_..»}.w o@ ‘6M&)
3 ke il la S 53 Jlys ol S
SYE-$50 (VE ol pgio 5 JSix
s ooy ol sl S SAS 85
9 Solex Dlidiod o8l s 0 509, b (Gl ) 250)
4.} c‘_g;Lu.' «“9 GLSL:_..M? c.tj c@l.o..u.’ Qoo e s‘;OL‘O
5 el Gla Sy 2 pls £55 5 1z ud 1ATAA


https://www.sid.ir/fa/journal/JournalList.aspx?ID=8457
https://www.sid.ir/fa/journal/JournalList.aspx?ID=4045
https://www.sid.ir/fa/journal/JournalList.aspx?ID=4045
https://www.sid.ir/fa/journal/JournalList.aspx?ID=2783
https://www.sid.ir/fa/journal/JournalList.aspx?ID=2783
https://www.sid.ir/fa/journal/JournalList.aspx?ID=6776
https://www.sid.ir/fa/journal/JournalList.aspx?ID=6776
https://www.sid.ir/fa/journal/JournalList.aspx?ID=8469

1Fe) ylinno) g 30l o5 9 ot 0 5los (o0 0590 [ LS 099 Comny ) cblis 4y 15

Analysis of Annual Oak Mortality Changes in Different Crown Dimensions in
Arasbaran Forests, Kurdistan Province: A Case Study of Baneh County

Maziar Haidari*, Hassan Jahanbazi Goujani? and Mehdi Pourhashemi?

tAssistant Professor, Forests and Rangelands Research Department, Kurdistan Agricultural and Natural
Resources Research and Education Center, AREEO, Sanandaj, Iran
2 Assistant Professor, Forests and Rangelands Research Department, Chaharmahal and Bakhtiari Agricultural
and Natural Resources Research and Education Center, AREEO, Shahrekord, Iran
3 Associate Prof., Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension
Organization (AREEO), Tehran, Iran

Received: 2022/01/03; Accepted: 2022/11/12
Abstract

Ecophysiography is the study of the relationship between physiography and the ecosystem, which forms
the basis for planning processes to study the characteristics of terrestrial systems. With the current state
of ecosystems and the increase in natural disasters, the assessment of ecophysiographic features is
crucial for solving ecosystem problems and providing better ecosystem services. This study aimed to
analyze the relationship between the quantitative characteristics of trees and physiographic factors in
slope aspects and elevation ranges in oak and hornbeam-dominated stands in Arasbaran. Data was
collected from six square sample plots with dimensions of 100 m x100 m in three altitude ranges and
two slope aspects. The study found that the elevation and slope aspects did not significantly affect the
diameter and basal area of trees, but had a significant impact on tree height, average canopy diameter,
and canopy area. The northwest slope was more homogeneous in all studied features, while the northeast
slope showed more changes. Trees from the valley to the peak had a significant increase in height and
canopy. The study also revealed a significant correlation between the diameter and basal area, and the
canopy area and average canopy diameter. The study showed that ecophysiographic factors affected
some quantitative characteristics of oak-hornbeam stands in Arasbaran, and the trees had significant
changes due to the nature of the tendency to adapt to the environment. The study also demonstrated the
interaction effects of aspects and elevation ranges on stand characteristics. Canopy area and average
canopy diameter had a significant difference, while other characteristics did not show any significant
difference.
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