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1- Analytical Hierarchy Process
3- Rank reversal

2- Consistency ratio
4- Technique for Order of Preference by Similarity to Ideal Solution


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5]

v

P SIS ke 4 655 oo e 5l el
JSiie 238 onl Jol gl (o 0515 sla S
ails (o5 Joxo V5 (&S Shns ) lxe 7 ]
Shablas gl ()85l &j08 ol (A4S slo)lse
2 sk g Ul 6)leS ause wikie Sy O
Jelge plp 5o Cueglie )08 conls (6,5 iz slaas o
9 05y Ceyu 5 (oped g Gom ST DBl b) b
A aazg bilelas cpl QL &S ol g 4 o3y
055 5 il o A5 3B alse o it 5 Slolids S
sl plnl Sz loac,e o Jb 5 4 Sb
P b 88wy Jold banF psw mhw o .l
Joli aslllas 3)50 adlaie o Sy slags, 5 K
Pyrus z> «Quercus persica Jlul Lol 4is8)
&l o> g, [Pistacia atlantica 4 .commonis
(Cupressus arizonica slo,& ¢, Thuja orientalis
95 478 Su Soal b slale (2905 sl Sl 03
ol 5 o S eolawl Expert Delphi us, 5l s
dwslio 5 oS g &S slosle Ob3)) Helate 4 g,
» &I jaaxio 8 gy lanl ool ailf glaas, 55
EPUPRRC RV RN EET R VOV RN COW IOV N O
Ll (e l2any 35 5 Lojlme anlio j5hiie ) ladelisn
Som al g oilye alades Jolog wn T o ab gy
S L 5y ele b oS polie Syl Jel
JEO I A 5 O BOW R o[ PPEES
(69 =) AL (LS ) ) wlide jo 5lne
yolie dcwle 5l oolawl b (Y Jgaz) (Y0) ol o415
AL s )3 353 4 bayye yaie 4 Cons ghaw o
039 s Ss Gl 5l g b aule (s (3
OT) &5 s oy o0 gy bl 2 an S 50 ol
S o gl el o, ol liabil jslaie &
a0 Dspd o7y amlie hSis e Lulid )
L seS o7s5 amlie Glogmile 6,50 cons
Sl oY Gjsan! e 0 il /Y ol
393 1,Kan e ilo 5 ayled 1S5 1) 595 gliad ulis IS

(YY)

VRAY o 5 50l oyl oo s Jlo ol slaJSiz ol

J,clj_c ).31).3 o 4.355 J.o;u Q)AB ‘L—g)lf)’Lw Q)Jé )lﬁ.u
aoye )0 5SS anje (S ol cbla> g xnb
Ay Cead g ((AS) ged g Ady ey (ZBS5l ay

il (5 Jlg

ooy g olge

Sl psiz w5y sl iz asdllas 590 ddlate
YVog azp0 ¥V ol (oye (&5 o009 (pliw))
bélpe Job o Jlod 4885 YV 5 a> 0 YF L asds
4 B aaBo Ve gax 00 U agds 0) gax,0 FF
L)")L’ u.‘.iaL‘.c el 00 65‘5 )LS@ A AR Cxwg
it a5 el e dhes Fro ig) aml opl e 4l
Lo e 5l glas )l iSlas 5 J8las g of 5 cole a0
S S el sl e e YEe e b PO oS 4
aS 5ok 4l 0y gla iy b glasl hon Seix
a8 il o Jlo ;0 ole O b albinslh Sis JLad glyls
5 (Quercus Persica) Jlpl bgl o] & I
z> «Pistachia atlantica) Sss ol e slaaiss
alb oo (Pistachia khinjuk) 4, 4 (Pyrus commonis)
dgd> ;o Jxlew YYYO Lo 5l dslais pl ;o ((VA)
% Jels a8 ol oads 6,5 JKim LS Voo
ol ilios S Yoo ) @5l 5 (Lsa Ave )
—‘S'ilg_l.m G)KJLL? 6L“’C)—]° JL‘B 5o Lmd)lfJi;?
AFY) el 03¢ Ji.} G)L“’g_;"‘: GLQC)—]‘ 9 6‘.’.]90
10 abdis ol ploxil Jo1 50

o ol 5 gpb & Sl o5 £ o Ll ol
Ot iy 55 et (o5l e alds LS Ll s el
5 baniS 2oy Slalie plxl 5 (830359 ¢S oo
9 LSAAALJ u)s u.u..’.: J.ala.o ools Ml?bo CAL.LQ.C sLb)L..x.a
9 e (S5l dnle g lajlre 5 oA S 2l
Coy B e wnibie e S el
che) Gae )l JSade (il ddes (6 e
OLas (pgo ghaw) L3S 5 (Jol mhaw) o)l (o
Syle Buo mhau Gols Gabsd (o () D) wisd cols

1- Decision Maker


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5]

A Sloslainl b gsz w815 sl Kz )0 6,5 UK jshaie 4y 568 oy e ol

795 demalie )0 Szl 4z o ool 4z skl
oS w5 ol g )

oo b b Ol ool 08 Lo v

& o L ol o5 ¥

e b33 b B sl o5 b ¥
oo b Lsgia Conon 0

e 98 b b Lo 3b; b cononl 4
$P Sl 25 ol Coal \

>0 o3ll o bl 3Ll Coenl A
= a}l..\jl « ‘:JL&: EE ] GOV a

Sl aalllas 10 a5 (VE) 0y 0 050 S ol ool (sl
@ Somd boan 551 G e Sl e olaie 4
ey 5l Sledbl aled (y9ged 03,28 5 Lajlas o
el o0 ool & Slas
S @ ol (pyla el p gulad; Jolx
Jlews!

lp Bt 098 g baghy, Skl 4 g L
Gy )l dgzy allnzr Glojbae b xS peea
039 P9 N Camd §reS Cumlas G el
oty 5l (o el (TT) wdbion ba)lns 4 (003
Naazrg bl an; s mas culo)bine iz (655 e
SBEl gy nl el S o anas, Gl
ot Jhowl Sy 5l alols n yieS” a5 ol sl 55
15 0) 3yl T osy! e sz 511, alols o iy ¢
Olol S e olye abids Jlod bg, wilen (b9,
Olye & ;S gunas) 5 6099 Ol 4 laasls
ol @l dole (7F) 09l e i85 Jla 3 (29>
(R) poonai u Sle oSt =V :(0) 3 cenl O )lie o,
QD) ol (o o ile oS85 g (393 o g0 Y
iy ol @ omil JSas ¥
5 Cude o Jlowy] poss -F (V= ND x Wh x n)
L 2l sleojlul Jlade s 0 (A- 5 A+) o
S50 455 £5) ALF o swdell alols ) eolizl
ol s diy) bl el 5l (65 Stz gl eolizad
Jo oy @ ol o alols bl 455 50 45,5 e
Jolate @ ogud oyl o aS Cl S8 @ ey (Cliy) Jlows!
3 el cnl pll (sl adsl slassgyg oo9) ol
ooliial bajlone (oo ()9 drmloe Slp (929,51 09t
Trbhe slan S (n el gancaglsl (0) Cul sul
ol Blhae sl o9y ol Gaios cal o
s plol EXCel, 2003 331 o5 50 Y 4 odds azis

e (nl 5 oosS Jolo pliaebl gl asdllas ol 5o
e boglad 51 S e 6l )l cod u]
e Jgd JB osgazme j3 (xals 18 &j90 50 5 0
lp (owsin Sl paasie o3l i (8 8 ks o
% (Expert choice Ver. 9.5) j1i8la 5 o)1y Jlas ;2
795 il sldske 5l o 5o Gl i Sk
20,8 dwlxe ) oadayl) 3illae

1
3y, = (a,1xa, 2x..xa,N )N M

N (29) Slwlio yuwyile b ol @ akal, pl o
il e gy Slaolie jo o Joluw olass
auls 4 azg L (BW,S peeal lawg odd ool
ooliinl Comlus LT 5l lan ;S o lo,lae &l s
slacglad ool (See oS Lul jl adly jo (F) 09 o
0,8 Do b las Cownl Gl o anlae o 4l
ULl o dedo 5 4328 6)85ke 5 Sl (el gl
D) Db oo solarul Cocwl

O sl 60, Olpe 4l oo
2 e b (an38) ool Slpiday by, 4isSs oS
oS xS B B cos (Jls slasgs
Gl 0y o Judow ol ol Gon (Y9) 098 0
5 &S 5 o sbaylae) o,y s &S ol
A1)l oo b oz 5 S (055 ool Sl 3
WS (29> p I el slasdgyg 0 e
el 295 4 a5 (ry )0 ead plil (guals, wil
anld hey oS g 1) ausS e lp pd s
(oglas 5 gam 90 )b (Lol )T (Sl o Sles)

1- None-dimensional


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5 ]

&

WWAY Gl 9 50l Ip)lez o)leds [pgo Jlo ()l pl slo Sz cwlidips

Ty sl e gk e e ay L T 5 i s tpher prlims

P EN

L gl ffr Pl

k3T 1 gl

L=

6)‘5(“'““’ Y L W

Sere 5 (YY) (o (35 (R AYL Sl (aie Jelge
039 oS sl woline Jae bl b6,k
loylas sl el Coeal JBls b (+/0T0) oo

ailoads aBly oogaze 93 pl G )0 ewyp 0

(¥ USs)

oz Jalge dy Seaglas
Wiy S T B

j- TSR
[ ERN B REN EFES

ats

g Ty

=L

S B o o et jskaie 4y gl al> e o

GBSz jhaie 4 dig5 (p famlie Graad )0 la)ls
s 039 o) Gl ggiz oS sladSaz o
JJ‘JJ )é Ca.;oju.o )L:.!A as olo QLW.: OJJ); Ma.: 05;

0.325

<1+ 5,55Lb s

anlllas 3550 lojlire (o (159 Y IS

Ao e Cuglie 08 Wl e yw wad 6,5 K
e 85 13 (w5 Doldd 590 (amb elge

Sl aabl o S 4 ol @l oS 0l (6 S preas
(Y Jga2) o9d s

Sy50 (S50 g5 0) loay S wwy dl>pe o

U ppcmlio Gt jshaie 4 anlllas (pl jo o)
ol 2 e S K s S Gy
Sy ol I cblas e (g )85 ©,08) Jlae ==
slac,e o 550 5 bl IS A ik


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5]

O Seoliul b gsix w81y G X j0 )5 UK jelaie 4y 455 o yige Sl

G Iz 6l 4565 (1 mmlio QB! 1o 0als axlllas glo)lrs 4 4z g5 b a 35 cd (39 -V Jgo

,les

&y o Ay e gus Ceoglio e 6,55k cblas (Las35)
2 2 2 2 2 2 0 4

- 3 - 3 ~ 3 3 - 3 ~ 3

U T T T T
\ < IYYF o <[-qY \ AR \ -/yay \ AREA \ «/Yay Lol
Y ANAS ¥ <N\YY Y <IYY# Y <IYEY Y DARAN Y <IYFY iy
v iz LY VY Y 7Y Y SRR Y14 ¢ ¥ oYEr Y v =
I AR \ AN ¥ IR44 ¥ LIARIA ¥ <[+ A¥ ¥ LIARIA sl 0y gy
¥ Y YOYEY B elSY D NY A 08 D N loyes g
/Y o5 / [+ /Y [\ , :
Sk

MLO.A 9 Lm)L.a.a ‘Sow».i 309 ML?LA )l o ] 0dgs
09 )l pled 4 S (3550 laassS) laany ;S
‘QS“"JA aledw J,J.?u )l J'ol? @L».) uuLMJ‘ > ] 00
5 (YD (s 039) (ol Sloie 4 Lol aiss
039) 95 (niewlal lee a4 Glojed gy w5
sokbio 4 K> sledas e o clils olp (100 e

(¥ Jgoz) o Sl )5 S 5 Lo

bl clolre Lld 4 a5 ol olis mbs
Snl bob 4is¥ 0 5 B 5 4 5e aglie o555l
sz 0 S ylr 455 puiez)l s @
an agS ol jlam 5 (V o) Csl ooy (o9 (5T
ol 48,5518 0,z Caglsl o 0l Sy Jlne Bl
Al Gewd el 039y ol Caglyl yo (sloyE 95w aisS
Gblie ol 5 US> wly 05 o pemslial
Sloyed gy a3s5 o oilpe aludes oo o8 bl

(AHP) 31,0 aledes Jlog g, bl o loaiy 57 (gonas, -V Jgo

S &5
Sloyed gy sl oy gy ot a2 Lo
A X SIYEY SIYVA VYD 2% o3
) ¥ Y v \ sl sanas,

oo oL wias Jby Gwple opl slrosls o
359 ool o b o als e joanil ailb gllsy
Joeyd 3l eolaiul bl Jlo 58 el o jlre oo
e 5l 4R35 52 ()9 Dl Gl (ogalBl alold
Colgd 5o el Cews i a4 ansS e (s aeeS
Aol ol p owyn 3)50 sban S onas; o2

ol ey Jloas!l o ol ) ay Cd (o

B gy olwl 5 Ly 357 (gududd s
Doy ol gl seas; 3l Jel Jeoas
ssbate 4 (F Jgaz) 00,5 0 &)l 15 20h 4 el
5 bilas  (od oy ginas; ol Al
b el il alide Juds gy 5l ezl
WS A5 S Gl Joe (63959 Olge @ 9 (V JSC5)
al> o 50 g ol JSES el o Slo lail (g ol o

el gy ol p i 0 ST sla 5o j0 6,8 e Gl calie laaisS sancadsl -F Jeo

S sl &5
Sl oo gy sty g = & Lok
SN FARE BN o[- $f - 5f a+
S oo ¥ N NS [Ny d-
-/-va [0 o[- 5% -|55 NATNY 'Clis
I f Y Y \ Cagll

1- Closeness index


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5]

AN

g s S (SloyH5 g5 ym0 Cuglgl 5 lodisS Ay 4y s
5 Coglan jlas a2 090 cad Sbul (g s Slo e
e 5l s alole ab gl ek Jelse pln
o 4 S LdigS Coglgl jo (g S e lan (1
e g 4z K Bk lesdoe Jol> (g s
TRy b Rl Ay 3 bl IS ape
2lo o Whaboe in DB » an b S5
Sy Jlre Blod a4y 098 i Jols (5 md oy gl
Gl 0sb oo S5 IV & Jlae (nl (85 )
gy o SloyE gpm Dygo &g 03,5 o laaigS Ol

(V JS8) b on i ats g bogh (5 clo o

(Crit%)

F
A‘Fx

3.

WA Gliaej g 5l fp,lez ojleds fpgo Jlo ()l nl slo iz oulidps

i (§5 ) S5 5| ol gl bl
A b &S ne)) Glye 4 Sl el ass
Sy s b Gloyed gpm 3T 9 (NNOV) (Soop
skl s G Gl @85 niesllasl (/T
WS ganad, opl yo ol bkl gble (pl o K
s SBLS g pow Caglgl )3 @ ped Cuglsl jo A
Wlad 315 o slacaglsl )5 Sloyes 5y 5 oyl
¥ Jga=)
039 47 P el flos Sl ol s Gull
Soop /b a4 g WS e o sl o)l s
Lol Cuglel p Ll b oo 655 75 2 4 455 wabios

Alt%

VJL-\- /_/—//_/-’ e,
3 _..!Y_F
it
b 1Y . )

Syl 3l Sl 4ans Ceaglis Culilis

L 7\

! epld gy
N i

s e dey il 033

SE= u.:)fl)' L’?L“’Ji"'.’)Q Lg)lfdil.? 6‘):’ 4.3; u.t):wt.au.u.!.l)\) b)LMMMLmM;wL‘.}k}JwJ”JSu

Slads g ad S 293 4 gan iz b 4 bl
Bz bl Jo slp (SSS 352 W (VF) 055 o
aS dalaie jo Wbl I8 o8l ol sl eolatwl 5 (g
2 e slayeSh pales olo I Gl s 4 0
O (VD) WS o o &g il weS S ool
L e R e e A
& 5ek5S Gl 55 (ile abedes ol a5 Lty
SISz Gl b g8 S QL al as 58
2l xS eanl gnyaeby 50 e S
=S 5 &S sl 85 A o L ol G
Lne 45 0 asedie oaoli IS glisd bl cilisee

355 4 |y (39 e orb Jolss ply o ol
aclual Judo @y g o |y @SS ol ozl ools plais]

5 G o b <5l_-‘°¢~.’.°5~‘-”“ °979

g Oladss Ul ooy coge ol 4 bgy e slocanlow
ol @ Glr s aney e slacolls
Jhablas o w3l sl s s plxl leigsgass
Iy Sl o o doe LSl Cuiro (ol 5 S O
W@ndS o b Ko cpl wad co B @ azgr boladgle
19595 3 @Vls Sl Coanl Sl 05 el by i ol sl
o Siless o Grpse sla)lal, 5l (S () ol
oy saiss cals 5 SR anng e S
Sl alaly cpl o a5 aib e adhie LS5l
dibie oy Lald b Sl 5 colie sladisS
O o 4 axg b b e 5SS ol
e (I 2 F5e slajlns 5l g30aie Slaws


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5]

oy Seoliul b gsix w81y G X j0 )5 UK jelaie 4y 455 o yige Sl

o9 ok Jds 4y (Shhe alede Llos a3 oo,

Iy ol ol eolatul a5 slaools 550 ;o Slaslin slass
g Sambd pas by, opl Koo ik 5l S e leds
PSS meeds san S QIS (cwyp 0 | S,
oS Sl nl 2 258 Gy ! p0 Lsr xS e B
@ p dean S oL 0 S5 6L°)L.t-’f’ (s Caad)
wdd S5 LYo 4 Ly (V) el S bl )
Sl 5 edlitul 4 gyt (RIS edie [,5]
et s o sy AL S e 5 5 ik
ovgy onl 5l e Geios ol yo 1A (F) Wles ST Loy
S5l oolainl b gossad ) 5l Jols GLu A eolal
Ak il 91,8 g, 5 ol s 55
oy ol el 2 &5 ysb &S (e anb ) (Sl
po U sl caglsl o &> 5 4 (Slnl Lol gbdaiss 3
sl Slalllas ool wilzs S 15 oI5 IS ol
S s ol e VD) g STy o oad
Sl 3l 6y SlsPes el @i b s
boli S 5l e &S o, am cpl 4 (V) ol
sl baiss (n oo Glyie 4 (D 5 4 glaaiss
(V0) s Wlodg dahaie pl Gl Kz o 5,5 US>
T Mo JNS “UNE VRN TC T F- s SR or
GVl Gl (D g an sl wiile (oeg slaaiss
3 5 () e ol loogy ddlaie cpl 0 55l
ot 9 SiS bl )3 jew slad 5 TSN anuss
ool sy sldigS a5 aw, a4 ol L Ses
axl bl (Mm slaas,e o) g i lacl
9y 93 3 Jol> @l &5 285w (g oo b ol
Gl S (gonad; jshaie 4 ojlae wiz (6,5 peeuad
@5z oS sl 3 I sl s
A0 lajlas 4 azg bl 0og o 4 S
@ argi b ge Hl 4 ol Gelis o oud 4l S
Clar 4 (o (F205 i & Gl gy Conlo
Soas; S Iy Jlowl s Clg> 51 5598 9 Jlows!
@i by cwl JShop Coslly 4 wase I8
el 039y Caadly pl Wge 55 (VOY) Ko Sldllas
4 wall wr S peedl gladae jo Sl 4 L
b sl 650 bl 4 g gas by, (Ss 5
@ a8 il sla g 5l eslanul w5 o LAl g, og
saly> acke 35 392s o]y s, alS (S o5
slaghy, &5 Swl 90 &S pl SO e
20 g Fgd so Jrad Sledbl 4 Wools Ladd (5 a8 paonas
oPgy Pl (nlple 028 o0 )8 0k S peeal LS
bgiye Gize aide 9 w25 4 oobj o> U el
Sonle 4 azgi b a5 09d e dleidey (plply 09d o

@ oty ddbhie pl p WSl il il (o
ol GiE A ggbge pl 4 azg L (VA coudls
ol dihie S g O 5l bl WSl sle IS
3 Jols b (YY) 05 g0 ools (lis Jlxe () Coan
el anld gy 5l eolatal b eany S gasy ol
5z «lpl bol g a5 ol las o Sl aluls
e ,S 5 SIS sl ey B sl aglyl 5 4
55 azy yge nl @ plgiee |y aS (nl Cozer )l
.b.l‘).w l.v 9\ 0.39.3 ddlaio ¥ S;Lb 4.:; sLbéJ; U"‘ aS
SYeb o b Ll anl B Sl s ddhaie oS>
Sl bol aigl aSul 4 azgi b alonds |85l o
4 a5z sbas 5 CJlé o5 (Quercus brantii)
TN VNG SR SO RO
I w55 ol b 5 IS aS 5y, oo Uil sl oo
o mbs a5 aBl byt n Cuddee wops YL
Sl Slaogas el leol ol Coxo Wge 5 axlllas
G,k 3l aspe &,Jl i o yiSG Ll aieS
(V0) wibise ol (992 dma )95 Sanols 5 S a5
s Ol adlhs o (Y8) mls b mbs ol
Bz glasxly (Slides Gy oolul » (S
355 dslllas 1o a5 )by Cillas o )ST5 ciug, 4l (o
2 g bl wiile sop slaaisS a5 s a (nl &
shzl g asdlas ;o 50 (V) olp Syl losgs come )|
Sl Dol ALy slo Jlas 51 osliad b 215 (051 250
i (nl @ 25 S sl b 4o o
5 Bl Y Gl B8 cnl sladles & am)
Wl s )5 Sglad bl oS ol lis koo
Gt ielbiol gy a3 T Caglsl o (loski 5y aisS
Q..{‘ .a)lo )1)5 9 a=>b O..{‘ » Lg)LfJiz.? LS‘)-.’ 4.3;
@ a8 ol o ol o5 Lo @ ol o |, allies
e s aziliz 3g0d (AL (cogpe 495 SG plgie
Sl s s as ol las 58 (YA) (5,55 5 ool
oS o OB 2 Ot b aalie 10 Sy Giew sloaisS
bl 4 (Jlpl belh 658 Koo Bk 5l cal ooy
wose 3 bl 6 IS anme Wy > Ceord slolre
0 Cuglyl o &S ol dilaie S g Ol 5l cbles
ws}s‘ 3 aS 0092 ..\..i:) Sy )LHLA Ll O Ler‘" o
o5 oS Jedoy plgiee |y a5l ol i 18 5
s s e &5 onl ol aldle )lx s,
5 (V) o jo e s Y/O o53lail 4y (Quercus libani)
ol 099 slen 9 S (oealBl Ll 5l og 1565

adls G e b aslie jo aisS

1- Natural selection


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5]

oY WAY i) 5 5l /oylez ojledd fpgo Jlo o)l pl sla Sz wlibps:

Ol gy il @glad ety B oy LSl & gudod = san| Sldlas ;o o ubss Eo50 09 o Lreriz
bl die) aSl e Dged oolaiul ddae Wiz sle g, 5l oles

ol 5l Jols bl come glacye clilol b sl

&L

1. Adili, E. 2007. Group Decision Making in evaluating Urban Land Use Suitability by using GIS, MSc
thesis, Khaje Nasiredin Toosi University, Tehran, Iran. 75 pp. (In Persian)

2. Alvane Nejad, S. 2009. The study and perform Nataj test project by using one year old Quercus persica
seedlings in natural regions of Zagros forests, Research Project. 72 pp. (In Persian)

3. Aminpour, T. 2009. Extending forestation and urban plantation in arid and semi arid regions, Research
Project of Forest and Range Land Institute. 43 pp. (In Persian)

4. Ananda, J. 2007. Implementing participatory decision making in forest planning. Environmental
Management 39: 534-454.,

5. ?Llsgharpgur, _M.)J. 2006. Analytic Hierarcy Process. 7th edn., Tehran university press, Tehran, Iran. pp

. (In Persian

6. Ates, N.Y., S. Cevik, C. Kahraman, M. Gulbay and A. Erdogn. 2006. Multi attributes performance
evaluation using a hierarchical fuzzy TOPSIS Method [Fuzzy Applications in Industrial Engineering.
Studies in Fuzziness and Soft Computing, 201: 537-572.

7. Azad Nejat, S. 2007.The application of AHP in evaluating Chitgar Park forestation. M.Sc. thesis, Tarbiat

Modares University, Tehran, Iran. 108 pp. (In Persian)

8. Azad Nejat, S., S.GH.A. Jalali and S.H. Ghosipour. 2008. The application of AHP in evaluating urban
forestation in order to selecting the suitable tree species in arid and semi arid regions, 3th National Forest
Conference, 20-31 pp. (In Persian) )

9. Duchelle, A.E., M.R. Guariguata, G. Less, M.A. Albornoz, A. Chave and T. Melo. 2011. Evaluating the
opportunities and limitations to multiple uses of Brazil nuts and timber in Western Amazonia Forest
Ecology and Management. doi:10.1016/j,foreco,2011.05.023.

10. Ghazanfari, H., M. Namiranian, M. Sobhani, M.R. Marvi Mohajer and K. Portahmasebi. 2002. Estimatin
diameter increment of Q. libani in northern Zagros (case study: Havarkhol). Iranian Journal of Natura
Resources 57: 649-662. (In Persian)

11.Ghazani, F., A.R. Mohammad Zadeh Ghane, A. Abdi Ghazi Jahani and A. Barzegar Ghazi. 2002.
Investigation dry land farming of some tree and shrub species by using different rain storing methods.
Research project of forest and range land research institute, Agricultural and natural resources research
center of Azarbayjan Province. 82 pg. (In Persian)

12.Gh0dsYpour, S.H. and C.O. Brien. 2001. The total cost oflogistics in supplier selection, under conditions
of multiple sourcing, multiple criteria and capacity constraints. International Journal of Production
Economics 73: 15-27.

13.Giri, S. and A.P. Nejadhashemi. 2014. Application of analytical hierarchy process for effective selection
of agricultural best management practices. Journal of Environmental Management 132: 165-177.

14.Harrison, S.R. and M.E. Qureshi. 2003. Application of the Analytic Hierarchy Process to Riparian
Revegetation Policy Options, Small_scale Forest Economics. Management and Policy 23: 441-458.

15. Hemati, A. 1996. The experimental results of adaptability of tree and shrub species in dry farming in
Lorestan Province. The Research Project of Forest and Range Land Institude. 88 pp. (In Persian)

16. Hwang, Ch. and Y .k. Sun. 1981. Multiple attribute decision making, Berlin: Springer varlag.

17.Jazbec, A., K. Segoti¢, M. Ivankovi¢, H. Marjanovi¢ and S. Peri¢. 2007. Ranking of European beech
provenances in Croatia using statistical analysis and analytical hierarchy process. Forestry 80: 151-62.

18. Jazirei, M.H. 2001. Forestation in arid regions. Tehran University press, Tehran, Iran. 452 pp. (In Persian)

19.Kangas, J. and T. Pukkala. 1992. A decision theoretic approach applied to goal programming forest
management. Silva Fennica 26: 169-176. ) )

20.Lak, M.B. and A.M. Barghaai. 2010. The selection of suitable tractor based on AHP (case study:
Hamedan Province). Journal of Agriculture Cars 1: 41-47. (In Persian)

21.Lynch, T.B. and R. Rusydi. 1999. Distance Sampling for Forest Inventory in Indonesian Teak Plantation.
Forest Ecology and Management 113: 215-221.

22.Malczewski, J. 1999. GIS and Multicriteria Decision Analysis. John Wiley and Sons Press, New York,

Us.

23. Marvi Mohajer, M.R. 2005. Silviculture, Tehran university press, Iran. 388 pp. (In Persian%

24.Mohamadian, F., N. Shah Noshi Foroshani, M. Ghorbani and H. Aghel. 2008. The selection of crops
potential plantation pattern based on AHP (Case Study: Torbat Jam). Journal of Sustainable Agriculture
Knowledge 1: 171-178. (In Persian)

25.Morad Zadeh, F., S. Babae Kafaee, A. Mattaji and A. Heidarpour. 2010. Studying AHP in evaluating
((elcoIF?giqal )ability process (case sstudy: Dar Abad). National Conference of Zagros Forests 25-29 pp, Iran.

n Persian

26. Najafi Far, A. 2006. The selection of forest species based on ecological ability of forestation units in
Zagros region. Pajohesh and Sazandegi 20: 28-36. (In Persian)

27.Porbabaei, H., S. Shadram and M. Khorasani. 2003. Comparison of Alnus subcordata L. forestation
biodéver%iéyé with Fraxinus coriariifolia Scheele-Acer insigne L. in Tanian region. Journal of Iran Biology
17: 357-368.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5]

Of Seoliul b gsix w81y G X j0 )5 UK jelaie 4y 455 o yige Sl

28. Reynolds, K.M. 2001. Prioritizing salmon habitat restoration with the AHP, SMART, and uncertain data.
The Analytic Hierarchy Process in Natural Resource and Environmental Decision Making. Springer
Netherlands. 199-217 &;1) ) ) o . )

29.Riazi, S.GH. and H. Shakori. 2007. Evaluating the success of periodica forestation with needle leaves.
Forest and Range Land 86: 90-96. (In Persian)

30. Saaty, R.W. 2003. Decision making in complex environments, The Anaytic Hierarchy Process (AHP) for
E:é:é%ionk I\/BIS ng and the Analytic Network Process (ANP) for Decision Making with Dependence and

ack. pp.

31. Sadeghravesh, M.H., H. Khosravi and S. Ghasemian. 2014. Application of fuzzy analytica hierarchy
process for assessment of combating-desertification aternatives in central Iran. Natural Hazards (in Press)
DOI 10.1007/s11069-014-1345-7.

32.Sagheb Taebi, Kh.T. Sgedi and F. Yazdyan. 2005. Forests of Iran. Research Institute of Forest and
Rangeland, Tehran, Iran. 56 pp.

33. Sepahvand, A. 2009. Periodical forestation plan in Lorestan Province. Natural resources office of Lorestan
province. 78 pp. (In Persian)

34. Soltan Panah, H., H. Faroghi and M. Golabi. 2009. The application and comparison of AHP in rating
aougtg es b)ased on the amount of humanian development. Journal of Knowledge and Technology 2: 2-28.

n Persian

35. Talebi, M., Kh. Sagheb Talebi and H. Jahanbazi Gojani. 2005. Site demands and some quantitative and
qualitative charecteristics of Persian Oak (Quercus brantti Lindl.) in chaharmahal & Bakhtiari Province
(western Iran). Iranian Journal of Forest and Poplar Research 14: 67-79. (In Persian) )

36. %gbar I%ast,. E.)ZOOO. The application of AHP in urban and regional planning. Honar Ha Ye Ziba 10: 13-

. (InPersian


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.4.6.5
https://ifej.sanru.ac.ir/article-1-153-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1393.2.4.6.5]

Ecology of Iranian Forest Vol. 2, NO. 4, AUtUmN and WINEEr 2014 ..ot ettt ene e 55

Selection of the M ost Suitable Speciesin Order to Forestation in Southern Zagros
Forestsusing AHP & TOPSI S Techniques

M aryam Fazlollahi Mohammadi®, Akbar Najafi’, Sattar Ezati®, Azam Soleimani® and
Asghar Sepahvand”

1- Ph.D. Student, Tarbiat Modares University (Corresponding author: mfazlollahi83@yahoo.com)
2 and 3- Associate Professor and Ph.D. Student, Tarbiat Modares University
4- B.Sc., Lorestan Natural Resources Office
Received: December 21, 2015 Accepted: July 27, 2015

Abstract

The selection of tree species is one of the most important steps to achieve a successful forest
plantation projects. In this study we used Analytical Hierarchy Process (AHP) and Technique for
order of Preference by Similarity to Ideal Solution (TOPSIS) techniques in order to selecting the
suitable species for plantation endeavors using tangible and intangible criteria in southern Zagros
forests. The problem is decomposed into 3 levels to better study of the problem. Goal of the
problem was adjusted at the first level and accordingly six criteria were located at the second level,
including conservation cost, cost of price, growth speed, resistance, adaptation and the conservation
of soil and water. Also five alternatives were located at the third level including Quercus persica,
Pistacia atlantica, Pyrus commonis, Cupressus arizonica and Thuja orientalis. The results of
expert’s judgments showed that the resistance to the environmental condition was the most
important criteria and Quercus persica was the most suitable species §pr|or.|ty scores=  0.321)
accordingly, while Thuja orientalis introduced as a less important species for this objective (priority
scores = 0.104). The results of TOPSIS confirmed these results, too. Totally, the results showed that
we should much focus on native species in rehabilitating Zagros forests and Quercus persica may
only be a prominent species than the other species for achieving this objective.

Keywords: Quercus persica, AHP, Multi criteria decision making, Forest plantation, TOPSIS
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