WWAY L5 oY ol qop3iLE )95 ¢ lama pole anlilad

VAD-Y-Y
9 Lad anasd jeliiews g4l5 Ja S,L el 5L, g5le gy jlgke
§ 52,5 drwgi 53 dylopw

Boluls, sls F Sudle ok Jom Jlose S ot o (c0gyulsl L pule ¥ g yize s

U‘)"‘ ‘)))Ln ‘)))l.n cm‘é ‘wu) M 9 ‘sxu.la c.)l.uc OM‘Q ‘w) .]aw os)f \

Q‘)"‘ 5).1>Lo ‘ﬁ)l.a oli;:‘...;\a swu) Ja.\m 9 Gh""a é)L».A oM‘é ‘G)br:m] 9 GJA 05; v
U‘)"‘ ‘)93 ‘w);.\.n w).' olKisls 4@[9.)\) ra5.1.c 9 kSh""a é)l...a IR chJ.li}.‘? 05;“
U‘)“‘ aulf)f ‘ulf)f kSh""a é)L».A olKisls 4Vw.u) Jam 9 u)L...u oaSisle ‘u.......v) L:...‘xa 05; f

U‘)”‘ ‘u‘)JJ)LA cu‘).b)Lo Q?’“ﬁ 9 rn}l.c olKisls ‘w).u.\.n 9 @L»..a ‘5...4\.\.4(0 o0aSeisls ¢ é»l....o ‘S.A.A...Q,o °5)§ 6

VWWAVEYIYY b pds b \YA[ A/ b el o 5o )b

Sk slbeakl L3k, Glugilie WAV oleld) 7 g (Guple plokw & (S T (09 E P (s
AAO-Y-Y (V) V8 . s pole dnlilad . (5,500 ,5 anwgi )0 alo yus g Lad Laradsi jslaied ¢ )l5 K>

Codgazme sl 10 puenad sloan T g5l clbB b b, Gyl g, 5l eolaiwl 3t slhans o :dua g adilw
61‘)4"’[")" ‘;51‘{"} d‘bL“" » 61'3)[5 GLQM; ] L)"") U"""M ° L“u“ﬁ) L)"‘ )‘ oolazl b ’\"‘wl‘i Clﬂ) slae dlaal 9 é‘l’“"
Soslied b b el Gl 2 gl cnl sl oad ST (6,555,555 l38 ke pus sloan I 2551 50 9 (s o Siz—(s5,5lsS slag b
oz Sl evgazme j0 (6 K505 o b dnngi sl e (araZS 5 IS wle s aie phaw (Savaiz S i yaeln )
B bl oyee 1y JUsal plime alEl g (iale 2 alS g (Al Bas dn Bl (olhajle Gl o lSe VY Cag 4 g5

REV-N)

sloosls i 5,918 ,5 Koo SNV 5l lbask i p JooSS § bogs o (slayloslu wgzge (sloaiss 5l 5Ls 0,90 ledllol :la gigy g Slge
L Liye slacasgams ol Bld Ve B Gubie 5l plubin )5l g FAO (g, 5o Gialesd sl ool 2 G2l 8
iy 55,5 S (iS5 SSSSS S g Cal S iy S sl et o P ol b (il slo T
Lingo 11 éls 5 jo Jow Jo> b diad o))y Joe 4 lacusgama § Bas wlgi (694,9 oloreds Gledbl plo ol Jloel saiedslas
539 099y bl g e A JuSCid Ll e olas o)l jekaieds cBloal lElas gjluayy ;I (Pay Off Matrix) os;b e sile
» (Compromise programming) _aslss g5 a0l (g, b coles 10 5 el s 4 (Efficient set) 1S slacls> 5l slacgome

A ol Clea o e Blaal (59 0a 5 oS eeeal sl 5l

Corresponding Author. E-mail Address: zoha_jafari@yahoo.com



Lad parads e &)l (I SOL slacll ok sileglyie

SES 5 a5 VYA Jad slawd 5 JU, o)Ll O/F il logas iVl sl yo g (48,5 S1as o bl wlul 5 ey 9 gl
e o 4 Glol 8 Sal ulide ool )8 o) JBlas Gus allas (gileaigs b ogd oo 03 (ess oy YAID ol 3 ool
258 g 6 glogm 30 Jby o )lbe YV e 4 (iialS > ol o il 2alS N 4 605 o 4 aidl arass 059> g
095 dinge Oyliwe 5l e Jby 0 kdoe YT B aWle aalyo wunl Jlsl e g5l fiSTas Gua a5 Sl ol canlie LB Ll
3 i a5 £g8 Ay odalin LS lasle dcgee le jo Blanl Gl Jols i Bas dw lejer (gilwdige b 0,5 oo alold
93 Pl b (555 by atngy slagT caegame ol 31 ] LS 36 Shanl s 385 line 2 Ba o (Kinge oo
Coylams haaie 5 6855 Nyt o5l olypn 09,5 o ol i s o5 03,8 Bl b 8155 53,050
Gl o 4 4l (mrass S 5 Colie (e )0 el c2ge (s pSadz jsbas Blaal 55 el @l cal (el el s &
Sgm e oS e ad slagz i ol Bhial plo 4 s (g pslog Ban (5 Srall Sl ol (g glogm s
D9 oo Guate «al 00l ot o) melz Sldllas o b, o)LL F/F Jolese a5 Sl gz g0 aildle golaidl o ol 5y 4y ailJle
ol 618 bl Bllae (g0l oz b el ob sl aal sy 40 a5 o), K0 5 sLolis 550 blas 4y o )5 K pizmon
Ll 0gdioo fS oSl gl Slalllas )0 ez (e 5l aelye Glie 4z 5146505 (Vstne glogez i ol 2 claal 34l
P &l janasd s Ca b laasie Gz Jlesl b Coled ;o igdoe 25005 955 die ghaw & Slaal uls

S oo s CBlam g (60,5 Sz aiile Coanbo b 5 3lge slags )5 ahi 4 508

‘se_m..\o &g L;Lmu'bj) o axlge olate el g susie Glaal b ‘SxMJa @L;A S ey 45[:;;1 3 ‘515)9.}44% 6)‘54"‘““
3 %L 6l g Wil oo (laiied g lpae loga 5 Gl Jold o)l 8 cublB b 8lg (o3 a0l slo g, b 328l po
Jajj )|)3 oolazw! 0)3.4 LS)'“EW 9 6)‘A§WL-J M")B J"‘G{“"’

Slasdlas 63,40k 1 Badaiz (55 a0l (B S el Sz il anass £l S L (oS soily

EPXET)
5 b gl 0je> 50 (Seeeal 5 (Vs &S by (2,8 slaculld axugi ol
Wsdoo azlss o b il lse 50 sipslaS P a ol ol e S Glyea (SR
sbews «Nikkami et al., 2002; Mishra et al., 2014) lo K ol 00 Joaus Ll Co pae 40 oo Slaal
iz b cdél (ol mlie Co o j0 s edguw aS WS oo o2l s Gl | oleas oy b
W o 5509, il 8 ol )5 SoaSy L oS Baa Sl 0ils @lin ik Wl 51l oo
b il @y Seeam ool b bl ol el Gblie ! 4 lacoled glsil dnuss
chulyd e Cod oS pedl sln Sugllas W paratS lp Rrse slagty; 6258 4
Ol b Jus ol .(Cohon et al., 1987) wuds slpiey soba b mle 1 ghlo 050 sasie slaay T
Pl eizen g Bu S 4 (b (Kl (o) sldse (Gl onl o 285 18 axgi 090 cailid
Francisco and Ali,) oS o el |, Gloal o sloanl s gluang ol L oL, spyaby
@ 4z Olme ol p (Basniz slaJas (2006 b g Sl (595 Az gy Cudgaze Ll ph )3 prencs
NyS oo ) 09,8 Wz y0 0l S el s 5 <L (Filippi, 2017) w3l slofg Copgarms ol
G 5 Jol 05,5 ,o (Hwang and Masud, 1979) 3 090 Sl jolie lod oS ol )l o b o oyl
Sype ) oM pSpeedl Py Sldbl il S g Wbl aals p 5 ) 6 S e
s 4 Tl g 0,0 0529 Blanal g legsgase (=2l sl Jos (Saboohi and Alvanchi, 2008) sl
S 58 0y e Slagez 5 9590 ,0 ) (ploars Sl lyed oleS e parass giluante ¢ln

IWAY Ldls oY o las supd L )98 o larmms pole aslilab
\A#



O § (5 ke (o

Marinoni et al., 2009; Higgins et al., 2008) I
&l daxio sloay 5 oLl s (Roozbahani etal., 2015;
Ormiltseva and 2015) (¢ Si0 5 drwgi (5,108 4o yu
Karagiannis and Opostolus, Chen, 2011; Semenova,
9 el @8 13wl 5,0 (Zhang, 2016; 2010;
b osasie gloggw;p o jekaie Slasl 5l cio V Jeaxr
el oo @3l by sla g, 5l eolaul
0397 o odd plowl S agy (o) p (SIS b
P bl wesee i Cuy e 5 b mlie
b Jo sl o2k sraebn slagty, leslin
e e 2leS mlbie Zu e 05> 50 Blaws Sl (g
O Sl (ByS 4 gy JeS B bl @l el
Elgil Larazs silwaign bl jo Sladad (ol 5l cage
Sasl 0 plodl laaS (orie lgieds (rae e 1 s )5
Aerts et al., 2002; Beyer et al., 2016; Chen et al., )
O (el S5 e 0jg 0 Sdls, ()l (2015
O 3 adlsn b aS oo mald Glaae sl |y ool
Nikkami et) &, 1) ool (1 yige 2 sloasy 5§
Sleslatul b magn ol @l, 2002; Riedel, 2003
9ty cimme) dap ghan el @ (£2L) (il
b 6, 550,5 sleudles gyl anugi sl b sarass
s LAls Jeb 3] 03,5 Sl Bas 4 4 4
A5l Gl lies 055 S das )5 5| Jol
LIS acgazes Il jelaie ol gl 3l o0 Jliil 50,8
b Culed 59 5 ot (Boaiz spaaly ol eolinul b
Ba Ay laodlac ¢ a8lgs (65 a0l g, 3l eolainl

D9l g0 ol Hlai s

LS9, 9 3190

PO VY & e Sy L gyl (S S
VAT oldla Job po gjle Gl (B ogi
VYOV Ldlie e 5 b OFT -V OV 4 oY
() o) el as s 18 e vEONY AV L vs°

Sexdy l 50 @bl sty ol 05 (o0
p3d 095 53 Sl Seye LP 4y bgyye sla b,
Sloal 5l glacgame 0BTog3L b alalST o0 115 guouas
WS oo Jae Sl ar Joo (09,5 dgerd ol |,
Romero and Rehman, Wills and Perlack, 1980)
ol o' 5SSl T 5500l 0 s, (1984;
ol slahy) & pgw 09)S WpS e )3 atws
0 S oy (605 )0 p3kis 45 i g e
EMalas G, 5l anl g ol el dlius J> ol )3 50
Sy s plosl Al o y2 55 S Jelod g 0 pS el (o
Romero and Rehman, 1985; Ballestero and )
S lacgemapyas o olobs, 9 (Romero, 1991
LS bl Glyeds 1) jose 50 bibano e lacls> S5
degorie (B gy S (o0 (Brre 0% pS el 4
Romero ) s ,.5 s 41,8 atws () )0 "NISE z> o,
,» (Ballestero and Romero, 1991; et al., 1988
Sroreby slagts, gyl eolitul 221 laJlo
w2l e Copde (yzmed i slaojs> 50 3l
4 255Gk slp Kz jleslital  65)5laS wlady
zlyy b e lago; 2 )3 laie 5 goite slajls
2L E5ige Slusl 5 syame elel el aiily
sb> Gy Oszes o2k, bl gyl
s b (g a0l ((Bly syaalin g (Saanix
3oaaliyy Gy aly 2 MOTAD (b, clalises oo
2 8Sed Jlos snpaeln g )98y Jolo (>
b o slaz! (golaidl slan Jlaal o pos
Romero ) ¢,l50 o),5 )15 o pae sloaise) o g
Filippi et al., ) ag Jyame olbil et al., 1987
Sl sloanss elsl 4 ey arass @017
Pukkala and Phjonen, 1990) JSXo> bl jo soxe
s,k s5,4eb, «(Kramer and Kooten, 2005;
Copde (Xavier et al., 2015) g b JKo—(s5,5LaS
@l <o paws (Chen et al., 2015) caicble> sblis

IWAY Ldls oY olas supd il )98 o larmms pole aslilad

YAY



HLad jaasd jglhiieds )5 (S5 S b glac bl Lol s5legjlee

0l Sryoly gy b @lbe Co o 0jee 50 suliplnil b w2 o L aS L g Blual p (55950 - Jgux
Table 1. Review of objectives and indicators in resource management with mathematical programming

EIRVY]
Object Gl 0)9>
2o S § brwzxo sobasdl szl Field of study
References Environmental Economic Social
Diaz & Romero S A g e s vonl sl
(2002) Dokt Saphi 7 77 9 S 028 A ol 33l Sl St A
Maximize wood harvest and carbon e Increase e .
et al.,( 2004) capture Maximize the current value employment JKe copow
o1 ] - Forest
R . 2 ‘ £ . . R _
de Sousa Xavier S0 J"“j) “{““_‘5 2 &5 L ooladl glo (s talS management
(2015) Maintaining biodiversity, reducing the . -
b 8 Reduce economic problems
risk of fire
Pileforushhaetal., S il ket Byl S ol
(2012) . . Maximize the
Soil erosion Demand .
current value Siglas
Soslosm wiy s b S ialS Jlnal ul Agriculture
Romero et al., (1987) - Reduce seasonal work increase Increase
profitability employment
Marinoni et al logeas 28l ame Ol Condy T I AR JOroe
(2009) ' Environmental status, reducing water Increased productivity of ! Water
scarcity infrastructure development Ceroz Slous management
Karagiannis & Las coogaze Aiy3p Cudgaste dixdle ;lmlo —w_)
Opostolus (2010) Space constraint Considering the cost constraints Locagr%t\:l\c;tr;]omlc
3 5 oMol w555l vl B s oy il i 3
) Li0,5 Jud! o o oloss S 3 tourism
Carrillo et al. Slalsls O i S
(2017) q h Number of hotels, tourism The amount of
Water, energy, sewage and greenhouse employment crimes, cultura
9 P capital
Chen et al., (2015) ) &5 Al 3l Sl paseblis colos sjlo il - bl
Maximizing biodiversity Minimize protected area Protection

80000

120000
20e0

w0000

L ocation of Sari county in the province

e i
J i
i i
§ H
£ #
§ H

ook 3 e Teaobo
Shfag Ay
L ocation of Zare park'in the county

& i
§ §
b 2
2 ~ - 2
H
‘ i 3 )
i i
o 00000, 1000089 1500600
y Wby
L ocation of Mazandaran province in the country
a0 oo svos0 om0
& £
H H

a0a7e00

eavsbo 90008

W F S
b LA

s L ocation of Zare park in

Ao Couxdgo dud —) JS
Fig. 1- Location of the study area

IWAY Ldls oY o las supd L )98 o larmms pole aslilab

YAA

an47d00

e10bo.

the county



OLSen g (5,00 o

ashis 2 She b Jlel ¥ SE Bilas (Ken
el 00l &Y Jga gl (Sen

oo - onaze0 - veron
0 e e . f
! L
! e !
{ . s {
) \
&
! (RN ;
i 2007 -1
i - 3 i
N legend
J + Slope L
' 95 l
9.8
! b !
0003007 0 021 028
- — — ) 10.18
165
i 1 i
. . . . .
oo s o e awerss

e bl alds Y JSi

Fig. 3- Homogeneous areas map

plsl Glaow) 2 5l Jolo Sledlbl pgo i 5o

ebsi eon] glacislow oj9> 40 UL 0,90 40 sad
Sl s Jas wibie ol Ll ae slag S
#» szl Gl asls slanie Gl oy coles
e 0y 8w ol 1 Gl el 5 o)
by Sas @bl SLl )3 Jee Lol Jalse pon
Soay ool 2 psbite ol gl it bl ol,Sbe S
Aol JooSS (slp a5 VY diges o3lasl Tyl S8
o9y ool 5 Lol s 2l il (gl A Cypas
o 288 18 bl e e (SlaasT ele Jlou
bYo (BFaus sl 3dle Jod 5l SVl el i 5y
S 3 oBanSweil e eolial oSl bl
ol (sl 5,580,515 5| ol S bl 5 s
bl 5 285 B ) 2 8590 (6 5X03 5 slacdled
g g bl el iy 5l edel  Cawsa =l
> yo jo Culs 0wl objyl aslaie slacgsgase
oMbl ol ;b (gla ol doosls (5505

Geb o oulBl g ax 0 V8 Gl sles lawgte

Jlo 00l sl el sboye g Jasae o] el g,
B Sy90 e Sy9e SRz S)L plarea YTOR
s 1o (Y ISK5) 09 9o azuliS w8l adl a5 8 8
S 5 eend (IR SL lyeced )b g VYV
oud (gl alin 5wl Jlezl slaem) sl O
L g ond @dly Ly, wizr (So03 50 (K S el
5n Jaite 5 S5 Lol s 4 aS all
5 agkS ¥ 29> Ll 350 b Sl ool alolls Lad
ol 4185518 5g5500ke 5 ol slagbiw e
ote loyes Ko b Sl alols (Y oleds g
9 Tt T G A Shew Juld S 4 Shop
(Galilvand et al., 2012; ol oglS YO« s

Badiei, 2016)

\%"WEQ P TR TR

SHb 5l ol -Y Sl
Fig. 2- View of the park

ool

bgryo 09,5 an ;5 Shaghy cnl sl p3Y Sledll

Tl a8, seosls il 315555 sla Shs 4
bty 9 SHL o eadplnl Sl
Cewd & plaasie 5 GBauS oyl lawg cad eSS
o9, bld )b 5l o slacusgame | isu sl
5 e, gz ol adlaie S S5y55 slo Sy

Sy 4 SL onilhie jo Wl Gl Sy

VYAV Ll oY o )Led uao il 55 ¢ dasmes pole aslilad

YAQ



Lad parads e &)l (I SOL slacll ok sileglyie

stiMax z(x) = G[z,(x), 2,(X) ... 2z (X)] (V)

x=0 () x €X
K (gam k Baa &b Z(X) o 0 a5 IS«

ol penal (o psie (G N Hlo 1 X g Slaal slass
Y oahl) 5 dlue Codgazme M 5l lacgomme ¥V oalal,
Yoo Vodal) canl ain e sbacusgame dcgomns
S g0 Ry ) (Gom N s Bl (gLaS o pcs aml
Iy X peoad (5La8 10 pcio 4> ) o K Bun &6
Alis 1o 0S5 o o 2(X) Gl ) s 4>l &
Slsz plogen all Gl gl cnl 4o (s 959
I s 3 Sl e o Blaal adS sl JTows]
b ) o elsz S 8L gl @ o Savair Bl
Sl Ogy aegeme b LI dsgeme (08
e ol Sl e axl Sl lasgee
Gt Pl gt a5 Liles 2 slals> 5l (slasgarme
y Slanl S oload j5ba 5 )5 (5550 8,50 &
51 .(Chen et al., 2015) 548 o &3l)] e cod Sguge
ooliiasl 1S Ulsz acgaze ol gl s ilises cla o,
degeme Slml slacdla, 5l (So aude by, 095 o
3190 55 sk 15 4 S pae s 4 48 el oo
Sl Gl cale Bu,S el by
Ul g, cpl ,o (Francisco and Ali, 2016)
(8550 sl 53375 LIS 50 S5 s sl 5 el
il @ Jlgie @YD) 5 aS el 7 uShoasw g,
Ol 25 o 1025 (o0 0 e selme 5 Fge slaaly
03,5 el gz yo o asgorme Al 0 3151, L1 (2,
@ o8l (B bl ol 5l iy &dlse ST 50
slaghy, 51 (S &5 (Sig Ghey e 9 s OLL
55 dasie g Jge sladoly 055l s9zg 4 o Jslue
(Cohon and church, 1979) col ;.5 vromal 45 (820

ool 5,50 ipgh (nl ;0 &5 (Si9 bsy (2oL, Je

polie ol eudal 598 al> e aw odwlcawsd,
y970 w FAOD iolu 3 Sads (jeaS1 bl 5 iolu,d
‘w.w “SlD- Wﬁ; ‘uuo) )l OOLL.M»‘ gJacyLC ?
2l gl Giole b g o owlid e el S
Ol o B oly Jae a (Kes adlaie o 0 68
(5055 S5 S o)l Sl i IS O gy
G cbls b o085 Ko «SoSy (o0, <olu
5 ed Sl iy el p a5 S Gl sloojs>

5o Gblo b S5 -V Jgue

Table 2. Homogenous sites features

0 -
3o 9y 3 P
3¢ 18 2.0 1,
-~ % & 2 . 5 -
3Er2 28 %zg 35 42
© i <= PN TES g ° 3
3 8 5 kS %8 342 &\E
< _}: 5 j =) o o E — % PARE =]
76 38 H&d X E ’
Lo lse
= Z
49 1 Qrtg 2 10.18 1
141 1 Ql, 3 19 2
68 1 Qrg 1 9.8 3
71 2 Ql, 1 10 4
25 2 Ql, 1 9.5 5
151 1 Qrg 1 165 6

4 b g5sled Ll Qrtg2 s sol> g n_s"‘J sloarigi: Ql2
Sguzts jsboay g dule (o () Jol g (o008 lailssg, slaarags
ST ol e ol gy (S (F5009m 93 ) oS
Y wol> dwulj? )LLS N «5?‘})05)"’ L_gl)lo Y .Jj)l 9 .]a914 ‘&.:;'dl
Sy s LS55l 5 Lok o el I ol
QI2: Loess deposits containing Silt, In terms of lithology,
Qrtg2: it relates to old river deposits, including clay, silt, sand
and gravel. 1: Without rocky outcrop, the dominant vegetation
includes (Mespilus Germanica), (Quercus persica), (parrotia

persica), (zelkova carpinifolia) 2: It has an outcrop along the
road trench (Mespilus Germanica), (Quercus persica),

(parrotia persica), (crataegus monogyna).

G (595

bl Gudods cnl plosil (gl ooliiul o550 (o)
lazdlas g5yaeby 5 (Baswizr ghyaby oo
25 Dygoh plgi oo |y (Savaiz i yaeln Joo ol
wly ylas

IWAY Ldls oY o las supd L )98 o larmms pole aslilab

4.



O § (5 ke (o

a0l (slasdlas 3g, ,o Carrillo et al., 2017)

O ygods ol Jloayl (gadaii g ol | Baa o dj) (o3
«Francisco and Ali, 2006) 548 o iy 25 53

a3l ol &b o, wSlas Gaa S
dj =z -z; (x) )

g oo Pla> plzf Bas oS Jbej sl g
dj =z () —z M)

oS oy el ol B JTonyl e Z7 L) 5o
O 5l casies Sglate Blaal (5,505l sy
g g0 oolilul 3 518 a4y (gred IS gl 4y 3llas
dj = (z —2)/(z —z.5) Q)

Gldia cp o) ol oo Jlie abaiis Z,j 45
Jlowsl ahasi § Olg> ;o oo alols .ol ol o <y
Romero et al., ) s¢i oo ales pj dolre wlol 5
«1987; Francisco and Ali, 2006
Lp(& k) = [T, o d"TYP (1 4)

Jlos! Jlaka g ol Gon s alols ol 59 ja
Spyabp P 50 =1 50 =10 &lp el
Sl dsde s Gyl rymlin 4 slaxdlas
91=Ln gl g b (555 Ghey 4 X = 0 9P=1
Sl gl Plas dlue L Lp=0w 4 o; =1
Torkamani

and ) (Minimax)

Sglse b
(Abdollahi, 2005

MinL® = D® (\))

ido i ay
&1EZI—Z1) <=d° an
Zl—Z_1
&y (2 — zi) <= g"
Zy—Z,
X eF

Le o L1 slacss o 45 0,5 wLil Yu (1973)

aS QLS o iy e LS laole> 3l slacgasma
505 el (glllas degezs |, i Zeleny 1974

il 25 Oypots 055 o0 )8

fi (%)

max = Y_; w; = )
S.t:
Xe S )

wj 20, Yo =1 ¢)

3l e sl byl sl 4 Gles e 1) (S35 b,
25l o5z |y Jge sladel, 50 45 4 W) Ly
ALy s Blas] oo et 008 Ly W) Lo
Foo L b s e e Sl psbay Laid
Mavrotas and Diakoulaki, 2005; o4& (asice
Conm 0wl Glo a5 b lea (Mehregan, 2015)
S aiz b ojlgen mlie 551050 00 sl 2L
0295 30n) 3 e 5,49, Wlo 18w b ol s a8
skl Gz ) ileane sl (BaaSS s yaal
Sl sladoe 5l lalyd cnl )3 9 Cend b
e 4y (Sasaiz gl by, 99d oo osliinl (Sossiz
wile ol slots,; b ples el e Sge sl Jool s
Cohon and ) g, 0 ,I5 @ sadlzal> Jlosl g,
.(Church, 1987

$lr slazdlas 65,400 g 5l o onl 5o
LS slaclsr acgome loe 5l Qlsz cnye oL
Gryaaliy G obml o pad Jgl 09l co oolaiul
aiege ol 5l abaii cpl el Jlowyl abai oy E8155
44y bog lome S5 4 Slaal 5l plas 2 0,8
g g0 Al milie layogase

slai s & Ysone Saaniz iyl 5o
Slaal soles (gl JToy abais 4y _bcews ilaal sl
L By slaclyr Glys e 1ol o ws Byt
And 505 Jlowyl abas 4y a5 placlsz bl
ol Blg slasly> dcgemme oyl Cass
(Zeleny, 1973; Yu, ogi oo (s alold axli
1973; Romero, 1988; de Sousa Xavier et al., 2015;

IWAY Ldls oY olas supd il )98 o larmms pole aslilad

V)



Lad parads e &)l (I SOL slacll ok sileglyie

o ROl ol 039 Wiz 0 s )5 (S
A 1 G5 i oo gSTas 1 0jg> s
by Joo

9 bacgeme Jold Lol Jow idw (pl o
&yl begsgase g Bus milgl (pmenal (5o ysie ol
W09 50
max = ¥ XI5 [(B;-0C) . X [(1+ ()
LYY =1/ L. (1 + L)) = . Xy

Min = ¥7_, %1%, (ER;;)Xij %)

Max = Y7, Y% Y™, Kif . Xij 00)
e

@ Xitixj <= T4j S19)

by X;; < UA; Y

© LA = X5 )

@ YiLiyiis1 V=12 QR))

® XiLyij<2 V=345 ()

® v < cap; Vi (YV)

@ SLP.y;; < Y)

NPy lame y eadplas Lob, Jas
SBaesiz o5 aaliy Jow o (a2 LNGO11
Gytelip ol om0 ) 5 @ dlas > ol
wBlaal le olay ol b3, lp Wle SBasais
@ Slaal I S e alllas gjlwang 5l oozl w sle
(Fallahi and Ahmadian, 2013; Xavier &l oo cowd
etal., 2015; Torkamani and Abdollahi, 2015)
dloe g Ban o (gludings 5l s, o yolie
o5 hd ol ol sud LS5 Glaal plo e
plos 1 55 a8 el JTony) alads saiasLis e il o]

Fallahi and ) wiw) oo 095 aige o), 4 Glal

L @l slols>

s>l

Romeroetal.,) Wl oo adly coled o 9 ) s o
(1987

Om slazdlas

Jor T8 3 Alio g 5
b s 1

s 1,15 oud, Lo |l

Lo j5 oo Lo J

o il

Jolos LA a5 w13 opl & allie sla il
Coluwe gSlas UA d 60,5 5L 5,00 ol
Sehe yoo NLi 055> corlue IS TAj as,e L6
059> e SLPyd (6 2)5 515 990 e Rid ()8
a1 OCi d (65 OMged Sbml aie Ci
sl i 6,5 0gm 1 Bi LS 2wl Slles
G g LS sl 4y S s il 8BRS
Al glej

S Glie eaimplis g preal jiie : Xij
ol ] 039> 01 g9 (6,0,5 A oadosls olaisl

S5 i Yy
Jow Blowal

Sl Bas aw gl cnl B9 Joe olul
08 Sl g gnlep 038 Jlas wgw (555
el ool 18l ol Jlesd
FYSFRPRE

Egozme 185 Cuwl 13 cpl 4 alis laysgaze
0557 Crbus 3l yiaS 0je> Sy g )5 coluw
St p3Y Sl Plas 1T 605 colus il
yaS a3 Coluw gSlas 1 605 colus wil
Wil Wlgioe 0js> K o LI ¥ 65 sl

yga 2ibl w2 05> 90 0 Ales 0 O 9 T Y )8

AWAY el oF o o oo 35l 0,90 ¢ Jaors pole aslilad

\ay



O § (5 ke (o

oloul Jad a3 YY¥ gl e lade ol .l U,
(omloyd 0,8 JBlas alasde b pgs (o, 0 .S
A g yiSlas Sl 0 YAD o8, 5l iule 3 il
@ a8l aras mhe 5 L) e s o
ool pizmen g db oo oS VT sae @ plas o
5 6910 5o Jby o)kkee YN Sga 0 x5 LB
Omizo ol oaslice BB sl jo 10V jelaion
Yol )0 el el Jil g5le ST o a5 Sl
SO 2 50,5 dg Sl o lag 5 4 4Bl aass

a L8le 5 5 Basaiz Jaw gzl 5l e Slaal

Colao 3> Ay Ol

Oy S £g5 g Cobue Gliwe T Jgan el Cows

Sl 05250 Curdg 4 Cond cclize gla g 0,5 @

.MQGA

Slaal gl eo5l s e ¥ J9a (Abdollahi, 2013

A oo lid 1) alfa

Al aw Bloal gl 0030 i ylo-¥ Jguo
Table 3. Pay off matrix for three goals

G Gl )

Y - o PPALS o JM(’:’

JLl! gl 381 . R ;
Employment qu»;)s (Jby) Objective
P Erosion Profit function

rate

S5lo5

v

2.210.160 2.550.000 5.647.041 Ju,'H

Profit

(10°Rial)
30 14 28 uie.lw_)s IRV
Erosion rate
Jlal a5l

258 220 239 ()‘U)
Employment

(Ban oS e ool e yle bl bl

3)Llis 018 Jol> dgu sl (91090 (0,5 iSTa

Sl b 5o ATz O god Bud B (40,5 dugy > )0 (1) 2 e —F Jgu

Table 4. Area of each land use with optimizing each goal individually

J o381 Ghalod b )8 JBlas (s pglogm o5 piSTas s Cundg
Maximizing employment Minimize erosion Maximizing profit Current situation Sloal
Objectives
. g 1 E o . B 1 E o i 1 & o . g 1 E
$8 38 F- 18 38 F- $8 38 28 1% 38 S5
g < g < g < g < activity
47 34 1 328 24 1 41 3 1 2.1 15 Sk
Park
2 15 1 3.42 25 1 2.6 19 1 2.8 2 P59 WL”
Sport site
41 29.9 53 16.4 12.2 3,4 44 321 4,5 27.4 20 ‘;‘"5’5’
icnic
$35 %
12.3 9 4,5 21.9 15.8 2,4 12.3 9 3,6 15.7 115 Forest
watching
0 292 26 5 401 56 37 271 26 52 38 bl
Protection
100 73 - 100 73 - 100 73 - 100 73 &55 m
u

Lo 5 aSU g ol ,d gle JBlas Joe jo pols olis
Sl slcudld ai 4 begdled Cowg o b laxe

g il yiSTas Clloay Cos a5 egiay 8L 38l

S5 (syglogm Buaa il iSTas > o
@ 0,8 iz g cblax g iolidl LSe VY/) cuiS o5
bt s 4 e ) als LS YO 5 VY s s

WAV Sl oF o o oo 35l 0,90 ¢ Jas pole aslilad
Vay



Lad parads e &)l (I SOL slacll ok sileglyie

lyoje crl sl eslitul sl GEaS w3l i hles
s ygaie o1 )0 |y (gt el Gl oo j5 e 68
2T Jgez Slaal (eled (05 e ol o

LS slacly acgame sl b W s (San Jos
acgazme (pl el Caws 4 Bua dw | el SLLS 5
15 005 15 preas lie 15 Bl (gl |, (oxmsg cials
Sloly> acgame b 51 LIS diged & slows a0 oo

] 00 4\3|)‘ I\ J5J> 9 Ul.?L».}‘ |)l5

el e e g Gl LS\ Y cblis> 5,8
Syl e 8,k ol las 1) mals Lse 14/4
D)5 el odbaig Bus wlel 5 30 g )5 glyl
2 sk Sundy 5 &5 iS5 (e dged (lgreas
> els I3 SHh 63959 4 Sudp O o)l 039>
A Jale Vel a Giole 3 Gua (ojludigy Cansg
Rl Ll )0 ©uiS 55 )5 612 0 09> arass

@ axg baS 0,8 2l ek onl Gl s ) oo

SFapniz 55yl jl it gL ol asgemo -0 Jgux
Table 5. Efficient sets obtained from multi-objective programming

Os Os O Oy Oy 0O,
@
3 2 9 2
= T T T = 3533
J€ 4e JE 42 3€ 42 JE 42 Jg 42 JE 42 nsiE
Jg <6 A8 <o g o6 AE o6 Y o6 AE 6 T F
< < < < <
5o S
2.6 1 1.9 1 2.55 1 2.4 1 25 1 3 1 Children
park
2.3 1 3 1 2.35 1 25 1 2.4 1 19 1 i wl“
Sport site
139 34 11 ¥ 21 45 3,4 321 45 71 4 Sy
Picnic
27 55 18 3,6 168 3,5 20 4,6 11 3,4 209 2,3 275 e
Forest seeing
27.1 2,5 39.1 3,5 29.2 2,6 39.1 2,5 25 2,6 40.1 56 UbLD
protection
S9logm
).
4.092.752 4.227.294 5.570.248 3.351.714 5.621.872 3.974.788 b fit )
profi
(10" Rial)
19.7 27.8 26.2 14.8 29.2 18.6 “’“L"’g i
Erosion rate
242 227 223 223 240 232 Jus!
Employment

o Blaal Galul oy s glagy )l sl (539
(1) 68585 el Gyt 1) 5y lorite 29,5
A gazmo 39 o 03laiwl (V) oy j s laasis 4
oad odls lis £ Jeux pXa=1.p=110 _aily

Glaal sle Jols LIS slacly> acgazma sls o
St gl 89 a5 hlE Sial38l o oalin L5
Sl sl aBldS 30 ol slass alS Ol 3
Sl 5l S lals> dacgaze cpl (ro
@lize glocoS 5 0,5 bl L Ga.ely Syl p

AWAY el oF o o oo 35l 0,90 ¢ Jaors pole aslilad

1a¥



O § (5 ke (o

Glizo (39 S i jo (HlgT (63 yaoliy byl il LG9 -F Jgu

Table 6. Selected solution from sets obtained from compromise programming at different weights
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Introduction: In recent decades, mathematical planning methods have been widely applied for optimization
of decision-making processes under resource constraint conditions (Filip, 2017). The application of these
methods has been emphasized in studies such as the allocation of land to various types of utilization in forest
areas (Diaz & Romero, 2002), planning agricultural-forestry plans (de Sousa Xavier, 2015) and assessment of
tourism development investment options (Carrillo et al., 2017). The present study applied a multi-objective
programming method to optimize the level of investment and land allocation for the development of various
types of tourism activities, considering three goals of increasing profit, decreasing erosion rate and increasing
employment in Zara Park with an area of 73 hectares in Mazandaran Province.

Materials and methods: The required information was collected from area maps, relevant organizations and
completed questionnaires from 120 visitors. The scale of erosion for each activity in a special area was
determined with the use of affecting criteria from the FAO erosion assessment method and expert opinions for
each activity in a special site. Limitations related to the physiological features of the area were considered
through the creation of six homogeneous areas for the allocation of sports site, children's park, picnic, forest
seeing and conservation. Other information was entered into the model as input data of objective function and
constraint. By solving the model in Lingo11 mathematical programming software, a pay-off matrix was first
created from separate optimization of goals, in order to assess the degree of conflict between them (Romero et
al., 1987). Then, with the use of the weighting method, a series of efficient solutions were obtained. Finally,
using the compromise programming method and creating a balance between the goals, the best answer among
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them was chosen. Agreed solutions were determined based on the preference of the decision makers in the
weight of the goals.

Results and discussion: According to the results, on the condition of maximizing profits, annual revenue was
estimated as 5.6 billion rails, the number of employees is 239 and the erosion rate was approximately 28. With
a separate optimization minimizing erosion, the erosion was expected to decrease by 14 units, due to the
modification in the area and the state of site assigned to each activity. In this case, a significant reduction of
3.1 billion rails in annual revenue and 19 people in employment can be envisaged. By maximizing the
employment rate individually, the annual income was reduced to 3.4 billion. By simultaneously optimizing
three goals in a multi-objective optimization approach, an efficient set of solutions was obtained in which the
exchange between the goals could be observed. According to the results the change in the level of optimization
of an objective affects the extent to which the other goals are achieved. From this set, optimal investment
patterns were obtained with the use of a compromise programming method taking into consideration a different
combination of objective weighting from the perspective of the three groups of park managers, tourism
organizations and environmentalists. Based on these results, changing the weight of the goals significantly
changed the amount of area and location allocated to each activity and the level of profitability. In the state of
increasing the weight of the goal Profit, based on the preferences of park managers, the annual revenue will
become nearer to the park estimation which is equal to 4.6 billion rails per year according to the comprehensive
park studies and the sites allocated to each activity is approximately similar to the site expected by tourist’s
point of view, as evaluated in the questionnaires. On an equal weighting, based on the preferences of the
tourism authorities, although the level of income is lower than the estimated revenue, the other goals in this
condition can come closer to their optimal level; ultimately, by considering environmentalist’s preferences, the
percentage allocated to each land use changes in favour of the activities which are more compatible with the
natural heritage, such as conservation and forest seeing.

Conclusion: We face various and often conflicting goals in managing tourism resources, so multi-objective
optimization methods integrated with compromise programming approaches which provide the possibility of
exchange between the various preferences of managers and stakeholders can be used as an effective tool in
facilitating the decision-making process.

Keywords: Resource allocation, Decision-maker preferences, Multi-objective planning, Compromise
planning.
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