10022092/ijfpr.2018.116744 (DO Jlimys anlis

ol s s S Slidios p2my - ke asllas

(\YAY) AFY=100 asmis o o,let Y5 il

395 S (23l 57 iR 4ol SOty 3 E95 mss

v . T \ . \ . #) .
L;o)b)ﬁ:‘.\.uj :Lo::.;\.\?)‘ S S ¢ ﬁLG-Ad}fL\ﬂJM‘ J}idﬂ‘}?‘}-‘w

ol ‘CJS olLe &zsls (b @L:.., suaSasls ‘Ji:.? szl GJ‘JJKJ.? 05 5 ‘w\.«:ﬂo SAS5 Goziily (J stms iy 5 =*

mjavanmiri@ut.ac.ir : sy S e

ol ‘CJS oLe Lsls (b @L;a 0S5l ‘ch_-? szl GJ\JJK'_? 055 olaul -¥
ol ‘CJS oLe Ksls ‘@....L c\.,.n saSasls ‘Ji.la. slail 6)\JJ<;? Ajjg olassls =Y

VWAO/V/YA 15y b \WAO/¥/TA il

ouuS>

S S Wi o leps e sl e o 5 S o) il sl 00 S one b K Sl g5l oS

O 9 03 g8 J\A}Lﬂ J.Jau PRVBE IRV L (Gini index) O ua_o-\.w r\a A )&NTJ& u.v&ﬁ ubLﬂ Y 35l Ry u;\ BE
G T 5PN e F 0 sl sl 5o addlas ) o esliad s ksl (Sl 5 Kes 6l o5Y e bl
S eslimad oz ol aossas la bl sy S slal Sl el casay glaesls Sl esliad b sy (K ol S

Sl o oan b agl s ws) Ghls 5 ols s e (o s b b s sl i ys sl e aaliL
Xed X 0 bl sl e el &S o olad s ad e ol g e 5 Al LU 5L K
oBd 4 Ko T Y0 bl ok bl ptmen g do,s VE 5 AY LFY FP XA/0 e YYY 5 TN
) ol anllan 3ype aiate 5s onl sl amals ol e 4 S5 ¥ Jsl s o RKesl 4 Kis 3 ¥ 5 ¥ sl sl
Lol sl g55 KSa 5 pub sboss coly 4 Koo ledae b JKn 3 Slesope o basl o

X VW e

o8 e (ol oS (e 2l ‘qu_? Sl rgaldS sl

5 slalys J-<~> b Ll 5 % &b s
(Bilek etal., 2011) 5 S oLl cod Loz A5
L;KL’: oy sl s sl ol s,
S ol g5 5 IS pas Jle ol 3ls 3520
Nt ol paiie sbpasls b wils e Lol g5
& ale ¢l .(Neumann & Starlinger, 2001)
655 ol o3l slaws ool Lasls K 5o S a8
2 g sboarls suheed Sl fa )b coeal

dodio
035 s b IR Gbesy Skl gl WS
R S A B S I U Lo
e 3 a8 S8 s Gl il 15
YT PV P | S WS WP SOV IR P A B
3ol oKy, L ng" Sl (reincs & 9 lions
ol o B sl 5 ledae (28 sba S
N S e B RS e W O S R




61.::;,&....2‘) ol g5 A

sarle 5l sl b Gos kil S s o e
o 6l s aales 3o (Jlen) cIs) Slae i
N BT U WS WP GO VR P | BT PRI
A up\.& 63 g¥ Y 6‘,—.‘ 6# du@ 5 ol s sluws
TV IR L7<.......~ s sbab s S oSl
S35 ol L) sl S5 L el s o sl
ool Dbty ol o K G Ll s
3 o0 Sl Gun sl 4 s ¢l S8 el
Oee s o2xl awl=e | (Duduman, 2011)
U"‘ w})‘\.cé\a. .JJS M\Ja \) g_)}\.o...a 0345 93 )L«.e-\.u
Jab s ol ol s o 5 4 ¢l el
(Linares etal., 2011) s 5 s ooline JKix slaos
S b K b ey uanl 4 a5
@bl g8 5,50 3 el glaadlle el (555,20
e ol sl esliad b byl 3l oS 5 b K )
o8 ols soote Rk = Sl eslind b ass ol
Sl sS Lsha asls ) QLK i Gl e
Cmola 5o s s st b K by ksl
il b L oBan i [ slacll

g g olge
axfllas 3 50 athio

ssde s s ool YV czab b ool S ik
soadl I3 eds G ek can 5o S A
oxSzils i 5 oSl 3y Jm 5l i e
5ot onl osde e obg oKl aub el
S5 (F8 ao5m) sotds b K oy Jb 4 Jls
Blasgy 4 o 3l e G b 4 e )
Sl gz £l 5 i S K 4 8 5l 5 35
& ha s Sl 3l 8 i ool S i B
Co i Dl pae 5 5 ol Ue Sulys5 oloso
O3 e s eslue sba 5y b e
.(Marvie Mohadijer et al., 2009) wxlxs 3

\FY

sboasls a olse b boasls bl gy ol
Shosslacdd b8 e Sl e 5 LSal g
355 5o 1y Ll olye Sl S sbasls
NI E I R P W RSP JRN SR
5o Wbl £3Y LT slas o 5Sen5 5 s o
2355 Sl ) 4 b Kl e S sl asls
el s Olsiea 025 5l K S8 S ol sl 4
SN & I ONC OGP E ) EPEYSaMB
5 ol BB glais, b wosmse el JS 550
S e @l 3 1) Wes g anslia GSeolul ol s
oy —oske aSbe jeass a2 \ls (Sterba, 2008)
o S8 esla o, (Shannon & Weaver, 1949)
g5 s esle a3l 5455 50 (Pielou, 1961)
5 SN el 5 slae Sl 4 ol e ol
(Clark & Evans, 1954) 5 So Lzl ;||

S anle S amlne b (RRss S
skt bl gau GSoslul sl LSl e
soe 3l JolS ssbay 5 ol ol e &S cul Al
o b g b esle cpl da) s ol sas Grie 5,4
e )3 w54 (Lorenz, 1905) 3,50 5 (Gini, 1912)
2538 K Cumex 3 el pos olaplas sl 5 olasl
boasle ol (oK o was solimal 5 b me
Lo 65/-@ ST ELY B - W NES PR Jshea,
Eid 5 Lexerad .. s oo 05 5 584 oo Hlsle 6’5\@\3
2 e a2 Sl eslad (Y- - ¥) Sterba 5 (Y- - #)
BEIRTYSIEY g5 awolda ol slga Jio S pe
b o3 eslul gan e Ok Gl il Glaes s
Lao3hul g pulis JSam slacdlis 51 ats 5 5l
A e o2 s 8 )

o catl ol ale gl was adse o) 4l
oalizal , bdae o) S e ol sa &) 0 S g
Jale iomed 5 e Ay eite Gl e (22l )
ol 5 Satib 5 e e 85 i | G
paia gamr adli desa g S8 5 Al Ll



VYO

J%‘J.’ JJ” N J«)\e, 53 demse ol A xS)";!)LJ
L;J.L_?i cbaab s sl J.\.A‘-;QLM V/0 5 i 4w

s 5 Se3ll (s e Sl

Yoo,les Y7 W Q‘Ji‘ PR Ka/' > Olidss aelilad

B3 ey

2 doske 5ol bl oot Oy el sl

RN RN SRIR SRR S0 DINSPIN W
O;\ BL w‘ [ 4\:\)\\ J}Aq- BL) LAOT s uLa:g....a

MJLE.A)J}A‘_;L&JMJQJSQLM—\ JJ.»\?

Jb‘gﬁjér"b J&J}}‘.\SJ éf‘:ﬁg ‘;0‘5.‘;.9% &4}‘&&)‘@&9 Ju)b_ch.u aJLa..i
fr Yot e ) ¥ Veoo YY Y0
Yov AVYY ‘Lj.\a.—)'jm.n Yo Neoo \4 Y.r
f00 YAN Sl =50 v AR fv Y4
OY- YVa iy = e Y Y- YO/0 Y-
Y.V A ‘Lj.\g—)'ﬂ Y. VY YA Y\

s 2 e
N .. [ . | |
,_;; D R u-~5‘j SAR N e ) pe e
13 Ls‘)‘bg}“")\ﬁ)‘)"}".'}ﬁoh";)')AS@MJ-\A"."JJ\J")L:\
i) o) S lie (Jlis 5 attes SLS cs 4 sl ks
2 e Ay S s s R0 Sl Sls s o
by L oolaw s Jleanl cloos g 5o .ol (Jlanl o35)
g Ly e 4 cpden ol o 3l Lols b8 caail
y A k.f\-’J—'b (‘_5—»:.«\.;-5 b\fu\_}.b )“ .MJ‘_;A uﬁ\.&}.&-‘ .))_5-4_3
ol slaw mazs oo Sl 3
/ AV JS2) 5 oo i 5 5o e el (e
(Lexeréd & Eid, 2006) 5,4 o= o SNI-Y IS
.g:M-u‘ [ 4)‘\)\\ A.b.b).) (G)&qu&rﬂbﬂbﬁ
k
G=1-X[(bai—1 +ba)(n; —nj_;)] (\) akl,

o Nl ples s ks saarb saasglas K ooxes

Sl (o)) plisyy mass s Sl 58 Nig
sbaib i1 50 b sl b 5SS o ks sbasd

Loy ez g Slsl B Dain s Dai s alal, o
a8 ks sbaib ol ol ol s (ao)3) e
(=1, 051=+ &l k8 aid pli-1 i Lol b



6L“’wa ol g5 A

—/ VYO /0 = /Y0 | aos YA/O g ia YO
(/0 = /NFRY/ /0 = /5FY \ aoys £F/Y (+/0
AN (/0 =< /YAYV/ /0 = +/$YF | aw)s FY/F
VE/YY 5 (/0 =+/++ =8 V)/+/0 = «/AAP | ass
el ety (/0 =+ /NYARY/ /0 = </VEYY | as,s
YAV 5TV X X8 X0 el s e, ol
Sty oS Sty bl (Kl samaples i jia

2g3b5 50k S ol

\Yf

A e ol L (1= 1 baig =0 (g1, (g kb

5 e 2 Al Gl eolaad 355 b fele

i bsi e baeols Sl esliad b ol ein IS8 e e
LTI 1 W S B R A T WO P W W S SR
) pcd s LI F U Y cbdsas so e sa YV

3‘“\’ X~‘\ 5‘“’9 ‘Y“O L;\AJ“")L’ DL L;:.«.q- g_,djab ‘LJ’“L‘“\

sz 30 ooV kel ay bgy e slaenls 5l aslizad L Y0 Fool ¢l n o oo alow =Y Joix

25 colus L A5 Eoles L
NN ST YD
(o sula) (o sla)
(a5 &5 (a5 o5)
WERYNS VAR </44 40 o/ ¥0 </YA /Y'Y \ .
/30 /34 Voo ARV RS /A \0
VAYd </44 A4 ERY A AR -/% Y.
VAYd </44 VY. «/+\Y </\F -/Y Yo
o/« ¥A </aV </440 AR </\YA VAR </VVY Y.
</aV </440 VY- AR VA4 </A Yo
</aV -/44% VYO «/N\Y AR </NY Y.
</aV -/44¥% VY. o/ \Y /Y0 </NF Ao
</44 </44V VYO o/« V¥ </¥A «/AN O-
</44 </44V Ve </« ¥\ </¥Y </AA 0o
</44 </44V VYO «/++¥0 /YA </4 7.
ofe e\ </44 </44Y AR /e NN < /0¥ «/aY 70
</44 +/444 VOO «/<N\Y /7 -/4¥ =
</44 +/444 Vg </+Y\V /7Y WAYS Vo
</44 +/444 VPO o/eV < /Y VAN A
</44 +/444 Y- o/« N\ AR </AA AO
«/++44 \ \ \VO «/N\§ </AA q.




V¥V Yool Y8 sl ol sto s K ol asldas

2o 3o sl kel a bg e slosls 3laslimal LY s Juslb lp i e dmlow =¥ Jsun

i eeles ) el
s k5 aib G b
e UE R N s B
Fosl) (e s5lw)
(a1 o5 (a5 o5
</AYVY </44 A- </ N\ o/ </YV \
JASA /34 AD R N0 /04 VO
/A /34 q. YRR /YOf VY Y.
</a\Y </44 0 </+Y¥Y </Y¥A </AY Yo
-/aY </44 AR </+Y\\ A4 </AA Y.
</0 </44 ARYA) </ \N\F AR </ Yo
</aF </44 AR </« A4 </¥Y0 </4Y Y.
</aVY </44 O o/ -/0YA -/40 A
</aVY </44 \Y- «/+ 00 «/OYA -/ O
</AA </44 \YO . /7N Y WAYS o0
./AA /44 vy /8% /55¥ 7y 5.
/44 /34 YO AR VA /AN £0
</44 +/44 VY. . </VV- </aA V.

</++44 \ \ VOO . </AN - -/44 Vo




61""0&—“‘5‘) ol g5 A

2o 3do skl a bg e sosls 3aslimal L¥ed Jusl lp i e dmlow —F Jun

VFA

2 Colus il 2 Colue L
o ShOSE L e 3hOLE L
(e g5e) Ba N (e L)
(s & 9) (a5 os)
/e AD </AVY -/AA Voo /XY /N /YA$ \-
o/« 0f < /AYF « /AN ARYA) </ YOY AR VAR \O

-/A¥Y -/44 VY- /e fY /- 0V -/f4 Y.
VAVA] +/44 VO «/+«+¥A4 o/ AY </0F Yo
AYd4 +/44 VY- VRS 4 WARIA < /7Y Y.
VANA </44 \YO RS 44 AYAR </ZA Yo
</AA- -/44 Y- ARIN -/\AY . /VY f.
AV +/44 \YO VRS 40 VAR < /NF YO
- /AAF -/44 L “/+ VA /YA -/VA -
< /ANF </44 VYO «/++40 </YYY </AY 00
-/340 -/44 VO /NN /¥ ¥ /A0 g
+/440 +/44 AYALA) VARV </YV. «/AY 70
+/440 +/44 Vg VAREY < /OYA «/AA \'2
- /44Y </44 VPO </« W\ ¥ /8N VAR 7
«/44V +/44 VY- «/+\Y4 4 AN A
- /44Y </44 \VO YARAA AAR -/a¥ AO
-/28Y -/24 \A- </ \OY SNAYL/a8 .
«/44V +/44 YAD ARV < /AYY VAN 10

</++44 \ \ V40




\¥q Yookt Y8 ala o) nsio 5 K Sliiss anlilas

2o 3o skl a bg e sesls 3laslimal U¥Y e Jub lp e e dmilow 0 Jsan

2ol b 25 el s b
I oL I A o D % A
(e s5L) Ba (e SL)
(s & 9) (a5 o)
NS -/AY yeo /oA AN LYY Ve
VARV < /AN VAT ARYA) VERA R </ YY YAd4 \O
WALR! VAT AR AR 4 </+YV </00 Y-
</« +AY </AY§ </44 O VERA R </ 0Y </7Y Yo
</AFA </44 \Ye o/« Y4 </ 5V </EY Y.
< /aVY </44 \YO VAR </ <AV VAA Yo
</4VY¥ </44 \Y. o/ YA </N0 </VO Y.
</AAD </44 \YO o/ Y0 </\YA </VYA Yo
«/4Ad </44 \Y- o/« YA ATAE /A~ O
</44\ +/44 VYO «/++¥4 </\VY </AY 00
</44¥ </44 \O- o/ YA </YeV </NO 7.
</440 +/44 AYALA) VAR 4 VALK «/AN 70
</440 +/44 \g . </NeY </YVYA </ V.
</440 +/44 VPO </« Y4 </Y\F AR Yo
</440 +/44 \V. R4 < /Y00 < /4y A
</44V </44 \VO o/« N0 VARE «/40 AO
./A8Y ./A4 VA g /A~ /a8 q.
</« 49 \ \ YAD o/ A\ </AY - </AVY 10
./+ 449 \ \ ARYA

KWV P PRI 4 [PURS SUUUpI PO NS N3 VR A Fol o o o il —F Joox



e ol ol g s AR
e saas T o i
sl N NT ‘ sod e Y le s ,

(o s5le) a4 N (e 5l)
(a5 &) (2=l 5)
< /NFY /44 \Y. /Y0 </+Y0 /YA \-
AV /A8 YO /- +¥q -/-04 ./¥§ \0
Ay /AR \Y. /Y AR ¥iai Y.
Ay /AR "o /NN “/\OA N o
VAR SAR \E- /\YV Y-F /N v
VATV SEERYAR \VFO /+ ) AT /AN o
/4N Y -/44 \D- /++AY </YAA -/A¥ ¥f.
</ANY AR \ 00 Y, L/YES </AY )
EAMAERVAY \§. /oYY WARYN /A 5
VALV SRR \$0 /- A¥ “/¥¥O /3 20
Ay /A W /--af YARN -/AY ‘.
Savy /A WO /0¥ - /0¥ -/Af o
Savy /A VA /08 - /DAY -/30 V.
VAL VAR VAO /-8 VA -/Af Vo
</A¥Y /44 \q - /50N ./a8 A
AYY -/ V40 /Y -/82) -/AY AD
VAL 7NN Yo /+ VA A “/AN q.
</A¥A -/44 Y.0 /N AT 0
-/A¥A - /44 Y. . /VA¥ </AA \.
a0f /48 Y\O /oA ISy -/44 Va0
-/20¥ Yy. JAYS -/38 W,
o/~ 449 \ \ - /A¥A +/48 o

ol sazanllas sla sl S doano ol bl a4 by e 5oy e satmsplas ¥ S



! Y oooled Y8 e ol 4l 5o s K Oliis asldas

() Ay oS e gl 8
= = 2
-6
L A :
) gy eS| s gl 8
=
=

. N ¥ 4 A !
O S e o 8 O I (na o
\ )
. "
.1 oA _"‘5 oA
iy
L oF 1 sl
J Y| J: &
L /v- L i
S B . o
A is A
/ Ol A e o ol 8
Sy M e o gl
\
j-s AT
2

1]: NI

j; ¥

L Y]

Y ¥ ig oA :

Sl sla s ] £l %
ST e (o (ol 8

O w3,) ¥ef o0 bdusl Lo oo w cwl) 5lawsus Gla bl g bos e sl Cansiy 55 e =¥ S

(ol o3) AN 5 (dawy s ) ¥Y - Yo 4
ails Basl ol s Jleeal Gl 51 S sumse sl s 1 ks sbaasb el ¥ S
o e s bl gl s S Tl st 2l bl ) s e ol sadandlas



sl sl g5 \OY

RO VLU Y qu.,\S.. L«"‘S‘;J’ JA\S )3194) Al JS\W BL eJATwJM

ol
-

L_,_J'J'_,I'I
I

Bes
LSS, L L L e o e e e o | LI T T T T T
R - - - - LR« ST S ST SR« S
- o~ 3= %= a3 v = LI PR i
. . e (e ol o D aile
(a2l g Lad il et bl g
- __| L)
Thas T
T. . W -
H.J_ .
'='-1 _‘.-1 y
Y _ —
My Yoo
b 4
PR h TTTTTTTTITTTTITTTT rrrrrrrrrrrii
R L : - -
= &3 * &g =+ I * " - 3 - B I
e =T = - = e R T B
-

. T IR PTEN
() a5 e L] s

rrrrrrrrrrrorirrrrrrrrrrrrrrrrrr T
. = e = = = = = =

e S S T - T o R S TR S T S S
B e o S

(o ml) o hi il

(Sl g 5D (pos s) YV e 8 (Jsl i) Yo F e 0 bl Lo o b8 glaaid s plis s (281 lspes —Y IS

(pow 2 YA &



\Ov

sdasslis & el G 4 Aoy FF ssds 2
sbaf Loy x4 s ol U 2 Al S
5 bsh (S an 31155 00 8 e Sl ol 05 225
G350 03 (Sl g Wl in gy o (Gl p L5l s
Jle s ol (ol cnl oo SIS Hsbaamals o S
oo Xk saalae by Y oo b s S st
Ao o) i paila Sl esliad | sdel sy o\ ams
s opl 0 sdelcansn ams ol Lakia Sdgoa
s Bilek ;5 (v--¥) Binkley la jinss laasl L suon
Sl Kb 5 sl o el (-0) oK
23S a8 Al sddc pde sl K

Slr o e S (2050 Jelb g om0
FF 5 Y/0 i) del Caes 4 Y4 5 Y0 bl
Ao a Konp b lle aamaplas sl oyl (oss
L;K‘-’- slees 5 @Jiﬁﬁd\s%&’éﬁﬁb&\e-mﬂ“
5 oS ity 3105 353y sl S e
9o boxg lle -0 Juob oo sl ool 5o oll 5
2 ol oslaly Lol 5o 45 Wog Jlogla 5 4 Salan b
e deoly s amal Heae JB o Ja sy Jole
Job d@ Al Soslaly sy, 5 oslal; oS
g 00kt 095l Sl (goalaly (sl ool 5o a sanlie
wrged 5 S5 8 ol 5 2l 4 b it oS
bl aig 50 3l 5 S e slanrg 4 Jull o
S5l s BB slaly gl sl s 45 as e sanlis
Sl st e oala s 5o Jele b il 5 2y
SSan Sy Sl ¥ el 4 i T4 ol
Lo sa2 )l s s oo Lty el s saelcansn
(Y-\0) Podlaski Pach 5 (Y-\¥) o, 5 Chivulescu
5 ediiy e b ir Slle of Sangy ol o
L5 S aglis ,g-ﬁ’ L ols s Lol sazicy nae

sdal sy 5208 CL S ssba Fod o
2 5od e drp S 2l e asls by
che 5 2l 5K (4o FO L) Ol 181, Ls
Gy 305 5 iaS (5 1 Kan asly S 5 sl oy

Yoo,les Y7 W Q‘Ji‘ PR Ka/'. Ol aelidas

el ‘J~<'~>.- Canb | fK““ Copde ) r\f o)
R CINA N K Ve L SN P IO S FER W
Conde 5 S0 6l LR e NECERIEEA
sz b (Hall et al., 2003) el Jir slapl5lap sy
51 S Cny W56 b 03 S s S Slis
i JI5 cximad 5 Sk Sl g lSS S
KIS -5 B P St Ol S 0 00
Pach ) 5 S suote (e 400 5 Gidng b olel K
&l 0aiy pde Jix slaesy s (& Podlaski, 2015
S b olsy S cul 5L S esls 4 72 Cu e
b Cwndy 5550 53 1y B DML e 5 an p op S
(Chivulescu et al., 2014) 5,1 sy [ sl
Candy ol LS 5 e oo Sty cnl s
o 2b5 e ad ey g Sl Sl b Ses
BNl 35 53 Soly Jseme soba o35 S > o2
Chivulescu ) el o35 5o bl g ) b 5 o b slaaid
e o2\ e oy i ooy 0 adle 5o (et al., 2014
(2o VY 5 AY sous cwiia) YA 5 YV ol ¢l
ot 2y 55 kil Kl samsplas & ad alons
USRS SOV RGN I 1Y W P RSP ¥
wala Jedb cpl 5o 252 5e Slaess Jomo 5 e Curds
saib 4 glae b sl cal 55 35mse ol i |5
el g 50 ol ey S s Wag s 5 Sl e
2 e glgieay aimsls piam o), 5 WS O p0h g
bk e s by Ll sl gl WY el
035 % Jeol Sl Cwnd o amil el e e
Candy 5 buge CalS b e b Jlile e — 3,
ol ) S ey g e bl Coda 005
[P g N B o U LR W R JJC‘KAA\J el Ol
Sbpla ) i ) 58 sadande g el s
b oo o 0 e el ol smslowsy sbaasl
S (YN F) o, 5 Chivulescu baw g sas o)) 8 ams
Xor ol Gl il Gl S b K s sl



61.::;,&....2‘) ol g5 A

Statistiche. Tipografia di Paolo Cuppin, Bologna,
Italy, 158p.

- Hall, J.S., Harris, D.J, Medjibe, V. and Ashton,
P.M.S., 2003. The effects of selective logging on
forest structure and tree species composition in a
Central African forest: implications for management
of conservation areas. Forest Ecology and
Management, 183(1-3): 249-264.

- Lee, W.K,, Von Gadow, K. and Akga, A., 1999.
Waldstruktur und Lorenz-modell. Allgemeine Forst-
und Jagdzeitung, 170(12): 220-223.

- Lexerégd, N.L. and Eid, T., 2006. An evaluation of
different diameter diversity indices based on criteria
related to forest management planning. Forest
Ecology and Management, 222 (1-3): 17-28.

- Linares, J.C., Carreira, J.A. and Ochoa, V., 2011.

Human impacts drive forest structure and diversity.

Insights from Mediterranean mountain forest

dominated by Abies pinsapo (Boiss.). European

Journal of Forest Resource, 130(4): 533-542.

Lorenz, M.O., 1905. Methods of measuring the

concentration of wealth. Journal of the American

Statistical Association, 9(70): 209-219.

- Marvie Mohadjer, M.R., Zobeiri, M., Etemad, V. and
Jour Gholami, M., 2009. Performing the single
selection method at compartment level and necessity
for full inventory of tree species (Case study: Gorazbon
district in Kheroud Forest). Iranian Journal of Natural
Resources Research, 61(4): 889-908.

- Neumann, M. and Starlinger, F., 2001. The
significance of different indices for stand structure
and diversity in forests. Forest Ecology and
Management, 145(1-2): 91-106.

- Pach, M. and Podlaski, R., 2015.Tree diameter
structural diversity in Central European forests with
Abies alba and Fagus sylvatica: managed versus
unmanaged forest stands. Ecological Research,
30(2): 367-384.

- Pielou, E.C., 1961. Segregation and symmetry in two-
species populations as studied by nearest- neighbour
relationships. Journal of Ecology, 49(2): 225-269.

- Sterba, H., 2004. Equilibrium curves and growth
models to deal with forests in transition to uneven-
aged structure - application in two sample stands.
Silva Fennica, 38(4): 413-423.

- Sterba, H., 2008. Diversity indices based on angle
count sampling and their interrelationships when
used in forest inventories. Forestry, 81(5): 587-597.

- Shannon, C.E. and Weaver, W., 1949. The
Mathematical Theory of Communication. University
of Illinois Press, Urbana, New York, 117p.

- Valbuena, R., Packalén, P., Martin-Fernandez, S. and
Maltamo, M., 2012. Diversity and equitability
ordering profiles applied to study forest structure.
Forest Ecology and Management, 276: 185-195.

VoY

wsor onl sl e ol o 4 Ko sel

L 5,9 s Jf\ Ll s ¥4 5 V-0 by )l
sdalCanty Comls 5 57590 (455 ¥O h3) O gllae 281,

sdalcansay sae 5 pie B Seal sl 3855
STV bl @l il wsle o) S 4 Koy
Eid 5 Lexeréd slaasl | C\“ o) e ale YN
Podlaski , Pach 5 (Y-\\) ol,\Saa 5 Bilek (Y--#)
ol Glosea (Y410)
(s 2l g sdelcasy sbsse (IS b
b Sbess Curzs Lol cilhe 5 Sole
el anls ) 5hs cds 3l S a8 cls sazallas

Condy omsp & OlF e e ol S5 s
s sba S ) S 2 gl Sl | Kes
a2 3 eslind b aizman S o5l wllin o) 5on
Lol 58 s gg“-’- ses g obs o) 0l
dub@j\«rﬁ ol sl el &S s 5 L)l

ol b s i i ol s IS

References

- Bilek, L., Remes, J. and Zahradnik, D., 2011.
Managed vs. unmanaged. Structure of beech forest
stands (Fagus sylvatica L.) after 50 years of
development, Central Bohemia. Forest Systems,
20(1): 122-138.

- Binkley, D., 2004. A hypothesis about the interaction
of tree dominance and stand production through
stand  development.  Forest Ecology and
Management, 190(2-3): 265-271.

- Chivulescu, E., Badea, O., Tomescu, R., Silaghi, D.,
Leca, T. and Turcu, D., 2014. Structural features of
virgin beech forests in Semenic Mountains. The
dynamic structure of virgin beech forest p20
Semenic between 2005-2013. Proceedings of the
Romanian Academy Series B, 16(2): 115-124.

- Clark, P.J. and Evans, F.C., 1954. Distance to nearest
neighbor as a measure of spatial relationships in
populations. Ecology, 35(4): 445-453.

- Dixon, P.H., Weiner, J., Mitchelle-Olds, T. and
Woodley, R., 1987. Bootstrapping the Gini
coefficient of inequality. Ecology, 68(5): 1548-1551.

- Duduman, G., 2011. A forest management planning
tool to create highly diverse uneven-aged stands.
Forestry, 84(3): 301-314.

- Gini, C.,1912. Variabilita e Mutabilita: Contributo allo
Studio delle Distribuzioni e delle Relazioni



155 Iranian Journal of Forest and Poplar Research Vol. 26 No. 2, 2018

Determining the structural diversity of mixed oriental beech (Fagus orientalis L.)
stands in Gorazbon district, Kheyrud forest

M. Javanmiri Pour **, M.R. Marvie Mohadjer ?, M. Zobeiri , V. Etemad * and
M. Jourgholami ®

1*- Corresponding author, Ph.D. Student, Department of Forestry and Forest Economics, Faculty of Natural Resources, University of
Tehran, Karaj, Iran. E-mail: mjavanmiri@ut.ac.ir

2- Prof., Department of Forestry and Forest Economics, Faculty of Natural Resources, University of Tehran, Karaj, Iran

3- Associate Prof., Department of Forestry and Forest Economics, Faculty of Natural Resources, University of Tehran, Karaj, Iran

Received: 18.06.2016 Accepted: 18.11.2016

Abstract

Quantification of forest structure and its various components helps to better understand the
forest ecosystem and supports its improved management. Here, the Gini index were used as a
spatial distribution index for evaluating the structural diversity. The main objective was to
analyse the stand structure and determine the necessary factors for the structural heterogeneity
and homogeneity. This study was conducted in compartments 305, 306, 309, 310 and 311 in
Gorazbon district, Kheyrud forest by means of a full calipering method. Then Gini index was
calculated and finally the Lorenz curve was derived by using frequencies of stems, diameter
class, as well as cumulative relative frequencies of trees and their basal area. The results showed
Gini index values of 39.5%, 66%, 44%, 82% and 74% for compartments 305, 306, 309, 310
and 311, respectively. In addiiton, the diameter structure for 305 and 309 compartments was
shown to be close to homogeneity, whereas it was close to medium for compartment 306 and
close to heterogeneity for compartments 310 and 311. Finally the use of Gini index and Lorenz
curve was concluded to he helpful in reclecting the near-real structural diversity in natural beech
stands.
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