VE ol 8)leds AYA0 basls oF 6L © Jlo o oliwg, 62,2l g gy Ao
YYAY-YFA0 o Sig Sl bl YYYY-YOV F o ol sbls
http://jrrp.um.ac.ir

Sy 2ly jo 5,5 SSllpg Lo,y Judxi
(r@ uLw).Q.w —0grg Gliwg; 16090 axlllao)
o) s Il Ol = "ol 595158 (g3la ' 559 31 3¢ Sl )
Ol Ol sl ol by, (s iy a0ly g Lili> Jloliw] )

Ol Ol asoislsF ol sl s ytelin 5 LStz (550 (spzmiils -T
Ol ol o bbbl dodle olKiils o 5 5lus g cowigo L)) ol )5 sozeiils -V

WANNND s g g, VO-YY an  VTAYIFIYF il s &l

ouS

e 4B B il eoslalisd IS liima g5 (y3lS7 45T e (g0lotie s ems Jame (59 2 (Slol illad I o B
il ooyl Ghagy (ol Bas (s3lideg bs) (ald sl edlitul b (b Lame (59 p S0 5 (slacllad I bl cal e

9 Cmaz a5 |y (5)Lid )9 iSTL g allate 0l Sy 10 (6005 Slge 5 (g5l Ailome g b3l b &Sl calls ( Sllipg sbo, by
5 ) g iy 7S g o ol o2, ol 0 S 950 (Sl (sloaifio S oo 0512 cilas o 0 ST 5 inio sloin] 3
Al o dlly g lae ol (G5

oGS Jais Jo (23 Bran slaog S )5 gty (s, 6,850,5 (3lips (5ho, o e O Sl oslowssa b dbaidly
P GRS & ol o S ool ey $lad b Joko ol duaglio 0393 (S 530, o &l LS VALl Al oy 565 32
3l oo B (ol 31 51,3 (Slailate 4 (o w095 a5k 5 (st SRS 0081 Sl 050 (sliss,

3390 Sloosls gyl 1392 p2l> 3855 (59) S Gl (it g 4 000 g ;035 s gy e DL (S aST, o Sgae
el s g (600 5 oDl 6ly9 Lrnags ankl A g Ly 2Bl 35T,0 10 it e guisgacr § 5

Cle)y 5 Byan b2 (ogas 1 (HSer (Bigal b 4y ;00,5 Ay gz gages g Jar s drgi shos s,
Sl el S sl iln; cn a8 65V (ST J533l5 5 2 b ol 23Sl 5 Loy 0 (Gl S claona Sutlagy
Sl o 4 iy, l 15 (6, X805 lac ol

WJor ol bl 4185 90 g 5 (5 e Slalllas 330 5o S iips: (50 el (ogolyy (gate o (1557 b 13 9 <ol
g Ly g Sl i3l Sy Lame (65, 5 (6,500 )5 (glactodlad SISl 40 85 el el g 5] 3l o ol @yl gy
(Sl o5 il (6, %20,5 B slaiung, 51 (S ol oo Sloz obiie b ome ubiio 3 o) ol 5l S (il oSl
ol 4358 o)z 390 9 S calllane 890 83900 lsie 4 (ot

o3ty (Sliwg; 8 (i e o dazmaions) STy (6 K535 o s lidpg (shs) Abeflgals

dalllas slivg, o 10 6, K00,5 S5libpe bs, Julow (OYAQ) . o) gumne g 0 «od3s51,8 €3 ey 3n5e gl

NO-YYV (O el s ytoling Singfy oo (o8 Gliw 0l «S4S 50) 052y (SLiws ) 169,90
http://jrrp.um.ac.ir/index.php/RRP/article/view/37372

Email: Shahabisaloo@yah00.com :J s 5ows s 5 %


http://jrrp.um.ac.ir/index.php/RRP/article/view/37372

Vb /Y Sl

(2l s (Sl 5 g dloes \$

AL polis w55l sl ool g, B0 el
a9l sols bl eolawl b (6,800 5 s5lidpg Lo,
o Gl ben sl Jlod 0 )L el il 5 092 g9
65855 6k Ol et Sz celie (a2 (lgie
o3y (Sliwy) pomr BB (ol s > Bl oo (2w,
4 90,8 Oliwdd (SS iSu o8 Ol ed @l 5l &S
el oo Glzal Guazd (pl dddllae 0,50 B3gume (ylgic
5 L ek slaadle S92y o an Lisg, )
S ol R85 ,5 webie 5 (slady L 55 (i
adlaio (pl 4y j5iS sl s 5l cl)d Syl ()])357 jslate oy
b oty Sliwg) & ladaxlpe (line (fal8l 0 (oo i
o8l ke Slgl 8 (Janme iy s SIS G UL
e 3o o850 ,5 Lags (1 g3lule; g by adss ol 5ee
Syge ) (£hg =l L2l 5o slegiSle Bl gl
oy oyt g 1t (65,50 Byman plie Gl (pgs &l
Lo, 2ol 4 o pl &lol o aS sl atils of oo

oLy iy b s 15 555,5 Il Args 3,5,

Slowal o)l VA9 dns 1 —ale malome jo Jlal davgs
Slalllas b5 40 (e 5,01 ol o sl o Ko F
slatl siw sl ,Sog, 5l Gid o (o9 «&dly 4o (6 K0 ,5
Faeker 9,5, Comw dn (5,X03,5 L 0 S 55
sa il 5o polae solatul gl (5,505,5 mlie plo 5 o)
She g Medger (S93S dmslx sl (Jlo (e 0 9 058 Lads
auS asie |y b 6 K88 5 galls Lgl.bd.&j}c dos S,
loday i ooz slo38lel 4 aie) pl Ho AlSlig>
bwgi peaten; glie Bran (e e Glee (50
il oo sl 6 X505 salls T o ohxbs ) F
3 gvasio Sl bz o, ol 1A Lo T oY g a—il>)
el olge a0 "(TEF) €6 Kae 5 slidpg sboyy
5 S o,le FF o VeV Tl g le) wiles S oL
L5L—3.‘>) J_J?L?TEF ‘@‘5 )b (‘\‘\ P ARRR ‘\f}?:LSL.u ))»A‘)
o=l a g cnl (6,800 5 A s o g0 ,,lS SSlilpg

doddio .
oo Hlo.).)

R GEssn 3 S pa §yl58 50 (6, K8s 5 Cao
ot ol mlee (SS9 Al LAl o polie
u_ul ;.\_..u) (fY P Ava. ‘GILJ| 9 )y‘sl.cu\...w) Gl 00
C-a‘}.'? LS‘J—.' ‘) @‘5\)5 Cdie golaidl )Lu] RVE L URE SV
YA (6, (SOl amb) ol 00,51 iyl 4 bjee
o=l L sQVOA Lo AYAA ( glodes j9y L8 5 95 AT . 0
OL!.)‘ )$ °3‘.‘.54—.’ Q] £ 9w )l_:T 9 b_a...a 6L®\.\_AL.> ‘Jl—>
Ol )5 ol )3 (SIS Ol il Bl el (anome a5
i Ava. )9 9 o&‘)J&LA_w‘) Sl 00l L)‘)")ML’)" 9
a4 YAA. dao )‘ sL}aLM)‘ ().i‘ » .(f P AR 5\5.:.; AR
S50l jelaie a4y alite Loy, 5 o ,Shg, e
Sl slaedls pla b g caio ol e ol
P 4 Q‘Bsgs"d'l‘“’.'OT 3 aS oals &l ) sy Loz (59,
Jo—8 J—B 55 590> (CCC) ¥ |ol> o _5,L
bl {(EBC) T dame Jol> cd )b (LAC)T s
(S Heb an 0, o Ll (EIA)® Hase Conyy ol Sl
w...n.»_w.o ul)_al 9 ;.))_5 C}h_w - L.Lo.c o\.\..m)l) 6l.®w9)
)L._m) 4_>5.’ 9 Sl 099 )S)M LQ:ULM.J‘ Ja.wj.: DMQ[}U‘
Byan 3l iU e e S5 VNS oo 4 oS
(an\c P AREAY sAA_/L;.g. 9 us.»}) Sl 00 s&)l—».ﬁ
T by Ly, Jlos e b, ol 25k L oloje
Syl Syl cue cwslin )l g 0gns leie 4y (EFA)
So Sae 4 g o ke Sl slacudled e
b gl L dag e slo Jdo (o a0 0,15 ans
s & 3 lbpg gbo, @08 ool BlassT o)l 5 oegdle
20l 2Ll 50 asly caas o s a5 a5 llas pl8)1 5o
5 ez slaciras il mln gl bilolay A lis
5 oeloty) Sl aiagd Sl 5504 S e Ol
Eo—o slao )5 0> Ly (FFY . o VoA e IS
Sl lame s o shoslawl o o3l spg sbs, Jud=s
Caio j e ) bl jleslaiul i Sbj )l cue
5 J=olSG g 0,00 18 095 Slaml Jolie jo jeie (5 K005
AREAY s\\‘_’)ﬁ_a-JL?) 09_“: ools C)_.w J._’L) UT ).’u.v.u o).g)lS
olsgS o aSll ol dllae ol Blawl (ol by (R . 0
65550, L ol byl 5 5 lisios: sbs, oo oselms



VY 6)§-':-“5)§ ‘_;a-’>L»-~*;°54 QSL.!.J) J“'L’L’

ey Jlo

> el 315 Ll 3 1) (S adys (S lbpy
aS Sl ool ul—A.MJ w:osj_' u.“ C.)L..a ] oo; c\.u.ul.?u,
9 as (T2 L5L°g5}—.'.)“-4l-;)-.‘ :\.la...u‘s O ul...,...u).c )B.MS
o Ghrmeen Sl 1 aws o gl @ el o b LLS)|
30 09l sl (CL;F’) ol )3 5,k 5l Slaas oY
Soloml el b BLSI s addllae S s (955 b 0!
eSd Ly sslseg Lo, Jow 5l eoliiwl b g Kas 5
Lool .col a18,5 &y00 (VWWAY) (g ha> g o 5] ((oio,8
Ol (s liipg bo,y Jow 5l eolaiwl b ogs dxdllas 4o
)5 (Smmen Ol BADRS Sedy jo 1) 6 ,559,5 )lwk
aS Cewl ools lis imghy ol gloaidly .losls [1,8 o)l
lo,lid g o090 Lol &g o 4 dalaie pl jo (6, K00,5
sblad 5l 545 (] b0 )5 lawgs oalisjly Jaocn

3,50 0 gladlie glo | dx poasol Sldlas (ST
)L_m; as J_3|o$51v )S)M 6@9044 6)iw¢)f d‘Lb.\.»A.G.c
Ol asloads plodl S 68 cwlido [0 (piorad 5 3500w
Srg=ad o318 53 2l lafelod b el oud el Jolge
anld S e eadady clidpg B pas 5l Blas o maly
sl Jdos o, ol 5o il el 6, K580 5 slacadled
Sy o am amgi A uglio pilivs ain) pl jo asl>
0t g aailany adgy )| Ko 5 glae Ol 5 cudled
e 5 S el la s Bk (nl 51 B ik
DS Oyg0 (6,500 8 Lo axeansy Ol SL
. ”n . wmwf.s) .Y
i s Ll gpadd )T

Y o (o) ol cmBge Bl 5l ogiiig (sliwg,
I8 Srh b az 0 0) 9 Jlad (50 435 V0 5 ax )0
lion Jlod a8 liw el (S i ) 99,8 Gl
JUo LAYFD Jlw 5l bwg, opl cimez SV o505 can )y
Sl asly gl VYA L o

3hesY adse ey Glie cmme G0 g oy 50 45 Cenline
L wloy a0 5 e B pman sl hrome s L
By yand (i sl a0 (6,500 5 slacJlad
S Gl 3l 3l e ol 50 (e
olibize wilaislo = lae |, TEF pggae 0 ila g JSU,STg
65 55,5 slanlse U Lol 4o 0w Sl gl
VB g perild gt o« ol s aleols L]
Olye an ]y (GSbtpgn Lo, wos dalllae jo (Y40 Y)
50,5 B N00,5 6,k @)l lr sadS 6l
@S wlos S b ulames 5 )0 1, 65005 55k
15 0ol (6l S b s 45 sl o0l Lt gl ol
oo b ol s ey 6,550,5 b B3| 3o uloens 50
5 0 doayd Db L3l des S b b ol (daee
Jeod el 215 ()bl a8 sl onpns) (al o 4y 039 ol
oo, Joae jloslawl L (Y- 2 V) ol g le ccwl 00,8
Syg— iljond po 1) 6 589,5 6)lal Gl (FLdps:
Sleslawl b ogs 3don o Loyl asilesls (8 )
Lo, wanl ooy sladhie Ojgo a4 plinn a5 glaools
les S auloe j5iS (il yo 1y (685 S lbes
2l Ans jo ailijes jeuS a5 cowl sols lis b puls
-6 Sl el Al enlie ool Jlael L
CS o 3 a8 0S mo bl laisS 4 1) g, K80,5 o
Oy IS S 9> (65 lanbl (o 4 905
215305 @l (V) Y (s dsS esligeals
slos, Joao leolanul Ly LI o e (60 lg po—
ol ezales o gl alosls 18 )y 050 (S5 LSpsy
S e pace JoJo dan jpd ol aS wilasl s ases
Ol cslin azrgi pas 5 5 (el el
VooV Ve gladls (bl K08 (aoen
o 65,5 s 3 5 0,5 Ui |, bl (sl
&0l e (Yo VY) Mossilin el 0090 Hlasbl jus o
il o gl 00ls 5155 gy 0590 1) (apde (5,500 5
Olimw o 928 )0 5 azeadl g3 ol jo allwyp a5 >
gl Sl 00,5 Dbl 055 gy el sl s oo )15 0
slaglolw 5l as olaosls jlosla vl Ly iagh cpl jo
L) Ol el 00,5 28l 0 (b ye 925 5o oS e



Vb /Y Sl

by Gl p 5 s doee A

%ﬂ

AN

PRS- I AWV I PN W)

LN
o
B
.
° o .
\ ° °
a
Z
° o
N ° ° e |
® o
° L) {
©  ogi—dg |
° /
/ [ ¢
/
- N >

3 bl o 0giig (Gliwgy Cauxdgo —) ST
WWAF (B, sl

N Sgam )0 S )58 Slbaelne (pizmad g Llwg,
Js—,8 3l eslewl L 55 6)u1 Lgod o> oopl plo ail 0
r:L?u‘ ws) el 00 Ad—kk’lm )_D.: Yo D9 yo ul)fjf

Egome olul Lol :3194. AYlo G pae &l (yuos —)
Como Glis 4 S i 5 o) 2 0,50 dalaie slaosls

adgi gl a0 e 4 sadools plaisl e ez Y
72 AVl Bpan bwgio i Bk 5l (Bpan 990 52
o) od)'Lg l.) JvJy Yl -IGM?M 2 O)90

Gk sl e Sllipg (_gl.éo)‘us‘]a.w}lo sl =Y
adl, olats] ;8 po 4 4 plapwsST 3blie plod ggone
by bwgio 00 Jol> &k 51 iN) (532 a0l 950
Cwd Ao (NXEF = Fp) Coxo> 5)‘.&4‘ B )_Q.: R Q;OL"""[‘)}'

Saa slabiwg) 5l (S lyie 4 09y L,
aie Vol Gham )l ol o 5o b bl 6 K0s 5
robie (ml ailioe 095 Jaddl &l g J2Is 5o (6 K05
Loglh dLaoys g Laals )l ool polie Jold g S5
5 U obe 5503 o 3l s LS 5 beasiar ¢l
o L 5 el e D slmosliplel (yszpp (e
Glaal Uy o), 550,531 ool ool ol s bl o o5ty
A Ceand jlansil Gua b Ko Lisu g cde - S )3
Foke 238 g g9 (Jlo (al b S (oo axzlre blsg)
Ol o8l Sandg (0920 B azmis 5 (canb laadl>
Gucn b 5, 550,5 Cll b on (g dibats grbans ;o L,
S dnl e Liwsy (nl & Sl 5l oussl
Gl yigy . N .Y

ol plasl (g, 5 o)l Slinkos g5 51yl iy
b pegiy ol slel Ay il (Ll - ioss
oty by, 4 W) Jlw Jobo ) a5 Cunl G550 S
Glygd o gy calsdl,l sla Lol sliwl 4y aS Wilod S dsxl 0



19 6)§-':-“5)§ ‘_;a-’>L»-~*;°54 QSL.!.J) J“'L’L’

ey Jlo

Loy e fealons sl (0L & el 35y g, 5
Slyo B yan 6,5 k00 Gl ] jo a5 wiS e ool
‘;‘,T (&5« Jaig Jo 1alo ‘;Im S)lgo s, pls
TTOL) (@aiie in) 0555 oo )15 Jlaide 0y 5 Slals
(YYY .o Yo ¥

S el (g g b Olsie A il b,
o) ol e o ooliiul dilate sla Lo de; o LI
055 g0 A5 (mly 4 YU) 35 ae b, e olyie
Cro> :LL:_MJ‘S L o.\.wfl.?u‘ &.AJL’S )‘AAA ‘..\.u‘ aS Las L)"‘
ol (2l s S @ bai il (nl e 098 (00 S
o Sl colaws 9oty 4 el 5 Wgd oo oS
Bble g bylojle do iso plo b aislie 6l b aisd o
gl pgas plEl (o) @idyenss) 09b ol
O loline Dglds 5 g olge adgi 4r bgaye (slao)9>
sl Sladsi 9 (Fone 5 55,988 Oladgs) gl wladys
Gladl <15 g o)) as e al)] (po wladsd)
OA o ATAA

Sl il 0,5 0, Ll QT a ol opl o Wb aS lasss
09)5 0 au (Sldpg sbus, Jolod ) 5o Sjlas oS
O o555 ey 09,5 A s 1) e 9 Sl ganadb
5 2l e o=lyy =l ol oabaisln b sadieg 50
Lrw).».wé g,_».L:lS 6‘)“) 6l—“’u-") 9 cadsebslas L;LQJK&
GaLwd Gl or (Wgn et (g 9 )50 slaf5iz) ogaome
0dis 0alwiS Ldow go5 ol jo Wge e >lgd aidl oS

35S Lo )5 oé) e (IFLbps sbo, Jebou
shlo ;K0 (Ao slaJas g lagbs; (5l siilen o]

1wl 00 o)Li‘J‘ &)‘54

S 90 o lode 8551 1 g soliiwl 0,90 slaosls -0
adly cJiig Jo dié bt log)T 5 om0l (sl 5
il s s g Ay 2SI o]

S50 dalsl jo 4 Lo 6&4.6.7% as o elob sl al
e (Jasg Joor el et 28U : Jolds 00,5 o 18 (om0
Blee 4l
S Slw ¥
ey sbo,y )N

9 oy bwg )l s lp (SFLeg L) porde
e LawdS s o oRiils j0 V47 JLo jo J5,STs
(Sl FOVA o ¥+ L g il me) 0
A ool ol (YOV o Ve AT Liile 5 (et
S3ls s3lwod sl (sl 45 1 o)Lal (sulse (o) e
Sl 5l 050 dlap T Sluls (alad iz g Comer (Bran
Cmy5 5l ol gl @ 8ly 50 (P o YT 5D
3 S o ol mdly Hob a4 Sl b, e ls
Sy )bid el s (59; 2 Ol LS g ax b plas
el ol 5 O0F o AYAA GLzdl el s ol ) 35 oo
g5 318 ey adg 5l ced )b 5l s Bpan e oS
Stz b ol plgie @y Wlgh oo 555300 a3l nl L
485 1 )0 )l e @ alsz So i 65T ol
0p VYA GLEL 5 o (i s Globe ( Jls5) 053
(¥4

SElden o) Jod ooz ila o a8 ala o,
fbre & ygo 90 4 LK 508 o 1,8 solitul 5,00
=S5 by Bl (el dsle g (obd) (5 5
Sl ey o= 5lls 518 (Lo G yae slaools Lulwly
ol il ol s (o s liipg Lo, Slale
"o JelS a1y Sl ae 00 51 G )
Dl 8 5 LS (655 Asle G (izan g S
Sl S39sm b sisleS pB)l 5l cizran (oS5 b,
ool (s Wdse ey olie 4 Bpan polie oS
SLed) 08, L sl oo gz 02 L loog )5 e 5 9950
S 5 Oy o8 Sl S8 0Ll cws 4y 23l



Vb /Y Sl

sy S oml 9 gl dlee v

G Lpg b, Julod calro 9 blzo -1 Jguar
YO-YF o Yoo ¥ T el g 0l o gmSS ) o s ATV L an Yo ¥ T ule s L

bl

prlie a5 Cul Sluls g SBras Jold s (S llps L) s, @
el Gaoy (g

Oy ilizes slmeg S saipe byl iz 5 am (o Bl USAe @
Ll axlg sae S5 o

1y oS Blas 565 5 )00 a5 (o8 Jilas (59, it a5l ool @
DS o

D55 oo 008l |y 6,9k oxs EF asls @

Bl a8 el SVl g, St Mihie maw o jasls opl @
5TI?LACJ4_J)Q¢ILC)UO|QD_¢ASJ‘HEQTJ‘M3&‘GA
Ll ladlaie

°)'5gs‘ oyl |y iy mbs i ol @

o 9005 dies a8 ole a5l op a5 sad o &l rex oasln EF e
il ol ey o3l gy o] 50 5 clis

S 5 83 S ) B il b sl olisn | By o @
555 Sl (e ey i 5 555

21 ol e Sl 55 5 B pas lise glaeg S S 5 S EF e
S o o 92y el S,

Sl ol iy S e Sl anly Jlake S5 By, (ol &S 2ol 5l @
D1 Sy S sleanlie

258 50 )18 5 s 5 elaizl Sllue by, cnl 50 @

ol iS5l o 5 005 (SB390] (B9 o2 S Ldps sboy Sl @
e S L 3, e iy e el 3L ol @

Sl mle 5 6,8 lej 5 Sl (505 53 ((bis
o oo 5 oe slacnli fnogs Byo g Il
wipogs pllb (Y .o V00 ‘be) KU RVI - EORTY S PR g

e 5o ol ol 385 (ol il ) (6 L Buiie L
L ol bozm cople i azgi b (gl (6,5805 dxwg
Las el Jb o oplcwl ol jon (g0l oMo ¢ Jiluwo
gh 2lol s i poid Lo le 5 Bl (nl 3929
3 oy (9,5 o aliia 4 (5,K58,5 lolie s sl
el dewg s Sboews cgx o Lagl wé i e
a5 3590 i 5l i (ol bl )3 039 15 Ko 5
Sy 45 (3,90 53 ebcn ST g (ol 5l ile lRen
@by, 5 Lajlinl an sl il e Soe ol b
P Ll o am a5, ol SeeS s len B e
255 xSeihil (Glaz 5 (o Joxe) cilizes glouliio
Py &5 5ot 5 OF o AVAY 5,155 5 5,00
S35 (6550l 3y (0,5 Csd WIS o ol (VAAT)
5 ) Sl (s oIl aieils S e g €l (551 55 50
g Lol sleolai ol egy oyl 51 (Fr .o AYAD ™ o js s
) olanl dawgi (gom ar S8 iy wilgh &5 AlSie (sla b,
2ol 3l g ioll ol g el piyboliinl S (s ol
potde 5l e Olgieai 1) (oliwg) 6, 550,5 Jlaky dawgs a5
5 5l ol SIS lgie T i 5 sl e
B 5o (bws) 6K80 5 drwgs o 53 sk b))
Loy cnl 5l oog walys s BB Sl Gy onlin (les

g Ol oy @ ()] )3 a5 ol Sl Ay pogie 4 4z g
00t 0ST s witacewsST old) 5 ol (S5 S 39

2 bwgy Sl )RG5
Sl sl el 51 (6 )l (5,100l § ool ST
b olrame s Oliyasln e plivg; dangi dies jo arids
oo al, S els |, oz slas ), s coils o]
Sl dewgs do i adgshae b o) cnl 5l oS anads
S plye dm 73 (6 500,5 Aangs wanr 4 1A+ dad
Bbloe 5l ol 53 annsi sl plgs BB 5 (Son slos al,
clio slagn Sl 51 (S plaie 4 wls ) (Glawg) 5 99
o) Banzo (65l 9 5ll dnwgs DLl (luosly sl n
Jdl sboml puizmen 5 (@b, (Pl slaidl 5 gloix]
Blie g il ) 350 o090 5 (g S wloyw
Ol 5l dbily Gl 5o ol 2ikae (olbiws) (g 5o gLl
Lo Syt banl glyse b addtly (5)155 )00l 5 alany
L ailes S (a6 lagylejlo g o y0iS ) S (amg3 5l (5)loms
At |yl o ol s 1y sl dawg duolis  Cilaal
Cwino iS4 ysban () o VeV )
Ll o Lanladl s basme 1 o] oo Syl g 5,580,5
5 ololis 5 199 das Jyb o b o cel ly> cilise
DAz Dygyd g Coenl il slo oS L kicelo
A S g o0 Sae |y (6 S0 T it 50 syl Jelse
s jlacie (i oml )o g)labl else Jasi b a3,
= S v B 5l A (YOY Lo Y+ 0 Tl g lag)
olnl dawg mlslly otz ke L o labl cnl (hals
sl 5 S mSoilal (ee Loty 5 9 5l eolicul
S35 9) §FBS S Care 3 5l sg & S8 yAy



2 TS R 4 slbpe b, Julos

ey Jlo

Wilgiga ) S VA (e 55 0 aS T azgi b
EF(e) =)+ ¥V =\/A = OAY (gha)'’

@ha) Slez ;LiSa DAY Ll a1 sy 50 05t
b o
oI F

DB g ol a8 b awg sadasl)l sla Lol sleew!
Jlow 59 o9ty sliwg, Ol Gras (e oo il (ol
azg L oplplo il go caSo e VATV L ol YYR)
ey S5 A ol o selenSy s wds sl 4Tl
] 5L 00

s oS 2 e ] (g3l Jolae (V) Jgo 3

VOYEYS X + /A = YYYAQY 5 Y+ o v vev = «/\YY (gha)

Sl G 5 osidy liws, (S Ubes: b, g, onl 5l
S fos 1 . F

5 i late 4 gbows as el s a4 cwed ol o
Syt L 55 cdalllas 8590 (Sliawy, 50 (B pan S35
o8 e slply 08 e lil 4 oasadsi CO2 el jo el
Slal bl e o 1,8 aloee SO VWAL Lo o
o8 bl Sy dase cblis S 810l lawgs sniasl )|
L ol s ool Gl WWAA Jl ;0 CO2 adgs &l s )50
RUSERR S SR R
S35 ey LS e aScnl @ ple b 5 ogidy (sliws,
oS oyl ly S o3 VA

B2 @ (5l e S Oliee il dsbee (1) Jge 8

O

Corez 4y azgi b aS cul o5 +/YY

Yeeeox oYY =YY (ton)

EF @ =YY¥-+ + \/A=\YYA (gha)

Sy, yo OB 5 s3ldeg b, ol onlnly

\YVA l—’)—“)—l J_OJBJ.A? uu_7u)\) \\ﬂﬁ\ Jl_..u 6‘,} 09.‘..»9
fic . F.F

ay ogidy sy 50,5 i Bpae (e 0yl

) 20 05 D50 Wlg e 6lel 5 gl g, 90

labse slopp oSS g (e a5 35k 5l slasl e

3.0, S o)ﬂﬁ Slesss 1) LQQT B pas dawgie e ol )8l

G55 ol dewgs 2Lyl aS 08 ole s e
Ly Lolon ) (comb piacmsSl 5 po,0 525 (oliws,
sy ey hte nl 5l g 00ls )8 o 9500 w5l Cpoal
Sinlwl g old; a8 wel wialys Glas 4 giawsST 5 LS
ol (6,50 Golel 4 by S

4o byuye SSLbpe s, Gl 2ol jsdaie
Oladg 5 Sylas Glie w0gi by liwg, 0 X805
ol alides glaisn o Ling) 4y oaiSanxlye (K00 5
L s 9 00 (sl 0 9 Jiig o die calls o3
Ol (OB0S,IS lawgs saizl ypuwl sla g, 5l oolazul
05—y Sl ;o Laisu (nl 3l plaS o (J2lildes bs,
Gl iy, a S ol , 53 Ll .l oo b sduzuw
5 rlisS Lawgi oaliplnil (slrogeds 5l b S 5 wonigl il
L oa il SLeMbl yrizman 5 VAT Jlo 4o 0,50
el Yo Jlo o Tl Sl losls
Lo 5] F

0 bl 3 295 &S b 5l sdwliawsds el 5 Sledbl
Sliwgy G Byman e YWY Jlo jo a5 sao oo ol
30wl 009 el Olge LS YYFYAQY sg0 > 10 050l
iliee ) D)ge & dlen iSITa Loy e Sliwloe s

(P rman B Sl jladie )3 4S5 358 (ateine Wb
13,1 3529 551 Jg5 ok wax ogidy sliws)

J95 sS4 53531 Olye & i 2SI s (1) 3o

Latt :1joule/second

1000watt =1 kilo watt
1000joule =1 «ilo joule
YYEYAQY  gawh) X Y (kisec) X £+ (secmin) X £+ (minhr) =

YYEYEYay- - (ki)
ouddrale 655 Olime W95 (sl oS (Siw o)
9000 Al el Lo
YYYYEYAY -« k) X)) (gram) ¥Y + ()= YAFFY VTP« (gram)
adsi 233k ae v YV/T sgu> S aSpl s asgi b
Ll K e
YAZEYNES -+ < /¥AF =YY \YVAOYD (gram)
oS ) S JLes ao s AD aSipl 4 az g b 55T

o) o o o oSS
AYYYAYYADOY Ogram) XADT.. =Y « F2OAEY O (gramy =Y « ¢+« « + = Y« ¥V (ton)



Vb /Y Sl

sy S oml 9 gl dlee Y

oles 4o 48 0uS e a G BTU AYAV-+ U ol Lo i
S o 35TBTU 5,Lbis 52 55 00,5 o5 14,30
72 S o5 e JU e led fas (V) Jge 2
(BTU) 5Ll
v;a(/\,a(gallon) X\YAY - * (BTU/gallon) = INARYIRTR (BTU)
<18\ (itlion BTU) XY 2,30 (tons Carbon ilion BTU) = Y+, ¢ (tons carbon)
Ci2 2Ulg ) LS e aSinl 4 az g b S
Dl 1y o ST YA
Oy 82 52 50 (S Gl (e (V0) Jge B
YoV Y e XY hee/ VA= 0,80 gha
Sl 3L 3y (ee) Oliee &5 S5 G800 wale 5o
BP0 L ol oy sliws, ;o oo By & yae ool
il Sl LS
Jb; .f.F
b Sumdse Judo 09l sluj g (SliwnsS b,
lrdn e 5 Ol Joad po Al ;0 o B oldl
b oo 90 )A‘ S .\.wl.:u.a u‘).imé)f )‘ ‘_gol.’) Coxo>
Jlw Jgl dale s j0 2138 Slge 3 YIS G pae ol5ae 5 51
aab amals g BB ogls (Jlo pgs dale id 4 S
Jyad ol Olee Ay 0dgs (lree 5o 0k Solis (o @ a5
O sl e (5o oasl Jasas sloousy il 0525 4
ol o5 YA- 5 LYY Jle Jgl feale il 4o a5 Cuul
Jolae (co3) a2l ol AL ol ol Jlo poo dale i
08, 48 5,5 5las bl ol andl ol sag, o5 YOO L
oSl Sl el cbiwnls 9 e Jgad (gl sawlewon
e )9 L;Lb(':o.';.?bo x;.ilé L;La:d.ll.g)’ “5)’)5&5 QYM
Jolis 1) 0 5 dasre o o, K505 sades sbaall; 5 ol
OIS 5 jga> pSeda el Jods 4 blie ;o 05800
3 Jomame Ciils p pac g dilaie pl o Sl 0w Jaad jo
JLol (S slaally Jolds b godss slaally (oley 0
Ol Ay adg Gliae a5 epl 4 a9 b 09 o 09ty (sl
a5 by oslaaz (39 9 s ool Sglicte (o5 50
9o azan o ol dalo il ;0 Al oo prio ol (red Djlee
55 (b 9 03,5 axxlye L) & allj g5l slagls )Ly
&9 g il oo atan 13 3 A sgas ;0 aS |, laall; o,
loall) caan )0 4 yo G Ladd cago dale i o Lol tasS oo

Db oo ddgr ally o5 G lads atia e g 098 o0 (59laex

)L)_CLA 9 ‘fc?)fo ) u‘).».ﬁ ! c\.d; )‘)3 oalazwl S)90
&8y 0 a S Ve o ¥-Veo¥ ey Jlo o b cpl Olades
Sl el ol jeaS gl se g0 Sledbl o, 5
Sy 2 55 sl 5l 090 (e SESB Glie (595l cssay
S| 4.»3).? )|)3 oolawl Sy90 ‘J}M U”

PSS o (Brae dlse jlesliial plie S5 s
‘b)jVY" L»J_J).' JLMJ}».A )5_'9 L dal)j) 503.2...';)5 LSL)-A.A}B) ).)
Jsey® 3l eolainl b cazes o .l (@Yl p 555 VY-, FD)
S (o0 demlna | 138 (ol (6l 5l 0590 (o2D] Gliee )

e (ol Sz 5L 9 90 (2] Oliee (B8) Jg0 2

OLRes 3 5la 0590 138 (e = 138 OB e dil s X | K0 F Comox
AYe/E0 XV e vee =\ FO - (ko) + Vo -+ (kg)= VY- ¥/ (ton)

e ol (el (1 55 90 e Jlie dnmalone 51
13,5 Joe b 2y gy 4 dde S pan

2 Ol 50 (5,50 e Slaie (F) Jge 8 5l eoliinl b
e V0V bl Gozge Ll r 2D oMo YooY Lo
VYA L ol Jlo plen 5o 65,5leS s o LS
2bios 5 Ogeles

Jyaze 5 5o adgs sl 5l 99 LS
EAV A KRR (R0 | . IPIPIPIPIN =VY/f¢ (hec)

Sy el sl S 9590 (Sl e (V) Jgey?
il 25 )18 4 ogidy Sliwg; (KL S plie
\Y-¥/0 (ton) X V/f;(hec) = AAO/BY (gha)
5% 0=y Sl 5o IS8 5 L) Gliee cnlple
ASb oo
< F
le-ﬁ_ﬁﬂﬁ) 6‘)9_4.4.: Ja.my oMAjl)‘ uLC)Uo‘ 9 )LQT sl LY
l_..! J._J‘).: vy JL_M: o L‘.'._.M:ﬁ) L)"‘ N d)..an u‘)"“' ‘05,1....‘;39
o2 g LSl B ran oo Jlade ol aS conl 00gy o d VF- e
Pl 53 st sslaie s 055 o Jol 1, 08505 5o
Wl yid Sgo @ a8 ) Ly Gl B e e Dlawle
Pl OIS yeaSiplan azg b oS oo Jos I8 @
Ll ol B @ cds B pae e wanl I YL YAQY
A @ il (Brae cd giledslae (A) Jgo 2
VEeee 3+ YYAQY = YFAA0 (gallon)
Jlw 50 0giiig (gliwg, 10 Cdi B pian (e o pl ol



Ty TS R 4 slbpe b, Julos

ey Jlo

Ly oS ol bl o 25 iipgs b, sl 03,5 il 055
Lo g adlaie o S o oadoslitul sly—s 5 5351 (L)
= srie laa ] B g Cune Lawgi oads)ly jLid ()5aS8
i pole dalllae oo onl 4005 o dilns | piassS]
65005 5l (b armmatanny jLi8 e (b)) Soa L
o GEldeg sy (azla jleslitul b ogidy sbiws) 5o
Codled Ol 51 e edae ol an acul sl o (5,15
5 o i iUl Sty o lation o oS0 S
AS aes o lid Babod gl 28,5 8 honin 050 |38
Lo nly ogidy sliwg) )3 5805 (S2lides b, Glies
b VA Ui ol oyl 45 ol LiSa ) - YOV VAY
oled 0 oy ol bl se QLS £+ ) Ly, ol Corlas
0 S ISR POV plp a8 bisg; (Jarmecinsj cud)b L
L Bilhae o)l cal cams oo lias 1) (VU Jlows 68, 5 w2l
LS A5t bawgs Yo oA L 5 ool gl skl
0y yo el Ced)b plie a5 SWGEN) Sl
m o0 ool b 4y el 00 dpalims SR VoA Jolas sod,
Sl Ol (S e 45 0,5 bl aseS enl (e
5 009 1A 4 by o alize sbaisn le )0 oiloglaray
ar |y ol (n S A 2SI s o 58 0 51 g
30 olnl 4 Haaw, e oplpln ailesls plais] sgs
Sl (6,583 5SS lbeg b, (el g ogiiy (slivg,
Sylas )3 (p92ado (Lo dn g B ae oK o i
Oliee Liws; )3 (6,585 dewgs ogdle U oy oo calizee
0l ySoe Jilam 4y 1y Ly, 55 slad! (glacadled ol 3|
D9

2 i pegad 3 lee lacla) (S dlex
9o S o> s drwgd & Olg o0 B pan slagSll
rza> > e (ojgel by, 4 (,530,5 Azl e Cuzr
g lg) do (Gl )56 e Clblage Sule) g B ras by
Som¥las 5 s e ol olso b o (S sl
2,5 o il s ls g YL
belol

. Neto

. Cargo Carrying Capacity

. Limits to Acceptable Change

. Environmental Bearing Capacity

. Environmental Impact Assessment
. Microcosmic

. Macrocosmic

. Peng & Guihua

ONO O~ WN -

Sbig 5o Al Al oy 5 (e aSnl 4 a2 g L
O30 Sz aSnl aple by wllige (3 YYTLO Ll 05idg
ol 5L mye yio A Colis a4y (e @ allj 0,5 5LS FO-
P55k YYYO- o (585 cgz 5L 0590 (s IS ccnlpl
i Sl ol ogidy (Sliws; Al
&5 Sa 5l 990 oo Oliee 3l dBlee (V) 5o 8
alb;
YYYD+ 4 X A rg= VASA+ + -+ 04 =FAOV g+ )+ + + - r= +/¥Y (gha)
Sdgi i 5o ogidy (sl (b, (liee i ol @
ol Sloz LS < JFY L ol all;
L oS s a4 bgyye dlone Sl Jol> gl (IS job @
2,5 Gahaez ) Gjgo 4 Glg o
G 0,5 (S llipg S byl duwlxo -Y Jguar
ogiirg slwg 5o
VAT (iegh sloaisl a5l

(10000 =N)EF ailyw | (LSo)ouel cuwsa EF e
N OAY gy SI]
oo CAYY ol
(R4 0,70 s
R ¥V all;
VYYA VYYA sy o
AAD AABBY lae
V,-AD V-YON,YEY Egoa

Lo, Gl 4S5 020 so lid 48 55 50 sraule

)_31).3 1Y) JL...» S 095y Lgl_';_,.gs) 5 ul)iwg)f GA.‘>L».~.'|05.:
olis ol sl aS il ooy Sl LS V- VOVVEY L
5,6, sl Slem LS 1,0 AD bl (lil s Bacas
4 ol adloe (05 o0 anlpe Ly (nl 4 a5 (5, R85
4_,45‘5;“00; Voeooo
)‘)—’u‘“—’)—-“ﬁ YA S9d—=> )0 WS ‘S_Aw\ﬁ L'L.MJB) u.;l

Coroz (Span (o) (3l gy

L,y Sl oS Gt DBl e gy ol ol
(LS AADDY) ey bgy e 55 850,58 5lispss
A S g GLS2 VYVA) a9 Jo 55 138 51 o ol oo
OS85 1 Ll ol 50k sl LS OAY)

s 0gilg (SLiug)

G S Al g ey

Sl @bty 5 pealie 5l (S (S bps Lo, S
ol ool ey daoredan ) Oldllas 555> 0 |).~.>| as



21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

Wk /Y ks 23> S0 5 g3, s v
Lenzen 9. Ecological Footprint Analysis
Ryan 10. Venetoulis & Talberth
Holden 11. Johnson
Hadley, Erickson, Hernandez & Thompson. 12. Tourism Ecological Footprint
James 13. Hunter & Shaw
Wahab and John 14. Martin-Cejas & Ramrez Sanchez
Ko 15. Wackernagel & Hunter
Bell and Morris 16. Gossling, Hansson, Horstmeier & Saggel
Global Footprint Network 17. Patterson, Niccolucci & Bastianoni
The global hectare (gha) 18. Hanandeh

10.

11.

12.

13.

14.

15.

19. Mostafa & Nataraajan
20. Bagliani, Niccolucci & Marchettini

aolulis
Alipour, S. Kh., & Eghbali, N. (1390/2011). The role of ecotourism attractions, cultural and

historical tourism development in Semnan province. Journal of Tourism Space, 1(1), 61-41. [In
Persian]

Badri, S.A., & Eftekhari, R. (1383/2004). Sustainability assessment: concepts and methods. Journal
of Geographical Research, 18(69), 9-34. [In Persian]

Badri, S.A., Moteie Langroodi, S.A., Salmani, M., & Aligholizadeh Firuzjani, N. (1388/2009).
Economic impact of tourism on rural areas. Journal of Geography and Regional Development,
7(12), 13-35. [In Persian]

Bagliani, M., Galli, A., Niccolucci, V., & Marchettini, N. (2008). Ecological footprint analysis
applied to a sub-national area: the case of the Province of Siena (ltaly). Journal of Environmental
Management, 86(2), 354-364.

Bell, S., & Morris, A. (1385/2006). Stability testing. (N. Shahnoushi., & Y. Azarif-far, Trans.).
Mashhad: Ferdowsi University of Mashhad Press. [In Persian]

El Hanandeh, A. (2013). Quantifying the carbon footprint of religious tourism: the case of Hajj.
Journal of Cleaner Production, 52(1), 53-60.

Esmail-Zadeh, H., Servers, R. (1390/2011). Evaluating the effectiveness of international conferences
on the development of nature-based tourism. Journal of Tourism Space, 1(1), 115-141. [In Persian]

Ghadami, M. (1390/2011). Assessment and strategy formulation destination in the framework of
sustainable development tourism (Case study: Mashhad metropolitan). Journal of Urban and
Regional Studies, 3(9), 82-59. [In Persian]

Gossling, S., Hansson, C. B., Horstmeier, O., & Saggel, S. (2002). Ecological footprint analysis as a
tool to assess tourism sustainability. Journal of Ecological Economics, 43(2), 199-211.

Hadley, S. W., Erickson Ill, D. J., Hernandez, J. L., & Thompson, S. L. (2004, July). Future US
energy use for 2000-2025 as computed with temperatures from a global climate prediction model

and energy demand model. In 24th United States Association of Energy Economists/International
Association of Energy Economists North American Conference, Washington, DC.

Holden, E. (2004). Ecological footprints and sustainable urban form. Journal of Housing and the
Built Environment, 19(1), 91-1009.

Hunter, C., & Shaw, J. (2007). The ecological footprint as a key indicator of sustainable tourism.
Tourism Management, 28(1), 46-57.

Johnson, P. A. (2003). Exploring the ecological footprint of tourism in Ontorio. Unpublished
master's thesis, University of Waterloo Ontario, Canada.

Ko, T. G. (2005). Development of a tourism sustainability assessment procedure: a conceptual
approach. Tourism Management, 26(3), 431-445.

Lenzen, M., & Murray, S. A. (2003). The ecological footprint—issues and trends. ISA Research
Paper, 1, 1-3.



Yo G0 ,8 Slipg b, oo i Jlw

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

Martin-Cejas, R. R., & Sénchez, P. P. R. (2010). Ecological footprint analysis of road transport
related to tourism activity: The case for Lanzarote Island. Tourism Management, 31(1), 98-103.
Mostafa, M. M., & Nataraajan, R. (2009). A neuro-computational intelligence analysis of the
ecological footprint of nations. Computational Statistics & Data Analysis, 53(9), 3516-3531.

Neto, F. (2003). A new approach to sustainable tourism development: Moving beyond
environmental protection. In Natural Resources Forum, 27(3), 212-222. Blackwell Publishing Ltd.
Patterson, T. M., Niccolucci, V., & Bastianoni, S. (2007). Beyond “more is better”: ecological
footprint accounting for tourism and consumption in Val di Merse, Italy. Ecological Economics,
62(3), 747-756.

Peng, L., & Guihua, Y. (2007). Ecological footprint study on tourism itinerary products in Shangri-
La, Yunnan Province, China. Acta Ecologica Sinica, 27(7), 2954-2963.

Pigram, J. J., & Wahab, S. (2005). Sustainable tourism in a changing world. Tourism, Development
and Growth: The Challenge of Sustainability, 17-32.

Rezvani, M.R., Salmani, M., Ghanbari Nasab, A., & Baghiyani, H. (1389/2010). Ecological
footprint, a new approach for the assessment of environmental impact (concept, function and its
measurement). Journal of Geography and Development, 8(20), 145-166. [In Persian]

Ryan, B. (2004). Ecological footprint analysis: an Irish rural study. Irish Geography, 37(2), 223-235.

Saraei, M.H., & Zarei, F. (1388/2009). Ecological footprint (EF) as an indicator of social
sustainability. Ecology Journal, 35(50), 15-26. [In Persian]

Shakour, A., Qureashi, M. B, Lashkari, M., & Jafari, M. (1390/2011). Assessing how sustainable
tourism, in Behesht-e- gomshodeh bovan mamasani with Ecological Footprint Model. Journal of
New Attitudes in Human Geography, 3(3), 57-67. [In Persian]

Taghavi, M., & Gholipour-e-Soleimani, A. (1388/2009). Factors affecting the growth of the tourism
industry in Iran. Economic Journal, 9(3), 157-172. [In Persian]

Taghvai, M., & Safarabadi, A. (1390/2011). Urban management role in the sustainable development
of urban tourism: A Case Study of Kermanshah. The Journal of Geography Studies of Arid Regions,
1(4), 35-52. [In Persian]

Tayebi, S.K., Babaki, A., & Jabbari, A. (1386/2007). Examining the relationship between tourism
and economic growth in Iran. Humanities and Social Sciences for the Economy, 7(26), 83-110. [In
Persian]

Venetoulis, J., & Talberth, J. (2008). Refining the ecological footprint. Environment, Development
and Sustainability, 10(4), 441-4609.



Vb /Y Sl

&l:,ﬂ))(_;ﬂ)mbj)ﬂ)},&u Y7

Ecological Footprint Analysis of the Tourism in Rural Areas
(Case study: Veshnaveh Village -Qom County)

Farhad Azizpour!- Hadi Garagozlou?- Shahaboddin Isalou*®
1- Assistant Prof. in Geography and Rural Planning, University of Kharazmi, Tehran, Iran.
2- Ph.D. Candidate in Geography and Rural Planning, University of Kharazmi, Tehran, Iran.
3- MSc. Student in Urban Planning, Allam-e-Tabatabaei University, Tehran, Iran.

Received: 16 July 2014

Extended Abstract

1. INTRODUCTION

Tourism industry is known as one of the most
thriving, attractive, job- creating and greatest
industries in third millennium. The growth of this
industry, despite its many positive economic
advantages for hosting communities, has had some
adverse consequences particularly on environmental
aspects that have led to increased concerns among
the experts and planners. As a consequent, various
methods have been presented since the 1980s
which aim to evaluate human activities on the
environment. Ecological footprint analysis (EFA)
is one of those important methods used for one
decade in different fields. Hence, the purpose of
the present research is to evaluate tourists’
activities on natural environment using ecological
footprint index.

2. THEORETICAL FRAMEWORK

The concept of ecological footprint was first
proposed in 1996 by Reese and Wackernage in
British Colombia University. This idea refers to the
value of productive land required for meeting
consumption needs of population and absorption of
all their wastes. In fact, the results of the
application of ecological footprint analysis indicate
where human beings impose pressure on natural
resources. Methods used based on the framework
of ecological footprint include combined
(deductive) and inductive calculations. Combined
method is based on national consumption data;
hence, it is suitable for national ecological
footprint calculations. In inductive method,
consumption categorization is performed based on
components division and it is mainly applied in
regional analyses. This method is known as a
concentrated (top — down) approach meaning that
at first the wvalue of performed activity is
determined based on the population and then these
energies are converted to the main land use;

Accepted: 3 April 2016

unit in order to provide comparison with other
sectors, organizations, and regions.

Generally, inductive approach provides a more
perfect picture of conflicts related to material
production and it shows significant relationship
between primary productions (agricultural and
mineral production) and secondary productions

(industrial production).

3. METHODOLOGY

The present study is an applied research and the
methodology used for this purpose is descriptive-
analytic. Statistical population of this study
includes all tourists visited Veshnaveh village
during 2012. According to statistics presented by
village council and also touristic complexes, the

number of tourists was estimated to be 100,000.

Therefore, the size of sample (about 350
individuals) was calculated using Cochran formula.
The method of footprint calculation is deductive

(combined) including following stages:

1- Estimation of per capita consumption of main
materials based on total data of the region under
study and dividing the total value by the
number of population;

2-Estimation of the land assigned to each
individual for production of each item
consumed through dividing the average annual
consumption of each item on the average
annual production or land yield.

3-Calculation of average of total ecological
footprint for each individual through summing
up all ecosystem regions assigned to each
individual.

4-Calculation of ecological footprint for the
population of each under planning region (N) is
obtained through the average product of
ecological footprint of each individual in
population size (N x EF = Fp).

5-The data used for estimation of the land size
required for providing each one include food,

a x Corresponding Author: Shahabisaloo@yahoo.com
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It must be noted that the main components
investigated include electricity, water, transportation,
food, and rubbish.

4. DISCUSSION & CONCLUSION

Many studies have been conducted concerning
ecological footprint in urban and rural studies
field; however, the present study is distinguished
from prior studies in that it investigates the effects
of tourism activities on the environment and that
the selected model enables us to evaluate from
local scale to global scale.

In this study, the effects of tourists’ activities on
such sectors as transportation, rubbish, electricity,
water, and food were investigated in Veshnaveh
village. The results indicate that the rate of
ecological footprint of tourism in this village is
equal to 10751762 hectares that is 180 times more
than the area of this village (60 hectare).

This situation compared to the environmental
capacity of village that is 657 global hectares
indicates high rate. These figures are calculated
according to the standards presented by global
footprint network (GFN) in 2008 by which the
environmental capacity of each individual was
calculated as 1.08 hectare.

The practical solutions concerning the modification
of consumption pattern are the development of
public transportation for village visitors, public
training concerning consumption methods and
observing environmental health, gas delivery to the
villages instead of oil and gasoline that are more
pollutant than natural gas.

Key words: Ecological footprint, environmental
effects, sustainable tourism, Qom county,
Veshnaveh village.
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